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INTRODUCTION 

'IN I~mA, the Irrigation Commission 1901-03 held the 
first comprehensive and countrywide inquiry into questions 
of irrigation policy and practice. Subsequent all-India 
committees and commissions on other subjects have no 
doubt considered this subject, but only with reference to 
some of its facets, e.g., the Royal Commission on Agri
culture, 192~, dealt with irrigation in relation to 
agricultural production and the Taxation Inquiry 
Committee, 1953-54, has dealt with water rates and 
betterment levy. The report of the Irrigation Commission 
of 1901 still remains the only document dealing with 
irrigation problems of the country as a whole. The lapse 
of about sixty years since then has changed almost entirely· 
the context in which that Commission deliberated. 

In respect of territories which comprise· the present 
Maharashtra State there have been some inquiries in the 
past, but none of a comprehensive nature since that of 
the Bombay Irrigation Inquiry Committee of 1938, 
presided over by" the late Shri M. Visvesvaraya. In 
Bombay a committee appointed under the chairmanship 
of Mr. Pratt studied the problem of irrigation in the then 
Bombay Presidency and reported in 1921. Mr. Bristow 
was specially appointed by tP..e Bombay Government in 
1928 to study and report on the problems of the Deccan 
Canals. The Deccan Canals Financial Improvements 
Committee, under the chairmanship of Shri B. S. Kamat, 
reported in 1932. The Bombay Government appointed a 
sub-committee of the Cabinet in 1947 to study and report 
on the financial aspect of irrigation works. The C. P. and 
Berar Irrigation Enquiry Committee reported in 1927. No 
inquiry in respect of the Marathwada area has come to 
our notice. 

Several inquiry committees and commissions at the 
State level, which were entrusted with the study of 
problems relating to agriculture, food production, famine 
relief, taxation, etc., have, from time to time, reported on 
the problems of irrigation in so far as they pertained to 
the main subjects under their study. A large number of 
reports on studies of specific or local problems of irrigation 
conducted by official agencies, non-official organisations 
and individual research workers have also been published 
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especially, in recent years. To our knowledge none of the 
State Governments in India have had their irrigation 
policies and problems comprehensively investigated since 
the beginning of the Second World War. Our Commission 
thus stepped into a field largely untreaded at _least for 
more than two decades. 

2. The Maharashtra'Government Resolution of the 7th 
December 1960 by which our Commission was appointed 
and the addendum of the 17th January 1961 are printed 
in Appendix ' A ' to this Report. . 

3. Our terms of reference were as below:-
" (i) To assess the water resources of the State of 

Maharashtra and consider their utilisation for all 
purposes, namely hydro-power, irrigation, industrial 

.-and domestic use, and in particular to examine and 
report on the potentialities of irrigation by different 
means, i.e., major, medium and minor irrigation works, 
wells, tanks, bandharas, etc., in the territories of the 
State of Maharashtra. 

(ii) After assessing the extent of irrigation facilities 
available from works already constructed or in progress, 
to consider and formulate, as far as may be, a srecific 
plan of action for carrying out various types of Irriga
tion works, with a view to affording protection to 
scarcity-affected areas as well as securing an optimum 
utilisation of the water resources available in the 
territories of the State of Maharashtra. In this connec
tion the Commission will in particular consider the pros 
and cons of utilising some of 'the available water 
resources for power, alternatively to their utilisation for 
irrigation. 

(iii) To consider problems of crop patterns and crop
planning in irrigation commands including the problems 
of localisation in new commands; water-logging and 
drainage ; policy relating to supply of water from 
Government irrigation works to various consumers 
including sugar factories, industrial undertakings as well 
as individual farm-holdings, large and small ; water
rates, including compulsory irrigation cess, full utilisa
tion of irri~ation potentialities-present and prospecnve ; 
simnlification of procedures as well as other problems 
of irrigation management, including measurement and 



dist.ribution of water, repairs and maintenance of head 
works and the distribution system, etc. 

(iv) To examine the financial return on existing 
irrigation works ; to consider the question of 'better
ment levy' in all its aspects ; ·~and recommend the 
means of ensuring, as far as may be, an adequate 
financial return from the· various types of irrigation 
works, i.e., productive, protective, major, minor, etc. 

(v) To consider generally all connected and ancillary 
matters relating to economic development and general 
prosperity in the irrigated areas of the State. " 
A ' memorandum of instructions ' was also appended 

to the Government Resolution dated the 7th December 
1960 which can be found in Appendix 'A' of· our Report. 

In Maharashtra it is difficult to substantially increase 
agricultural production by any means other than 
irrigation. Prosperity of the rural areas is, therefore, 
dependent mainly on the extension of irrigation facilities. 
Unless agricultural production increases, thereby making 
available larger quantities of raw materials for agro
industries, industrial development also cannot be pushed 
very much further. . 

Full exploitation of the irriga'tion resources of the State 
would mean a large investment of capital. And this 
investment of capital must be made to yield 
adequate revenue to Government. Some problems · like 
difficulties in the assessment of betterment levy, localisa
tion of crops, continuance of certain irrigation manage
ment practices which farmers do not like and are protesting 
against, were also awaiting solution. It was against this 
background that our Commission was appointed. 

It appeared to us from some of the discussions we had 
at the district headquarters in the State that a number 
of persons expected us to examine individual irrigation 
projects already prepared, arrange to get such projects 
prepared where they had not been, consider their 
suggestions regarding individual projects and give our 
verdict on their suitability and priority individually. 
Similarly, some expected the Commission to cover such 
subjects as agricultural research and extension, land 
reform measures, establishment of subsidiary and ancillary 
industries, rural credit,. urban water supply, etc., beyond 
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their strictly limited relevance to irrigation problems. 
We have eschewed the consideration of individual 

projects arid have limited our discussion of the cognate 
subjects mentioned above only to the extent that they 
are relevant to irrigation problems. Mainly, we have dealt 
with matters of irrigation policy in all its aspects. The 
scope of our work can be seen from the questionnaire 
which was issued in January 1961 ; it is reprinted as 
Appen'tlix ' B '. 

4. ·The office of the Commission started working on 
the 9th December 1960 and the Commission held its first 
meeting in Bombay on the 6th January 1961. Immediately 
after holding our first meeting we issued our questionnaire 
both in English and in Marathi. We sent the questionnaire 
to a large number of non-official persons connected with 
irrigation, associations of irrigators and other bodies 
expected to be interested in the problem, as well as to 
several officials connected with irrigation, agriculture, 
co-operation, etc. We also publicised through newspapers 
that any one wishing to assist the Commission by sending 
replies to the questionnaire was, welcome to do so. In 
all we received 197 replies and the list of the persons 
and associations who have sent their replies forms 
Appendix 'C'. 

We decided to tour the entire State and meet persons 
interested in the subject of our inquiry and hold informal 
discussions with them. \Ve held these informal meetings 
in each district of the State, mostly at the district head
quarters. The itinerary of ·our tours will be found in 
Appendix ' D '. During these tours we also acquainted 
ourselves with various local problems pe.ttaining to 
irrigation. 

The Commission also decided to make a comparative 
study, particularly of irrigation management practices, in 
a few States, some in the north and others in the south. 
Accordingly, we visited the Punjab, Uttar Pradesh, 
M ysore and Kerala. We could observe in these States 
irngation management practices and procedures, some of 
which were radically different to those prevailing in 
1\Iaharashtra. We feel that these visits helped us in 
examining objectively the merits of the procedures 
adopted in 1\Iaharashtra. The itinerary of our tours 



5 

outside the State will also be found in Appendix 'D'. 
After completing our tours, both inside and outside the 

State, we divided ourselves into four Panels, each for one 
.of the following subjects:-

( (i) Financial aspect of irrigation works. 
'-{ii) Planning and execution of irrigation works. 

(iii) Irrigation management. 
(iv) Utilisation of the irrigation potential:) 

At our request Government agreed to the association 
of Shri Ramakrishna Ayyar, Financial Advisor, with the 
work of Panel I, of Shri V. B. Manerikar, Additional 
Chief Engineer (Irrigation Projects), with that of Panel II 
and of Shri L. N. Bongirwar, Registrar of. Co-operative · 
Societies and Dr. M. B. Ghatge, Director of. Agriculture, 
with the work of Panel IV. · 

After the Panels completed their deliberations and 
formulated concrete proposals for the consideration of the 
Commission, we proceeded to record oral evidence of 
persons, of whom a list is given in Appendix 'E '. We 
recorded evidence at each of the four Divisional Head
quarters in the State. At Bombay we also had the 
opportunity of having a discussion with Shri Y. B. Chavan, 
Chief Minister, Maharashtra State. 

We met during the second ~ek of December to finalise 
our conclusions and formulate our recommendations. The 
general elections which intervened kept some of us busy 
till the end of February and it was only in March that 
we could · meet to consider the draft of our1 Report. 
Though we have taken six months more . than originally 
intended by Government we feel that there has not 
been any avoidable delay and that the work . has been 
completed as rapidly as circumstances permitted: · 

5. The Report is divided into eight chapters· followed LAvou~ oF 
by seven appendices and an index. The first ch_apter on THB REPQR

1 

the 'Economic Geography of Maharashtra with reference 
to Irrigation' is intended to present the physical back-
ground to the problems discussed in later chapters. As 
such, only those aspects of the economic geography of 
the State are described which have a bearing on the 
problems of irrigation. Chapter II deals with the first part 
of our terms of reference, viz., water resources and their 
utilisation. In chapter III we have dealt with the fourth 
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part of, our terms of reference, viz., an examination of 
the financial aspects of irrigation. Chapter IV is devoted 
to the formulation of irrigation projects and their 
execution. Chapter V deals with irrigation management 
and mainly covers item (iii) of the terms of reference. 
Chapter VI covers the fifth part of our terms of reference 
and deals with utilisation of irrigation facilities and 
development of irrigated areas. Chapter VII is devoted to 
research, statistics and the organis~tion for the reviewing 
of irrigation policy. The deficiencies which we have pointed 
out in the present method of collection and compilation 
of agricultural and irrigation statistics and accounting 
data, are, in the main, those which we came across in 
procuring and using those data for our purposes ; we have 
not attempted to examine that field exhaustively. 
Chapter VIII is a summary of our Report. An index has 
been appended separately. 

We have not numbered the paragraphs in the report in 
a single serial order. Instead we have adopted the decimal 
system, in which the first digit stands for the number of 
the chapter, the second for the serial number of the 
section within the chapter and the third for the serial 
number of the paragraph within the section. Sub
paragraphs have not been numbered. The serial numbers 
of Tables mentioned in the text of the Report are those 
given to the statistical tables in Appendix 'F '. The maps 
are kept in the separate folder which forms part of the 
Report. We thought that maps of a smaller size, which 
could have been bound with the Report, would have 
resulted in the details getting blurred in the process of 
reduction of size. 

6. We would like to thank those persons and 
organisations who sent to us their replies to the question
naire. We realise that much time and effort must have 
gone into the preparation of those replies and we put on 
record our gratitude for the help that these replies have 
given to us in the formulation of our recommendations. 
We invited some of those who had sent replies to our 
questionnaire, as well as some others., to give oral evidence 
before the Commission. The invitations had a fairly good 
response and as many as 102 persons gave evidence before 
us. We also had a group discussion with the Chairman 



7 

and members of the Deccan Agricultural Association of 
Poona. The response to our invitations to farmers, social 
workers, etc., to meet us at the various district places was 
enthusiastic. A large number of persons, both officials and 
non-officials, came all the way to attend these informal 
discussions, no doubt at considerable expense and 
inconvenience to themselves. We are very grateful to these 
persons for helping us in assessing the situation, parti
cularly with reference to local conditions. 

\Ve have the most agreeable memories of our stay at 
the different places in the State and would like to record 
our thanks to all the officers and others, who made our 
tours so comfortable and fruitful. . . 

We would particularly like to thank the Governments 
of Punjab, Uttar Pradesh, 1\Iysore and Kerala for the 
excellent arrangements made by them for our tours in 
those States. The officers of those States with whom we 
had long discussions gave us the fullest help and 
co-operation. 

Several Departments and organisations of the Maha
rashtra Government sent us information, both statistical 
and other, regarding the various aspects with which we 
have dealt. Mention must be made particularly of the 
\Vater Resources Investigatif)n Circle, the Deccan Irriga
tion Circle (I), the Bureau of Economics and Statistics and 
the Statictical Section of the Agriculture Department; 
they furnished to us voluminous data and we realise that 
this must have involved arduous work. \Vith the kind 
courtesy of the Director of the Gokhale Institute of 
Politics and Economics, Poona, we made extensive use of 
the Institute's library. 

We are gTateful to the Gokhale Institute of Politics 
and Economics, Poona, for doing the very laborious work 
of translation of the Report into Marath1. 

We desire, not as a mere formality, to record our 
appreciation of the sincere and hard work of the entire 
staff of the Commission, both during our deliberations and 
in the preparation of this Report. 

To our Secretary, Shri S. K. Bedekar, we are very 
grateful for the excellent arrangements he made for the 
tours and for the meetings of the Commission. His 
experience of the Agriculture and Revenue Departments 



8 

and his wide knowledge of agricultural conditions in 
Maharashtra were of great value to the Commission. He 
brought to bear on his work zeal, enthusiasm and a dis
criminating judgment. The Assoc.iate Secretary and 
Member of the Commission, Shri D. A. Gadkary, has 
also .helped immensely in the Commission's labours. 
Shri Gadkary, who has just retired as Director of Minor 
Irrigation after a long and distinguished service in the 
Public Works and Agriculture Departments, made 
available to us all the resources of his wide experience 
and ingenuity which were of great help in finding solutions 
to many of the complex issues that faced us. The 
Commission is. deeply obliged to both these our colleagues 
for their valuable assistance. Shri A. R. Kaulgud, assisted 
by Sarwashri B. G. Jambhale and K. S. Upalavikar, 
handled the engineering section of the Commission's 
office. Shri Kaulgud's. experience of irrigation management 
at the field level and his analytical perception of the 
matters in issue helped us substantially in evolving work
able solutions to many of the. technical problems of 
irrigation management. The statistical material, which 
forms the factual basis of our inquiry, \vas compiled and 
analysed by our Research Officer Shri S. P. Gothoskar, 
whose knowledge of the sources of statistical material, 
meticulousness in checking its validity and scientific 

. approach to its analysis, helped us in making our examina
tion of the data objective. Shri P. R. Joglekar, our 
Assistant Secretary, 'kept house' for the Commission. He 
had the responsibility to look after our tours, provide all 
secretarial and ministerial assistance and do all those 
things which comprise running an office, which he did 
very efficiently indeed. For all these services we are 
sincerely grateful. 

7. The Report, we present,Js.. --.a__Qnanimofs one. _It 
means that we are agreed on all major points o principle 
and if individual opinions and preferences have been 
modified for the sake of presentation of the best collective 
view of the Commission as a whole, that has had to b~ 
done on a few matters of minor detail only. 



CHAPTER ONE 

Economic Geography of Maharashtra 

with reference to Irrigation 

1.1. Physical features 

1.1.1. The Maharashtra State, with an area of about 
1,19,000 sq. miles (or 762 lakh acres), lies between 16.4 and 
22.1 degrees north latitude. The longitudinal position is of no 
significance from the point of view of climate. The State is 
situated entirely within the tropics, but because of the high 
altitude the rna jor portion of the State does not have a tropi
cal climate associated with low annual variation in teml?erature 
and humidity. Because of its tropical position the wmter in 
l\1aharashtra is comparatively mild. The State is flanked on 
the west hy the Arabian sea and on account of this proximity 
ro the sea, the western and southern portions of the State 
have a milder summer as compared to the eastern and 
northern portions. 

1.1.2. The State may he divided into three natural regions, 
viz., (i) the Konkan coastal strip, (ii) the GodaYari and Krishna 
basins and (iii) the Tapi basin. 

GEOGRA
PHICAL 
POSITION 

NATURAL 
REGIONS AND 
'IOPOGRAPHY 
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(i) Except for the hilly portion near the Sahyadri range 
the altitude of the Konkan coastal strip varies between about 
300 feet above mean sea-level to almost sea-level. The altitude 
is thus not high enough to affect temperatures to an 
appreciable extent ; the result is that rhe winter is very mild. 
This area is interspersed with numerous low spurs of the 
main Sahyadri range, vvhich have made it very hilly and 
undulated. It is more hilly in the Ratnagiri district than in 
the two northern districts. The large number of valleys formed 
between these off-shoots are narrow and are drained by short 
gushing streams running from east to we;;t and meeting the 
Arabian Sea. The narrowness of the valleys, the sharp slope 
towards the sea and the heavy rainfall have combined to 
make the soils in the upper reaches shallow; comn;J.ratively 
deeper soils exist only in small patches at the b~ttoms of 
the valleys. 

(ii) The coastal strip is separated from the other two regiom 
by the Sahyadri range which, correctly descrihcd, is the 
precipitous edge of the Deccan plateau. The altitude of that 
portion of the plateau which lies in the Godavari and Krishna 
basins varies from about 2,000 feet in the west to about 
500 feet near the eastern boundary of the State. Some hills 
in the Sahyadri range rise to more than 5,000 feet but the 
area which has an altitude higher than 2,000 feet is very 
small. The high altitude in the western portion of the 
Godavari and Krishna basins makes for lower temperatures 
in the summer. 

The Godavari basin comprises the Godavari basin-proper 
and the Wainganga sub-basin. The Godavari basin-proper lies 
between the Satmala range and the BaJaghat range. The 
Wainganga sub-basin lies between the highland separating 
it from the Tapi basin and the Balaghat (cot the Balaghat 
range to the south of the Godavari basin-proper) hills on the 
eastern borders of the State. The W ainganga sub-basin is 
also relatively flat except in the upper reacl~es, which lie on 
the northern border of the State. The Godavari basin-proper 
is narrow and hilly in its upper reaches in the west and 
gradually. becomes. br.oad~r. and. flatter eas~wards. . 

The Knshna basm IS d1v1ded mto the Knshna basm-proper 
and the Bhima sub-basin. The Bhima sub-basin lies between 
the Balaghat range and the Mahadeo range. The Kri~hna 
basin-proper extends from the l\1ahadeo range to the southern 
border of the State. The Bhima sub-basin, like the Godavari 
basin-proper, is hilly in the west and broader and ~atter in 
the east. The broader parts of the !<rislu~a . basm-proper 
mostly lie outside the State, the roruon Wlthm the State 
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being more hilly and unduiating in comparison to the Bhima 
sub-basin and the Godavari basin-proper in the north.· 

(iii) The Third region comprising the Tapi basin slopes 
from east to west and the altitude ranges ftom 2,000 to 500 
feet. This region has a comparatively more extreme climate. 
The Tapi valley lies between the Satpura range in the north 
and the Satmala range in the south. The Tapi flows from east 
to west, its tributaries on the right bank running north to 
south and those on the left bank from south to north. Only 
one large tributary, the Purna, runs east to west to the south 
of the Tapi. On the east, the Tapi valley is separated from 
the Wainganga valley by a highland running north to south. 
Comparatively there are fewer off-shoots of the Satpura and 
Satmala ranges and the Tapi valley is, the,r~fore, more flat 
with large stretches of deep soil areas. . 

Broadly speaking, the western portion of the State from 
the sea to about forty miles to the east of the Sahyadri 
range is hilly and highly undulating. In the rest of the State 
the degree of undulation is less and depends on the proximity 
of an area to one of the watersheds separating the several 
basins and sub-basins from each other. The location of the 
river basins and sub-basins described above can be seen in 
Map 2. The area of each basin and sub-basin is given in 
Table No. 15. 

1.2. Chinate 

1.2.1. Climate is mainly determined by the combined SEAsoNs 
effect of temperature, rainfall and humidity. · 

Climatically there are three seasons in Maha~,..shtra, viz., 
the 'summer' from the beginning of March to the middle 
of June, the 'rainy season' from the middle of June to .the 
middle of October and the 'winter' from the middle of 
October to the end of February. The summer is also called 
'hot weather' or 'early kharif, the rainy season 'monsoon' 
<kharif or 'late kharif' and winter <rabi'. 

In Maharashtra, rain is brought by two currents, viz., 
the south-west monsoon and the north-east monsoon. The 
south-west monsoon current brings between June and Octo
ber about 98 per cent. of the total annual rainfall in the 
Ratnagiri district and about 85 per cent. in the Sholapur 
district. The remaining districts are in between these two 
limits. Thus the main precipitation all over the State is in 
the rainy season ; winter rains brought by the north-east 
monsoon are of small magnitude. The south-west monsoon 
rains begin by about the 6th June in south Ratnagiri and 
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rapidly extend in the north-easterly direction; by the 1st 
July rain has begun almost all over the State. 

1.2.2. The Maharashtra State can be roughly divided 
into four regions on the basis of temperature. The regions 
are shown in Table No. 1. The first region comprises the 
coastal districts of Konkan which have a low annual varia
tion, very mild winters and high humidity. Here the tempe
ratures would permit the growing of tropical crops like rice 
and cotton even in the rabi season. Crops of the temperate 
region like wheat cannot be grown satisfactorily in this 
region even in the winter. 

The second region, with a high altitude and situated not 
too far away from the sea, covers the western portions of 
Nasik, Ahm'ednagar, Poona, Satara, Sangli and Kolhapur 
districts. Here temperatures during the rainy season are low 
permitting winter crops like potatoes and onions to be 
grown in that season. Winter temperatures are also low 
enough to enable the growing of rabi crops like wheat. 
Fruits and annual tropical crops like sugarcane can be grown 
very successfully. In fact, this region permits the growing 
of a very wide range of crops in all seasons, as far as the 
temperature is concerned. Humidity is low excepting during 
the rainy season. 

The third and the fourth regions, comprising the rest of 
the State, differ only in degree as far as temperature is con
cerned ; the temperatures in lthe fourth region are more 
extreme than those in the third region. In both these regions 
summer temperatures are high. Winter temperatures are 
low and humidity is high only during the rainy season. 
Tropical crops grow well in the rainy season and temperate 
crops in the winter. In these regions interchange between 
crops and seasons is not possible, unlike the case of summer 
crops which can be grown in winter in the Konkan and 
winter crops grown in the rainy season in the second region. 
For perennial tropical crops like sugarcane the summer is a 
little too hot and winter a little too cold. However, rarely 
there is frost and although there is some risk in growing 
crops sensitive to cold, it is not such as to warrant abandon
ing their cultivation altogether. 

1.2.3. From the point of view of plant growth the effective
ness of rainfall is governed to a large extent by the tempera
ture obtaining in the area at the _time. For instance, the 
beneficial effects of a satisfactorily high and assured rainfall, 
such as that obtaining in western Vidarbha, may be consi
derably offset by the prevailing high atmospheric tempera· 
tures. A comparatively light shower in the rainy season after 
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a hot dry spell would give little benefit, if at all, ~o t~e 
standing crop, whereas the same amount of ram m 
December or January may give renewed vigour to a stand
ing crop of rabi jowar. 

1.2.4. Just as effectiveness of rainfall is affected by 
temperatures so is the effectiveness .. of waterin.g by irrigat!on. 
This is the reason for the necessity of varymg the penods 
of rotation of watering in the three seasons. Apart from 
the retentive capacity of the soil, the amount of irrigation 
water required by a crop and the frequency of its application 
is mainly determined by temperature. For example, while 
sugarcane can .stand an interval in wateri~g of. about t~velve 
days in the ramy season and of fourteen days ~n the Winter, 
it is desirable to give it a watering every ten days in the 
summer. 

TEMPERA
TURE AND 
ROTATION 
PERIODS 

1.2.5. Losses due to evaporation from reservoirs are 
governed by temperature, humidity aad wind velocity. It 
has been estimated that losses per unit area of water-surface 
during March to June ;;tre flbout twice those sustained 
during the previous four months of the winter season. How
ever, the losses in terms of absolute quantities of water lost 
by evaporation are about equal during the two periods, 
owing to a smaller area of water surface being exposed to 
the atmosphere during the summer months, when the reser
voir level has gone down owint} to draw-off for irrigation 
during the rabi season. But if the draw-off commences only 
at the beginning of the summer, as would happen in an 
area where there is no rabi irrigation, the total losses due 
to evaporation in the summer would be considerably larger. 

1.2.6. Crop yields, inter alia, depend on the level of 
temperature as well as on the duration of the growing 
period. In Maharashtra winters are mild with the result 
that the growing period for kharif crops like rice, ground
nut and kharif JOWar is ample. As • far as temperature is 
concerned the potentiality for producing high yields of these 
crops is, therefore, large. The rabi variety of jQwar which 
does not favour a severe winter also grows well in Maha
rashtra. Sugarcane is a tropical crop and favours a temperate 
climate, high humidity and plenty of soil moisture. The 
optimum temperature for its development is between 85°F 
(30°C) and 65°F (18° C) while temperatures in excess of 
105° F (40° C) are deleterious to normal growth and those 
less than 50° F (10° C) arrest growth. Temperatures higher 
or lower than the above limits occur only occasionally over 
most parts of Maharashtra, with the result that sugarcane 
thrives well, particularly in the western and the southern 
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portions of the Godavari, Bhima and Krishna basins. 
1.2.7. Map 3 shows isohyets. As stated earlier 85 to 98 

per cent. of the total annual rainfall is received between 
June and October. Winter rains are ·of little value except in 
the low . rainfall belt where about 5 to 8 per cent. of the 
annual precipitation is received in the winter. Here non
irrigated rabi crops benefit considerably even with the one 
or two good showers which are received in December and 
January. The few but heavy showers in the latter part of 
May and early June are also very helpful for early sowing 
of crops, particularly paddy, which thereby get a longer 
growing period. These showers are received occasionally 
throughout the State except in the Konkan, but with enough 
regularity to plan sowing of crops on that basis only in the 
southernmost portion of the State. 

The monsoon is the heaviest on the Sahyadri edge and its 
neighbouring area (called Maval) to the east up to a distance 
of ten to fifteen miles from the edge. At the edge itself the 
rainfall is over 250 inches at places like Mahableshwar. It 
decreases rapidly as one moves west towards the sea-a dis
tance of about 30 to 40 miles-to about 125 inches on the 
seacoast in the south and to about 7 5 inches on the seacoast 
in the north. The rate of decrease is still more rapid towards 
the east of the Sahyadri range. The rainfall at places about 1 0 
miles to the east of the range is only about 50 inches per 
year. To the east of Maval is the 20 to 30 miles broad strip, 
running parallel to the Sahyadri range, known as the 
'transition tract'. To the east of this tract lies the 'low rain
fall belt', with rainfall averaging less than 25 inches, and 
at places even less than 20 inches. Beyond this low rainfall 
belt precipitation gradually increases towards the east until 
we have in the eastemmost districts of the State rainfall 
averaging over 50 inches. · 

1.2.8. A large part t>f the State suffers, every now and 
then, from crop failures, partial or even complete. This is 
due to the vagaries o£ the monsoon. In some years the 
total precipitation may be considerably short of the normal 
and in others, while the total may be equal to the normal, 
it may be badly distributed, i.e., there may be too many 
or too long dry spells, adversely affecting crop growth or 
even resulting in complete withering away of the crops. 
The lower the margin between bare adequacy in relation 
to the usual crops of the area and the normal rainfall of 
the area, the more pronounced is the effect of va:nauon in 
the total rainfall on the crops' grown. For d~ill~d rice a 
rainfall of 45 inches is just adequate. For khanf )OWar and 
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bajri the limits of adequacy are about ~5 and_ 2~ inches, res
pectively. In areas where the normal ramfall IS JUSt at these 
levels, even a comparatively small shortfall may affect the 
crops very considerably. Similarly a longish break in the 
rains may affect the crops severely, particularly so, if the soil 
on which they are grown is not retentive of moisture, Thus 
both the areas, i.e., with 45 inches and 20-25 inches normal 
rainfalls, are areas of 'uncertain rainfall' with reference to 
the crops grown in those areas. Areas receiving high aggre
gate rainfall with reference to the requirements of the crops 
normally grown therein, are also not entirely free from crop 
failures-particularly partial failures-but the incidence of 
such failures is less frequent, principally because there is a 
larger cushion or mnrgin between adequacy and normal pre
cipitation to absorb the fluctuations caused by"- the vagaries 
of the monsoon. The low rainfall belt normally- grows crops 
like jowar and bajri. The normal yields of these crops per 
unit of area are low and considering the frequency of partial 
or complete crop failures the average yields per acre over a 
period of years is undoubtedly poor; this belt is the 'low 
productivity area'. 

1.2.9. The normal date of the onset of the monsoon and 
the date of its weakening or disappearance, are important 
in determining the dates of sowing, the length of the grow
ing season and the dates of harvesting. Map 4 shows the 
rainfall pattern in respect of each. district. In areas where 
the onset of the monsoon is late, 'as is the case in the eastern 
portion of western Maharashtra, semi-rabi crops are 
commonly grown because the klzarif season remaining after 
the onset of vigorous monsoon is too short for adequate 
growth of purely klzarif crops. Where the monsoon ends 
early, as in the Konkan and Chanda-Bhandara area, late 
maturing fine rices cannot be grown on rainfall alone, 
except in deep soils which retain moisture for long periods 
or under irrigation. 

VARIATIONS 
IN THE 
LE~GTH OF 
THE RAINY 
SEASON 

1.2.10. The number of rainy days m the rainy season RAINY nAYs 

is also of importance in determining crop prospects. In a 
particular year there may be adequacy of the total rainfall 
but it may be received in a few sharp showers which would 
not permit the rain water to slowly- sink into the soil. In 
the low rainfall belt less than the normal number of rainy 
days may leave too many days at a stretch without any 
rainfall whatsoever, resulting in unsatisfactory crop growth. 
The normal average number of rainy days in each isohye-
tic belt is shown in Table No. 3. 
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1.2.11. Variations in the aggregate precipitation, in the 
dates of onset and cessation of the rainy season, in the num
ber of rainy days and in the frequency and duration of dry 
spells determine the 'character' of the rainy season for the 
year. Farming practices are adjusted •to the normal character 
of the rainy season and expectations are built on the basis 
of the normal character. It is the departure from the nor
mal in a particular year which brings hardship to the 
farmers, the degree of hardship depending on the extent of 
the departure. 

1.2.12. Declaration of scarcity and famine depends on 
the severity and extent of the crop failure in relation to the 
normal crop condition of the area concerned. Thus in the 
low productivity area a poor yield in relation to yields 
elsewhere does not lead to declaration of scarcity. Here a 
poor crop may still represent an anna valuation of the crop 
which, according to the standards laid down, does not 
warrant the declaration of scarcity conditions. Data about 
declaration of scarcity and famine, therefore, do not bring 
out the true nature, in the absolute, of the conditions in the 
low productivity area. They indicate only the frequency 
and the severity of departure from the normal. 

In its report the Fact-Finding Commit-tee, 1960, has 
included a map showing the areas liable to scarcity condi
tions which is based mainly on data pertaining to declara
tion of scarcity conditions. \Ve have reproduced it as Map 5. 
Its reproduction does not imply our acceptance of the 
inferences underlying the demarcation of scarcity areas by 
the Committee. It will be seen that the region in which 
scarcity conditions frequently prevail does not get demarcat
ed by any of the isohyets. No direct correlation between low 
normal rainfall and the frequency and degree of departure 
of the crop season from its normal character is indicated. 

1.3. Soils 

1.3.1 Soils are derived by the disintegration of rocks 
obtaining in the tract in question, excepting in the case of 
alluvial soils where the parent ·rock may lie in the upper 
reaches of the river. The major portion of the State is 
occupied by basalt or the Deccan trap an igneous rock. In the 
east, only in the eastern talukas of Nagpur district and in 
the Chanda and Bhandara districts and in the south at the 
tip of the Ratnagiri district, one finds other rock formations 
such as granites, schists and gneisses. On the hill tops in 
the Sahyadri range and in parts of Chanda, action of heavy 
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rainfall l(lnd vegetation has transformed trap and granite 
into red and yellow laterite. Map 2 may be seen in this 
connection. 

1.3.2. The five important factors which take part in. the FACToRs 

development of soils are the climate, organic matter, relief, AFFECTING 

parent material and time. Parent material has been describ- :o;; 
ed in the preceding paragraph; in this respect there is very sOILS 

little variation over the major part of the State. The influ-
ence of climate, i.e., temperature and rainfall, is also more 
or less uniform in the major portion of the State, on account 
of the comparatively equable temperatures and a low level 
of precipitation, respectively. The status of organic matter 
is also low over a major part of the State. Almost through-
out that part of the State which has the :peccan trap ba~e, 
the influence of parent material, climate and organic matter 
is thus more or less uniform and the so~ls consequently 
exhibit similar chemical composition, which is characterised 
by high base saturation, presence of free calcium carbonate, 
low organic matter, etc. 

The main differences in soils are, therefore, confined to 
their physical characteristics, viz., their texture, structure It 

and depth. These differences are brought about by the fourth 
factor, viz., relief or topography and the action of moving 
water through time-the fifth and the last factor affecting the 
development of soils. · 

1.3.3. The hill ·ranges in 1.Maharashtra are :tll remnants ToPOGRAPHY 

of large table lands, out of which valleys and low lands have AND soiLS 

been carved out by the action of water. The soil in a valley 
is formed of material slowly transported down rhe ridge by 
moving water. During this travel down the ridge a natural 
grading of the particles transported takes place. The coar-
ser soil particles begin to be dropped earlier as the velocity 
of the water flow gets reduced on approaching the flatter 
portions of the valley. Flatter the slope finer the soil parti-
cles which get deposited in the process of soil formation. 
Thus soils along the cross slope of a valley range from the 
coarsest to the finest as one goes from the ridge to the drain-
age line. By reason of the same process the soil cover 
becomes deeper to'1:ards the drainage line. We, therefore, 
observe coarse and shallow soils near the ridge lines, loamy 
soils of. medium depth in intermediate positions and deep 
black soils of clay-loam to clayey texture near the drainage 
lines. Thus over most of the State topography plays a domi-
nant role in determining the differentiation in the physical 
characteristics of soils. A typical cross-section of a valley in 
J:hc Deccan trap area is shown on the opposite page. The 
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entire Deccan area is traversed by rivers and their innume
rable big and small tributary rivers, nalas and streams. In 
each individual catchment area the variations in the physical 
characters described above are obtained. The result is 
that shallow and coarse soils exist in · close proximity to 
fine and deep soils, with all the intervening gradations of 
texture and depth in between. Map 2 shows the distribution 
of parent material in the State and the manner in which 
topography affects the physical character of the wil. So far, 
a Statewide detailed survey of soil types has not been under
taken. The breadths of the strips of shallow and deep soils 
shown in the Map are based on general information collected 
from local officers by the \Vater Resources Investigation Circle 
of the Irrigation and Power Department. Since the Map is not 
based on an actual soil survey it should be taken more as a 
pictorial repres'entation of the geological background and 
the effect of topograph described above, rather than, as 
accurate mapping of the actual soil conditions. 

The proportion of the three types of soils mentioned above 
differs widely between one valley and another, depending on 
its breadth and slope. The Bombay Irrigation Enquiry 
Committee, 1938, estimated the proportions of the three 
types in three irrigated tract$ of \Vestem Maharashtra as 
below:-

Nira Left Nira Right Pravara and 
Kind of soil Bank Canal Bank Canal Godavari 

tract tract Canal tract 

(I) (2) (3) (4) 

Per cent. Per cent. Per cent. 

I. Light ( 18 inches and less in 40 60 20 
depth). 

2. Medium (more than 18 inches 30 25 30 
but less than 4 feet in depth). 

3. Heavy ( 4 feet or more in depth) 30 15 50 

Total 100 100 100 

This lack of uniformity in physical characters is significant 
from the point of view of the variety of crops grown and 
their growing seasons. For example, the more retentive soils 
can grow non-irrigated rabi crops while the shallower ones 
are used for khan'j crops. The heavier soils ~re suiti\ble for 
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d~ep-rooted crops like cotton while the lighter ones, which 
are more friable, are suitable for crops like groundnut. 

Physical characters also det~rmine ~~ su.itability of .a soil 
for irrigation and also the kmd of ungatwn-perenmal or 
seasonal-for which it is suitable. Shallow soils are too easily 
drained and are, therefore, unsuitable for irrigation. Deep 
soils, particularlY: those with a s?b-s.u~tUIJ?- of low perme
ability, are unsmtable for perenmal ungauon. 

The area of alluvial soils is comparatively small but not 
insignificant. These soils are developed through water trans
porting fine soil particles O'r silt over long distances and 
ultimately depositing them where the velocity is checked. 
The deptii of such soils depends on the t~e factor. All.uvi_al 
soils are formed on the banks of most of' the larger nvers, 
their width of coverage becoming larger in t?e broader and 
flatter valleys. Large stretches of land in the Tapi valley and 
in the valley of its tributary, the Purna, are of alluvial 
origin ; the unusual breadth and depth of alluvium in these 
two valleys is attributed to some peculiar geological 
phenomenon. 

1.3.4. Coarser the grain and shallower the soil greater 
the porosity and consequently lesser tl1e retentive capacity 
for moisture. The converse is the case with finer and deeper 
soils. Over most parts of Maharashtra the lands on the 
banks of rivers1 ar¢! undulaljipg with a fairly acute slope 
towards the river bed. Therefore, although alluvial soils are 
generally fine-grained and fairly deep, they are generally 
found to be well drained over most parts of Maharashtra, 
on account of their lie and proximity to the natural drain
age lines. Shallow soils can grow only kharif crops while the 
deeper soils can grow both kharif and rabi crops. The 
ability of deep soils to grow kharif crops is, however, limit
ed by their capacity for drainage. If not well drained they 
tend to retain excessive moisture in the kharif season which 
is detrimental to plant growth. 

Draining capacity is determined not only by the character 
of the soil but also by the character of the sub-soil. Where 
soils have been developed in situ the sub-soil usually consists 
of weathered and partially disintegrated rock called 
l'vfurum. Murum provides easy and quick drainage. Other 
sub-soils are mainly Man, Shadu and Chopan; the first is 
fairly pervious to water while the latter two are almost 
impervious. 

The moisture holding capacity and the draining capacity 
of the soil (the latter considered together with that of its 
sub-soil) largely determine its suitability for irrigation, as 
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also for the type of irrigated crops it can successfully grow. 
If a soil is very •porous, it will require too frequent waterings. 
On the other hand, if it is too retentive of moisture, it is liable 
to get puddled. Therefore, too light or· too heavy soils are 
not suitable for irrigation. Drainage will be hampered if the 
sub-soil is impervious, e.g., Chopan. The presence of Murum 
or Kankar at a moderate depth is, therefore, essentiaL Soils 
with a comparatively impermeable sub-strata can be irrigat
ed only if the crops grown require light and infrequent 
waterings and the land is left without irrigation for a part 
of the year. It is, therefore, that normally only lands with a 
soil depth between 18 inches and 8 feet, are accepted as 
suitable for g11owing crops like sugarcane, which require 
heavy irrigation. 

In respect of the culturable command of each major 
irrigation work the draining quality of the sub-soil is pre
viously determined by taking pits and examining its condition. 
Maps showing lines connecting points with equal depth at 
which Murum is found are then drawn. These lines are 
called 1\{urum Isobaths (M. I. Bs.). Another precaution taken 
for preventing waterlogging in irrigated areas is the fixing, 
in respect of each sub-catchment, of the maximum limit of 
acreage which may be given heavy irrigation. These are 
called 'X' limits. These limits are determined after study
ing the depth of Afurum Isobaths, the total area of the 
sub-catchment and the capacity for natural drainage. 

Another type of soil which is . suitable only for light 
irrigation is the one with a saline sub-soil. Patches of such 
area are found to exist in several places. A large stretch of 
such land extending over one hundred miles exists in the 
Tapi-Purna valley. The width of this patch along the Purna 
river is about eighteen miles. Slightly saline soils or under
ground water lifted from such soils are, however, tolerated 
by some crops like cotton and by those varieties of rice which 
are grown in the Khar or saline lands on the seacoast. 
Growing of irrigated cotton, which requires light irrigation, 
can be attempted in these lands. 

Lateritic soils are coarse and not retentive. They cannot, 
therefore, support non-irrigated rabi crops. Being mostly 
situated in hilly areas flow irrigation cannot be extended on 
a large scale to these soils. On account of their high porosity 
they also tend to consume excessive quantities of water. 

Soils in the Chanda and Bhandara districts are formed 
tn situ from the granites, gneisses and schists. They are sandy 
in nature and not retentive of moisture. They are also less 

' fertile and are slightly acidic. Being well drained they may 
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prove suitable for fruit crops. So far no large scale attempts 
have been made to ascertain their suitability for crops other 
than rice, which grows fairly well in these areas, particularly 
when aided by irrigation. 

1.3.5. The farmer's choice of crops to be grown, the 
seasons in which to grow them, the yields he expects from 
the crops grown, the improvements in agricultural practices 
which can be brought about, all these are very largely 
determined by the nature of the climate and soil of the area 
concerned. This choice is influenced by factors related to 
climatic and soil conditions as a whole and not independently 
of each other. These factors coalesce to make a 'complex,' 
which is not only an aggregate of the in~ividual influenc_es 
of these factors, but also comprise influences produced by 
their interactions. This is termed the 'soil-cl~mate complex'. 
Two regions which have congruent soil-climate complexes are 
expected to have similar crop patterns, similar problems of 
agricultural research and improvement, similar irrigation 
requirements and practices and, therefore, similar problems 
of irrigation management. It is, therefore, necessary to demar
cate the State into regions having uniform soil-climate com
plexes and treat each of the regions as an entity, when deal
ing with problems pertaining to irrigation practice. 

These soil-climatic regions potentially have a uniform crop
pattern •under non-irrigated 1(j:onditions ; such variations as 
may exist between the different areas in a region are due to 
such extraneous factors as nearness to a market, local 
knowledge of the methods of growing particular crops, etc. 
Potentially each of the regions would also have a uniform 
crop pattern on the introduction of irrigation, provided the 
'quality of service' rendered, i.re., the frequency and magnitude 
of waterings provided, is also uniform. With a uniform 
quality of service such variations within a region as may be 
found in practice would be due to the same factors which are 
responsible for variations under non-irrigated conditions. The 
ahove concept wouid be of great value in assessing the 
possibilities of improvement in yields, introduction of new 
varieties, making changes in cultivation and manurial 
practices, etc. It would be reasonable to consider as possible 
the attainment of conditions obtaining in the best area within 
a. reg~on by ~he. otht:;r are~s within that region. Such a divi
sion ~nto s01l-clu~at1c regwns. would also help in locating 
expenmental statwns for agncultural research which must 
evolve improved varieties and techniques suitable to each soil
climate complex. While irrigation management practices 
should be as uniform as possible thoughout the State 
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variations therein may have to be made to suit local condi
tions but no suggestion for making a variation need be 
countenanced within the same soil-climatic region. 

1.4. Land-use pattern 

1.4.1. The total ge0graphical area of the Maharashtra 
State is about 762 lakh acres (according to village papers the 
geographical area is about 765 lakh acres). The State is divided 
into four divisions and twenty-six districts. The distribution 
of the area is shown in Table No. 4. 

The total area can first be divided into two broad categories, 
viz., (A) area not available for cultivation and (B) area avail
able for cultivation. 

Details of the area under category (A) are available under 
the following items:

(i) Forest. 
(iz) Barren and unculturable land. 
(iii) Land put to non-agricultural use. 
(iv) Permanent pasture and other grazing land. 

Category (B) can be sub-divided into the following:
(z) Net area sown. 

(iz) Current fallow. 
(iii) Culturable waste. 
(iv) Land under tree crops and grove9. 
(v) Other fallow land. 

Distribution of the geographical area between the two 
broad categories and further between the sub-classes of each 
category is given regionwise in Table No. 4. The totals for 
the St~te are reproduced below:-

(A) Not available for cultivation
(i) Forest 
(ii) Land put to non-agricultural use 

(iii) Pasture and grazing land 
(iv) Barren and unculturable 

Total (A) 

(B) Available for cultivation
(i) Net area sown 

(ii) Current fallow 
(iii) Culturable waste 
(iv) Land under tree crops and groves .• 
(v) Other fallow land 

Total (B) 

Grand total 

Lakh 
acres 

134 
18 
37 
47 

236 

Lakh 
acres 

441 
27 
22 
5 

34 

529 

765 

Per cent. 
of total 

17 
2 
5 
6 

30 

Per cent. 
of total 

57 
4 
3 
I 
5 

70 

100 
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1.4.2. The main basins and sub-basins into which the State 
has got divided have been mentioned in paragraph 1.1.2. The 
boundaries of these basins and sub-basins cut across the 
boundaries of administrative divisions such as Division and 
District but rarely of the Taluka. Detailed land utilisation 
statistics is available only by administrative divisions and not 
by basins and sub-basins. Estimates of total area and area 
available for cultivation in each basin and sub-basin have 
been prepared by suitably allocating talukas between them 
and these are shown in Table No. 15. 

1.4.3. Out of the net sown area 21 lakh acres grow more 
than one crop in a year. The total or gross cropped area is, 
therefore, 462 lakh acres. The distribution of the gross crop
ped area between the major crops is shown in Table No. 5, 
for each district in the State. .Foodgrain crops, i.e., cerea1s 
and pulses, occupy the major portion,. viz.,· ~8. per cent. of 
the cropped area. Among these the four rna JOr crops are 
jowar, bajri, rice and wheat in that order of acreage and 
between them account for 76 per cent. of the area under 
foodgrain crops. Among the non-foodgrain crops the impor
tant ones are cotton, groundnut and sugarcane, the last 
named more on account of its cash value rather than 
because of the area occupied by it. 

The importance of these crops in the different districts is, 
however, very far from uniform as will be seen from Table 
No. 5. The distribution of ~ch crop in the State has been 
pictorically represented in Map. 6. Rice predominates in the 
.K.onkan and Chanda and Bhandara districts. Cotton predomi
nates in the Nagpur and Aurangabad divisions and in the 
districts of Dhulia and Jalgaon. The remaining crops, viz., 
wheat, jowar, bajri and groundnut, are dispersed almost all 
over the State, outside the Konkan. Sugarcane is more or 
less confined to the irrigated patches in the State. 

The shares of Maharashtra and other States out of the 
total acreage under these crops in India are shown in Table 
No. 6. Maharashtra has the largest acreage under jowar and 
cotton and contributes one-third and one-fourth of the total 
production of those crops in the country, respectively. 

1.4.4. The yields per acre of the principal crops in the State 
are shown in Table No. 21. It will be seen therefrom that 
yields ,·ary widely from district to district according to their 
soil-climate complexes. These yield figures are composite, i.e., 
averaged over the non-irrigated as well as the irrigated area 
under each crop. Yield figures and consequently production 
estimates are not available for the two categories separately. 
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1.5. Present extent and patt&rn of irrigation 
1.5.1. Before proceeding to examine the present extent and 

pattern of irrigation in the State, connotations of certain terms 
used are given below: 

Net irngated area is the area of land· to which irrigation 
water is actually applied during a part or the whole of the 
year and on which one or more crops are grown during the 
year. 

Gross irrigated area is the area of crops grown under irriga
tion during the year ; thus an area of land which has grown 
two irrigated crops during the year is counted twice. 

Basic cane area is the area under sugarcane allowed to be 
planted or retained as ratoon, during the year. 

Cane overlap area is that area under sugarcane at any 
one time during the year, which is in excess of the basic cane 
area. 

Total sugarcane area is the total of basic cane area and 
cane overlap area. 

Area assessed but not irrigat>ed is the area in respect of 
which the cultivator has been required to pay water charges 
but for which irrigation water, though made available, was 
not used owing to non-requirement,. e.g., due to sufficiency 
of rains, the land being actually without a crop, etc. 

Gross command of an irrigation work is the total area to 
which, by virtue of the local topography, water could be 
supplied by gravity ; this area would also include area not 
available for cultivation but to which, topographically, water 
could be led. In practice it is roughly the total area between 
the canal on one side and the river on the other. 

Culturable command of an irrigation work is the gross 
commanded area minus the area not available for cultiva
tion. 

Jrrigable command of an irrigation work is that area out 
of the cultu:rable command for which water available from 
the irrigation work in a normal year would, with a given 
crop pattern, suffice. . 

1.5.2. Irrigation means supplying water to Grops artificially. 
In this sense the practice of irrigation has been in existence 
since times immemorial. Wells and small surface tanks have 
been used for irrigation since many centuries past. Lifting 
or divertincr water from rivers and small streams, the latter 
by puttingr.tcmporary bunds across them, is also an ancient 
practice. In Maharashtra, the small flow in the rivers, except
ing in the monsoon, and the difficult terrain. prevented the 
development of large scale irrigation works in the pre-British 
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period. During the same period favourable terrain and the 
existence of large perennial rivers helped the development 
of irrigation in the Indo-Gangetic plain and the delta areas 
on the east coast, e.g.; the 'Grand Anicut' across the Coleroon 
in Madras, perhaps constructed in the second century A. D. 
and the numerous inundation canals from the Indus, Ravi, 
Yamuna, etc., situated in the Punjab and U. P. which were 
constructed by Muslim and Sikh rulers. 

The first large scale irrigation work in Maharashtra was 
the Krishna Canal which was opened in 1870. The canal 
takes off from a diversion weir across the river and the 
irrigated area fluctuates with the available flow. It was clear 
that irrigation in Maharashtra could not be stable unless it 
was based on storage. The first canals fed from storage were 
the Mutha canals taking off from the KhadakVI;'asla reservoir. 
This work dates from 1875. This was followed. by the open
ing of the Nira Left Bank Canal fed by the Bhatghar 
reservoir, in 1885, Girna C~nals fed from the Chankapur 
reservoir, in 1910, the Godavari Canals fed by the Darna 
reservoir, in 1911, the Pravara Canals fed from the Bhandar
dara reservoir, in 1920 and the Nira Right Bank Canal deriv
ing its supply from the enlarged Bhatghar reservoir, in 1930. 
In the Vidarbha area irrigation on the Ramtek, Ghorajheri, 
Asola-Mendha and Naleshwar tanks was started in 1909, 1910, 
1911 and 1919, respeqively. In Marathwada no fair sized 
work was completed till 1954. Thus since 1930 and until the 
completion of the Gangapur res~hoir in 1954, i.e., for about 
twenty-five years, no new major work was commissioned in 
the State. 

1.5.3. Out of the total gross cropped area of 462 lakh acres 
the gross irrigated area is only about 27 lakh acres, or about 
6 per cent. On the net sown area the percentage of net irrigat
ed area is 5.2 which is the lowest amongst all the sixteen 
major States in India. Comparative figures are given in Table 
No. 9. The distribution of the total irrigated area between 
the districts and the percentages of the irrigated area to the 
gross sown area in each district are shown in Table No. 7. 
It brings out the fact that the percentage of irrigated area to 
the gross cropped area is significant only in a few districts, 
e.g., Bhandara (25), Chanda (16), Satara (12), Sholapur (10} 
and Ahmednagar (10). 

1.5.4. The distribution of irrigation by principal crops is 
indicated in Table No. 7. Of the irrigated area SI per cent. 
is under food crops other than sugarcane, 10 per cent. under 
sugarcane and non-food crops account for the remaining 9 per 
cent. It will be seen from Table No. 12 that the percentage 
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of the area of a crop which is irrigated varies widely from 
one district to another. For example, out of the major rice 
growing districts, Chanda, Bhandara and Nagpur have about 
..)0 per cent. of the rice area under· irrigation while the 
corresponding percentage in Ratnagiri is 3.4 and in Kolaba 
and 1hana it is less than one per cent. 

From the point of view of percentage of the cropped area 
under irrigation Bhandara and Chanda are the first two dis
tricts in the State. This is an area which receives about 
45 inches of rain, which often ceases, or at least becomes 
uncertain, hy the middle of September. Growing of late 
maturing varieties of rice is possible only if irrigation water 
is available during the period from about the middle of 
September to the end of October or middle of November. 
This is provided by the large number of small village tanks 
in the two districts. 

Wheat is grown a!.l a dry rabi crop throughout the ~tate, 
except in the Konkan districts. In deep retentive soils it 
docs not need the assistance of irrigation. However, where 
the soil is not so retentive or when wheat is a ~econd crop 
after a kharif crop, irrigation is inescapable. And yet in 
the State as a whole only about 15 per cent. of the 'vheat 
area is irrigated Rabi jowar is irrigated in circum:;tanccs 
somewhat similar to those of wheat. Most of the irrigated 
jowar is in Poona and Aurangabad divisions. Amongst the 
non-foodgrain crops the only important crop is sugarcane. 
Sugarcane cannot be grown without irrigation and, therefore, 
the entire sugarcane area is under irrigation. The important 
sugarcane growing districts arc Ahmeclnagar, Kolhapur, 
Poona, Nasik and Sholapur which together account for about 
70 per cent. of the sugarcane area in the State. 

Table No. 8 shows the distribution of the gross irrigated 
area by crops in other States in India. It will be seen there
from that rice is the predominant irrigated crop in Andhra 
Pradesh, Assam, Bihar, Jammu and Kasbmir, Kerala, 
Madhya Pradesh, Madras, Orissa and West Bengal while 
wheat is the predominant irrigated crop in Gujarat, Punjab, 
Rajasthan nncl Uttar Pracle~h. Of the remaining crops sugar
cane is important in U. P. and cotton in the Punjab. 

SouRcEs oF 1.5.5. The main types of irrigation works are (i) large 
IRRIGATION storage res"Crvoirs, (ii) di\'ersion bandharas, (iii) medium and 

small tanks and (iv) wells. There arc al~o miscellaneous 
sources such as lifts from rivers, temporary diversions on 
small streams, etc. The distribution of the irrigated area by 
sources ig shown in Table No. 10. Government c3nals 
emanate from large reservoirs, diversion banclharas and l::trge 
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tanks constructed hy Government. During 1956-57 to I 958-59 
on an a\·erage Government canals irrigated only about 1.2 
per cent. of the net cropped area and about 22 per cent. of 
the net irrigated area in the State. Table No. 10 also shows 
the percentage shares of each source of irrigation in each 
district of the State. Government canals are an importap.t 
source of irrigation only in Western l\1aharashtra and 
Vidarbha where they account for 31 and 15 per cent. of the 
total irrigated area, respectively. In the remaining regions, 
i.e., in Konkan and Marathwada, Government canals irrigate 
only about two per cent. of the: total irrigated area. 'Private 
canals' are mostly from temporary diversions O!l small 
streams. The area under private canals lies ep.tirely in the 
Konkan and \Vestern Maharashtra, since small streams 
rising in the hills and having a post-monsoon· .flow largely 
exist only in these regions. Ratnagiri and Satara districts 
account for 73 per cent. of the total area in the State under 
private canals. 'Tank' irrigation accounts for 19 per cent. 
of the total irrigated area of the State and ninety-one per 
cent. of the area under tank irrigation is in the Chanda and 
Bhandara districts. 'Veils account for more than one-half ofl 
the total irrigated area in the State. It is only in Vidarbha 
that their share out of the total irrigation is only 15 per 
cent. In Konkan and \Vestcrn Maharashtra wells contribute 
55 and 60 per cent. of the totaJ..• irrigated area, respectively, 
while in 1\Iarathwada as much as 94 per cent. of the total 
irrigation is by wells. 'Other sources' are the miscellaneous 
artifices for irrigation, e.g., lifts from rivers, which do not 
contribute materially to the total irrigated area except in 
the Kolhapur district where other sources account for 58 per 
cent. of the irrigated area. 

Table No. I I shows the importance of the different sources 
of irrigation in other States in India. It will be seen that 
wdls are the most important source of irrigation in Gujarat, 
Rajasthan and Uttar Pradesh. Tanks are important in 
Andhra Pradesh, Madras, Mysore, \Vest Bengal and Orissa. 
Go\·ernmcnt canals contribute a large share in Andhra 
Pradesh, Kcrala, Madhya Pradesh and the Punjab and 
prh·atc canals are the most important contributors to the 
total irrigated area in Assam and Jammu and Kashmir. 

1.6. Effect of irrigation. 

I .6. I. The fact that the yields of crops in Maharashtra are 
low as compared to those in other States in India may be 
seen from Table No. 22. Unrler non-irrigated conditions the 
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soil-climate complex chiefly determines the level of yields. 
We have a fairly large proportion of light shallow soils 
which do not give good yields but our medium and deep 
soils are fairly fertile and given enough moisture yield well. 
Rainfall is the principal factor affecting yields of non
irrigated crops and in this respect the major portion of 
Maharashtra is at a considerable disadvantage. Excepting 
in the Konkan and the eastern districts of Vidarbha and 
Marathwada rainfall is inadequate for the optimum growth 
of crops. This is the main reason for the low crop yields in 
Maharashtra as a whole. Although we can grow a wide 
variety of crops and some of them in more t'easons than 
one; we have to grow almost all of them under comparatively 
less favourable ·rainfall conditions. 

This situation is, however, almost entirely changed when 
irrigation is available. Irrigation removes the deficiency of 
moisture. Moreover, when moisture is freely available, 
manuring can be heavy and with large doses of manure even 
comparatively poor soils can give high yields. Similarly the 
inferiority of light soils in respect of retentivity is almost 
completely removed by irrigation. What cannot be corrected 
by irrigation is only the temperature; the limits set by 
temperature continue to affect yields in spite of irrigation. 

1.6.2. In Maharashtra the scope for increasing the area 
under cultivation is severely limited. But irrigation makes 
possible the use of the available land resources more inten
sively, by keeping land under crops for a longer period in 
the year, than is possible merely with soil moisture derived 
from natural precipitation. For example, with irrigation we 
can grow late maturing varieties of rice in shallow soils, 
long staple cotton which is a ten month crop and sugarcane 
which is a P'erennial crop. Secondly, we can grow more than 
one crop in a year, e.g., a rabi crop following a kharif crop 
in the same land or a summer crop following a rabi crop. 
The extent of increase in the cropped area due to irrigation 
can be gauged from the following. The total sown area in 
the State is 441 lakh acres out of which 21 lakh acres, or 
only about 5 per cent., are double cropped. The net area 
under irrigation is 23.2 lakh acres out of which 3.5 lakh 
acres, or about 15 per cent., are irrigated more than once. 

1.6.3. Irrigation makes possible the introduction of those 
crops which cannot be grown except under irrigation in the 
soil-climate complex of the area concerned. Sugarcane and 
most fruits cannot be grown without irrigation anywhere in 
Maharashtra. The introduction of certain varieties of crops 
is also possible only under irrigation, either because the 
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growing seasons of those vaneues must begin before the 
monsoon breaks out or last beyond the cessation of the 
monsoon. 

1.6.4. Comparison of yields un~er irrigated and non
irrigated conditions is rendered difficult on account of the 
absence of reliable data concerning them. 'Standard normal 
yield ' figures are available for irrigated and non-irrigated 
crops separately. But these standard normal yields have been 
fixed on the basis of opinions of local officers of the Revenue 
and Agriculture Departments. These data are, therefore, of 
little value in assessing the increase in yield due to irrigation. 
Crop-cutting experiments annually conducted on the principal 
crops are not designed to obtain average yields of irrigated 
and non-irrigated crops separately. During th!! tours of the -
Commission and in the evidence of witnesses ]Jlany progres
sive cultivators and others gave their estimates of average 
yields of irrigated crops cbtained in the canal irrigated areas 
with which they were familiar. We have summarised their 
opinions into average figures of yield for each principal 
irrigated crop. These figures are given in column 3 of 
Table No. 38. The average figures of yields under all types 
of irrigation together would no doubt. be of a lower order 
than those in Table No. 38 which pertain only ·to areas 
irrigated by Government canals. As shown in the following 
paragraph yields under well irri&ation are considerably lower 
than those under canal irrigatidn. 

1.6.5. The magnitude and the period of availability of 
irrigation water varies between one source and another. This 
has a considerable effect on the yields of some crops. In the 
case of seasonal crops the differences in yields are not large, 
since more or less enough irrigation water becomes available 
even from sources which have a supply only for a limited 
period. It is in the case of perennial crops like sugarcane 
and fruits that the difference becomes appreciable. Data 
regarding yields of crops irrigated from different types of 
irrigation, e.g., perennial canals, seasonal canals, wells, tanks. 
etc., are not available. 

However, a rough comparison between the yields of sugar
cane under canals, lift irrigation and wells is possible. In 
1953-54 a crop cutting survey on sugarcane was carried out 
by the Agriculture Department in the canal zone of the 
Ahmednagar district. It showed that the average yield of 
sugarcane was 42.8 tons per acre for plant (Suru) and ratoon 
crops and 62.8 tons per acre for the Adsali crop. Considering 
that about 50 per cent. of the sugarcane area under major 
canals grows Adsali, the average yield per acre would work 
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out to 52.8 tons, with an average overlap of 33 per cent. The 
yield per acre per year would, therefore, be about 40 tons 
in the area in which this crop cutting survey was carried 
out. The total sugarcane area under 'major canals is 66,000 
acres and if the yield in this area is taken at 40 tons per 
acre per year the total production of this area would be 
about 26.4 lakh tons. Deducting this quantity from the total 
sugarcane production in the State the estimated production 
in the sugarcane area irrigated by sources other than rna jor 
canals, wliich are principally wells, would work out to about 
20 tons per acre. Another survey carried out by the 
Agriculture Department in the Kolhapur district, "·ith its 
large area of sugarcane under lift irrigation, showed that 
the average yield for plant cane was about 32 tons per acre, 
i.e., about 27 tons per acre per year. The above figures cannot 
be considered as accurate estimates of yields of sugarcane 
under the three sources of irrigation, viz., canals, li-ft irriga
tion and wells, but should be taken merely as indicative of 
the fact that large variations in irrigated yields exist accord
ing to the sources of irrigation used. 

Another example is that of irrigated long staple cotton. 
In 1959-60, this crop. was grown on about 25,000 acres in the 
northern talukas of Ahmednagar district, out of which on!y 
about 2,000 acres were on the Godavari and Pravara Canals. 
the rest being under wells. As stated in the preceding para
graph the consensus of opinion among progressive cultivators 
was that in the canal irrigated areas the yield was about 20 
maunds. Against this, the average yield on the 25,000 acres 
under the crop in 1959-60, worked out from records of 
production maintained by the District Agricultural Officer, 
was only 12.6 maunds per acre. The difference in yields is 
clearly due to that in the sources of irrigation. 

The lesser yields under irrigation from sources with a less 
copious supply of water are primarily due to less soil 
moisture and secondarily to smaller doses of manure, since 
larger doses can be applied only with a plentiful water 
supply. 

1.6.6. Irrigation affects the crop pattern. Table No. 17 
compares the acreages under different crops in two sets of 
neighbouring taluhs, one of them having a large percentage 
of the area under irrigation and the other \':ith very little 
irrigation. · 

The differences between the percentages which the different 
crops occupy in the respective totals show how the crop 
pattern changes with the introduction of perennial irrigation 
in an ar{'a which has had until then only the l)ther forms 
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of irrigation. The share of perennial crops mcreases 
appreciably and those of rabi crops and rice show some 
increase. The crop pattern under Irrigation brings a much 
larger income per acre of the holding to the farmer, due 
both to the larger yields per acre and to more valuable 
crops having a larger proportion in the crop pattern. 

1.6.7. The change in the crop pattern due to irrigation tCHANGES IN 

also varies according to the source of irrigation. 1 his is CROP 

because the different sources of irrigation have varving !AcTTERN 
. d d • d f '} b'l' J CORDING magmtu es an peno s o ava1 a 1 ny of water. Accordingly To soURcEs 

the types of crops irrigated by them vary materially. Large 0 P IRRIGA

storage reservoirs can supply irrigation water throughout TION 

the year and to the full measure required. The availability 
of water in wells varies from area to area and. even from well 
to well in the same area. Some wells retc:in enough water 
throughout the year while others dry up by the beginning 
of the summer. Diversion bandharas can provide water only 
for kharif crops and sometimes to rabi crops but only up 
to the end of December or January. Tanks, like wells, may 
or may not retain enough water till the end of mmmer. 
Temporary diversion bandharas on small streams are mostly 
meant for taking water in the rabi season. It would have 
been useful to make a comparative study of the crop patterns 
on the different sources of irrigation and to see how they 
vary from each other. But data regarding areas of crops 
irrigated according to sources of irrigation are not being 
compiled, although they exist in the basic village registers. 
However, Table No. 16 shows the percentage shares of 
different crops grown under 'commercial' irrigation works in 
Western Maharashtra for which cropwise data are available 
and, by deduction from totals, those under 'other sources' of 
irrigation ; wells account for most of the area irrigated by 
this residual category. The figures bring out the fact that 
cash crops increase considerably under Government canals. 

The crop pattern on new wells was the subject of a special 
study conducted recently by the Agriculture Department. 
The results of the study are given in Table No. 18. The crop 
pattern under wells in the four regions of the State would 
show how even on the same source the crop pattern varies 
according to the soil-climate complex and external factors 
such as nearness to the market and prices. 

1.6.8. Availability of irrigation . also ch~nges th~ <:rop 
pattern in respect of seasons. For example, 1f. pcrenmal nn
gation is available groundnut may be grown m the summer 
instead of in the rainy season or a vegetable cr?p may be 
grown in the rabi or summer instead of in the ramy season. 
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Sometimes a vegetable crop may be grown as a kharif crop 
but sown earlier or harvested later than usual, to take 
advantage of better market rates. The facility of growing a 
vegc;:table crop in kharif being more general, the farmer 
growing it in, another season realizes a better return on 
account of higher prices. In the case of groundnut the irri
gated summer crop gives a very much higher yield than :!.s 
an irrigated monsoon crop. 

1.6.9. Irrigation results in an enlargement of the gross 
income of the farmer which not only brings stability to 
agriculture but creates surpluses in the economy. In a pre
dominantly agricultural country with a high density of 
population such as India, initially at least, irrigation alone 
can generate· surpluses in the economy, without which 
further economic development cannot be brought about. 
Thus irrigation is not only important for stabilising agricul
ture but is the sine qua non for the all-round economic 
development of Maharashtra. 



CHAPTER TWO 

Water Resources 
and their Utilisation 

2.1. Estimation of surface water resources 

2.1.1. The main resources of water in a region are METHoDs oxr 
(i) surface water that flows through the natural drainage MEAsuRE

channels and (ii) underground water. After a portion of the ~BN!~:t 
precipitation is lost by evaporation and transpiration through ~:~ER FLow 

plants, the remainder is found either as a surface flow in the 
natural drainage channels or as underground water. The 
annual surface flow is directly dependent on the nature, 
duration and quantity of rainfall received in that year. 
Hydrologists have established a fairly accurate, though 
empirical, relationship between the rairuall and the total 
yield in the different regions of India. Some of the well-
known formulre are (a) Ingles' formula, (b) Strange's formula 
and (c) Binny's formula. All these formulre are used in the 
Maharashtra State, though the former two are more common. 

However, the most reliable method of ascertaining the · 
run-off in a particular valley is by actually measuring it at 
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~u~tab~e sites,_ preferably nearabout. the sitea· of proposed 
ungatiOn proJects. If actual observatiOns of run-off for some 
years and of rainfall data for a series of years are available, 
the surface flow at the gauge sites, for all th~ years for which 
rainfall data are available, can be fairly accurately computed. 
It is, therefore, important that a sufficient number of rain
gauges are established in the different basins and suh-basins 
in the State. The data from these raingauges must be 
supplemented by those of actual run-off at suitaple points 
and for as long a period as possible. 

2.1.2. The magnitude of surface flow available in streams 
and rivers varies from year to year. It is, therefore, neces
sary to know the range and manner of ,·ariation during a 
period of years of the quantity of flow available in a stream. 
It is the knowledge of the character of this variation which 
enables one to forecast, with a fair degree of accuracy, the 
extent to which one can depend on obtaining a specified 
quantity of water from the flow, from year to year. This Is 

termed the degree of dependability. Tables Nos. 24 and 25 
give the annual run-off in the Nira river gauged at Vir ovet 
a period of 69 years and that in the Mutha river gauged at 
K.hadakwasla over a period of 49 ·years, respectively. The 
Tables show the run-offs in these valleys arranged in a 
chronological order, as well as in the descendir.g order of 
magnitude. It can be seen from these Tables that a run-off 
of 80,228 MCft. was available, at Vir for 50 per cent. of the 
years for which the data are given. Similarly, a run-off of 
48,350 MCft. was available at Khadakwasla for 50 per cent. 
of the years. Such quantities are known as 50 per cent. 
dependable supplies. _Similarly, th~ run-offs ~f 61,730 MCft. 
and 37 271 MCft., which were available at Vu and Khadak
wasla, ~espectively, for 75 per cent. of the years are said to 
be 7 5 per cent. dependable supplies. On this bas~s, flows of 
different dependabilities of the Nira and Mutha nvers could 
be stated as under:-

Percentage Nira Mutha 
dependability 

(I) (2) (3) 

50 80,228 48,350 
60 73,579 45,795 
65 70,792 42,757 
75 61,730 37,271 
80 56,737 36,058 
9() 39,541 32,518 
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In designing an irrigation project the size of the storage 
depends on the volume of water available with a given degree 
of dependability. The degree of dependabilitv also deter
mines the cropping pattern or rather the llmits 'up to which 
crops requiring more dependable supply than others, can be 
g~·ow~. As such,_ depen.da?ili~y of _the stored supply is of 
ntal Importance m an ungauon proJect. 

2.1.3. · As stated in paragraph 1.2.2 the Maharashtra State 
is divided into four main basins as below:-

(i) The Krishna basin with its large sub-basin of the 
Bhima. 

(ii) The Godavari basin with its large sub-basin of the 
\Vain ganga. 

(iii) The Tapi basin. 
(iv) The Konkan area comprising the·. several small 

basins of west-flowing rivers. 
The Krishna Basin 

(a) The Krishna basin proper (i.e., exclusive of the Bhima 
sub-basin).-The total water resources available in this 
basin, at 75 per cent. dependability, are 769 thousand million 
cubic feet (TMCft.). The basin covers an area of approxi
mately 8,446 sq. miles or 54.03 lakh acres, having 39.92 lakh 
acres of culturable land. On account of the undulating 
nature of the area of the basin and consequent difficulties in 
having flow irrigation the ar~ that can be brought under 
irrigation would be only about 25 per cent. of the culturable 
area. The water in this basin can be used for hydro-pmver 
generation by its westward diversion. 

(b) The Bhima sub-basin.-;-Tbis sub-basin covers an area 
of approximately 18,647 sq. miles (119.33 lakh acres) with 
97.39 lakh acres of culturable land. An area of nearly 
13,000 sq. miles (83.2 lakh acres) out of this sub-basin lies in 
the low rainfall zone and experiences ccarcity conditions 
fairly frequently. The total water resources in this sub
basin, with 75 per cent. dependability, are hardly 310 
TMCft. Even if the entire water resources were to be used 
for irrigation, they will not provide irrigation. for more than 
20 per cent. of the culturable area in :.he basin. If more 
water were available larger areas could be irrigated. 
The Godavari Basin 

(a) The Godavari basin-proper (i.e., exclusive of the \Vain
ganga sub-basin).-This basin covers an area of approximate
ly 27,052 sq. miles (172.35 lakh acres) with about 147.40 lakh 
acres of culturable land. The total water resources available, 
at 75 per cent. dependability, are approximately 403 TMCft . 
. Even jf. t]Jc entire water resources were used for irrigation, 
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they would provide irrigation for only about 16 per cent. of 
the culturable area. 

(b) The Wainganga sub-basin.-This sub-basin covers an 
area of approximately 32,630 sq. miles (208.61 lakh acres) 
with 114 lakh acres of culturable land. The total water 
resources available, at 75 per cent. dependability, are approxi
mately 720 TMCft. These water resources are sufficient to 
provide irrigation to nearly 40 per cent. of the culturable 
area. The area which can be irrigated by the possible irriga
tion works would be only about 26 per cent. of the culturable 
area. 

The Tapi Basin-This basin covers an area of nearly 
19.975 sq. miles (133 lakh acres) with 83 lakh acres of wl
turable land. The total water .resources a\'ailable, at 75 per 
cent. dependability, are approximately 229 TMCft. They 
can provide irrigation for about 13 lakh acres, ,:.e., about 
16 per cent. of the culturable area. 

The Konkan area-This area covers nearly 12,000 sq. miles 
(77 lakh acres) with approximately 43 lakh acres of cultur
able land. 'The total resources are approximately 1,500 
TMCft. In spite of this very huge water potential, the 
irrigation possibilities are very limited on account of the 
difficult terrain. 

The above estimate~, which have been prepared by the 
Water Resources Investigation Circle during the course of 
preparation of Master Plans are based on the available run
off and raingauge data, which are not adequate for very 
accurate estimating. The present estimates of yield are, 
therefore, very approximate and liable to correction when 
further gauge data become available. The estimates are 
summarised below:-

Culturable Irrigable 
Serial Name of basin or area of basin command Percentage 
No. sub-basin (Lakh (Lakh of( 4) to (3) 

acres) acres) 
(I) (2) (3) (4) (5) 

1 Krishna (proper) 39•92 10'26 25"5 
2 Bhima 97"39 18"62 19"1 
3 Godavari (proper) 147"40 23"67 16'0 
4 Wainganga (including Pen- 114'00 30'14 26"1 

ganga and Wardha). 
12•93 15"6 5 Tapi .• .. 82"83 

6 West-flowing rivers in Konkan 43"13 N.A. N.A. 

Total 524"67 95"62 

Note.-(i) N. A. means not available. 
(ii) Culturable area excludes land under tree Ct"O{'S an«;\ ~Qves. 
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2.1.4. An important observation needs to be made here. 
The total reliable flow, of a particular dependabilitv, of the 
entire river basin is not merely a sum of utilisable 'flows (of 
the same dependability) at the different points of utilisation, 
i.e., at the dam or pick-up-weir sites in the river basin. 
Tables Nos. 26 and 27 give the discharges at II and 8 differ
ent gauge sites in the Bhima and Godavari basins, respec
tively. If the two valleys are assumed to be formed of these 
II and 8 sub-basins, respectively, then 75 per cent. depend
able flows for the entire valleys are not the sums' of 75 per 
cent. dependable flows at the different gauge sites but more, 
as is evident from those Tables. The position disclosed by 
the two Tables is summarised below:- . . 

(i) Sum of 75 per cent. reliable flows at different 
gauge stations. 

(ii) 75 per cent. reliable flows for the river basin, 
on the basis of sum at annual flows at 
different gauge stations. 

Bhima Godavari 
Basin Basin 

(TMCft.) (TMCft.) 

172•5 ttz·oo 

196•7 128•5 

The utilisable potential at the lower points in a valley 
should, therefore, not be ba~d on a simple summation of 
potentials at the various points in the upper reaches, but 011 

the total dependable flow for the entire vdley. 

2.2. Utilisation of surface water resoUrces 

2.2.1. The total available surface resources of the different 
river valleys and the maximum possibilities according to the 
present estimation are mentioned in th~ preceding para
graph. Utilisation prior to planned development, i.e., prior 
to I951, formed an insignificant portion of the maximum 
potential as will be seen from the Table on page 38. 

The total utilisation in the State was about 200 TMCft. 
Of this the major portion of the utilisation was in the Bhima 
sub-basin where nearly 90 TMCft. were put to use, about 
50 T..MCft. for irrigation and 40 TMCft. for hydro-power 
generation by westward diversion. About 70 TMCft. were 
utilised in the Godavari basin including its sub-basin of the 
\Vainganga. The rest of the quantity was utilised in the 
Krishna and Tapi basins. The total irrigated area was 
about 10.6 lakh acres, while the installed capacity for hydro
power generation was 240 M.W. 
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Serial 
No. 

(I) 

I 
2 
3 
4 
5 
6 

UTILISATION OF SURFACE WATER RESOURCES IN THE DIFFERENT RIVER BASINS IN THE STATE 

Utilisation proposed under Utilisation proposed under 
Utilisation prior to 1951 schemes taken up in the 1st new schemes in the 3rd 

Name of the river (Approx.) and 2nd Five Year Plans Five Year Plan 
basin or sub-basin --.. 

For irri- For power Irrigated For irri- For power Irrigated For irri- For power Irrigated 
gation TMCft. area gation TMCft. area gation T.:.\1Cft. areas) 

TMCft. (Lakh acres) TMCft. (Lakh acres) TMCft. (Lakh acres) 
(2) (3) (4) (5) (6) (7) (8) 

Krishna 15.0 0.8 24.5 43 1.3 
Bhima 48.5 40.8 2.5 57.1 3.5 
Godavari •. 30.0 1.5 110.2 5.5 
\Vainganga 40.0 5.0 30.3 2.7 
Tapi 14.0 0.7 41.4 3.3 
West-flowing rivers in 13.0'* 0.1 2.0 0.2 

Konkan. 

Total 160.5 40.8 10.6 265.5 43 16.5 

•Inclusive of drinking water supply requirements. 
Totals for irrigation schemes jn tl1e 1st, 2nd and 3rd Fit·e Year Plam. 

(I) Total cost of irrigation schemes including minor irrigation 230 

(2) Total utilisation-
(a) Irrigation 476.3 
(b) Power IOQ.6 

Total 576.9 

(3) ·Area to be irrigated 29.5 

(9) (10) (II) 

32.7 37.1 1.5 
47.1 3.4 
42.6 2.5 
37.9 12.5 2.5 
40.5 2.7 

5.0 8.0 0.3 

210.8 57.6 13.0 

Crore Rs. (Actual expenditure till end 
of 1960-61 Rs. 50 crores 
approximately) 

TMCft. 
TMCft. 

TMCft. 

lakh acres. 

~ 
~ 
t:l 
~ -(b .... 
~ 
~ 
Q 



Chapter Two 39 

Of the total area of 10.6 lakh acres irrigated by surface 
sources prior to 1951, nearly 70 per cent. was under Govern
ment canals. The remaining 30 per cent. was mainly under 
katcha bandharas (in the Ratnagiri and Satara districts) 
under private tanks (in the Bhandara and Chanda districts) 
and under private lift irrigation works (in the Kolhapur dis
trict). 

2.2.2. As compared to the utilisation prior to 1951, that 
proposed through the different irrigation and power schemes 
in the first three Five Year Plans is large. There are hardly 
any private efforts to exploit surface flows for irrigation, 
except co-operative lift irrigation schemes. When all the 
schemes of the three Five Year Plans are developed fully the 
utilisation will rise from 200 TMCft. to nearly 800 TMCft:, 
i.e., an increase of 300 per cent. Of this, about 100 TMCft. 
will initially be used for generation of hydro-power, with an 
installed capacity of about 750 M.W. The capital cost of 
the power projects concerned is about Rs. 70 crores. There 
is a possibility of rc-utilising this water o.t a later stage for 
irrigation and for domestic and industrial use. The balance, 
viz., 500 TMCft., will be utilised for irrigating about 30 Iakh 
acres in the different basins. This additional utilisation of 
600 TMCft. is expected to entail a capital outlay of about 
Rs. 300 crores, including about Rs. 70 crores on power 
projects. • .• 

2.2.3. About 132 co-operative lift irrigation societies have 
been registered in Maharashtra, 95 prior to 1956 and the rest 
thereafter. Of these. 127 societies with a membership of 
about 5,700 are working at present. (Proposals for registering 
65 more co-operative lift irrigation societies have been 
received by the Co-operative Department.) Government ha'l 
given them about Rs. 20.94 lakhs by way of loans during the 
Second Five Year Plan period. In areas where other forms 
of irrigation arc not possible, except at a very high cost, and 
water is available in perennial streams, there is generally a 
keen demand for organising co-operative lift irrigation 
societies. In paragraphs 3.7.6 and 4.3.6 we have examined 
the financial aspect and the constructional aspect of these 
schemes, respectively. 

2.3. Utilisation of underground water resources. 

2.3.1. In the preceding paragraph we have dealt with 
surface water resources. The other important source is under
ground water. The importance of this source can be well 
judged from the fact that more than 50 per cent. of the 
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total area irrigated in the State at present is under wells, 
which get their supply of water from underground sources. 
The areas irrigated by wells and other sources during the 
eight years from 1951-52 to 1958-59 were as below:-

Area irrigated by wells and other sources in tlu 
Maharashtra State 

[hundred acres] 

Area 1951- 1952- 1953- 1954- 1955- 1956- 1957-11958-
irrigated 52 53 54 55 56 57 58 59 

by 

(I) (2) (3) (4) (5) (6) (7) (8) (9) 

Wells 10,00, I 
j 

10,84,2 11,36,6 11,71,6 11,81,7 12,88,4 .. 9,88,41 0,27,3 
Other sources 11,03,0 9,92,3 10,45,2 10,66,1 10,39,9 10,90,6 11,37,7 10,96,0 

------------
Total area 21,03,1 19,80,7 20,72,5 21,50,3 21,76,y2,62,2 23,19,4 23,84,4 

irrigated. 

The magnitude of underground water sources depends to 
a large extent on the rainfall in the region, but the annual 
variation in the available supply does not seem to be 
definitely correlated to the annual rainfall. In fact, the 
relationship between the total underground supply or its 
annual variation and annual rainfall has not so far been 
definitely established. 

The underground water source is of particular significance 
to the Maharashtra State, because the surface source is 
limited and may provide irrigation to only about 26 per 
cent. of the ultimate cultivated area.• The rest of the area 
will, therefore, have to get as much water as possible from 
the underground water source. As mentioned earlier ·12 lakh 
acres or about 50 per cent. of the total area under irrigation 
is under wells. Of this area nearly 3 lakh acres are under 
perennial crops such as sugarcane. plantains and other fruit 
trees and the rest is under seasonal crops. The water require
ments of the area which is irrigated by wells work out, at 
the rate of 8 feet delta for perennials and one foot delta for 
other crops, to about 140 TMCft. per year. This much 
quantity of water may, therefore, be considered to be lifted 
from below the ground for irrigation purposes every year. 

2.3.2. The above figures show the importance of the 
underground source. Government have undertaken a brge 
programme of helping farmers in digging new wells and 
repairing old wells, in order to increase the area under well 

·irrigation. The wells scheme was started in the former 
Bombay State in 1947-48. Under the scheme tagai loans were 
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given to the fuH extent of the estimated cost of construction 
or repairs, at a concessional rate of interest of 3.25 per cent. 
per annum against the normal rate of 5.5 per cent. charged 
on tagai loans. Subsidy was paid to the extent of 25 per cent. 
of the cost of construction, subject to the maximum of 
Rs. 500 in respect of a new well and Rs. 250 in respect of 
repairs to an old well. The element of subsidy was disconti
nued from 1951-52. An integrated scheme for the former 
bilingual Bombay State was introduced with effect from 
November 1957 which is at present operating in the Maha
rashtra State. Under this scheme loans up to Rs. 2,500 for 
the construction of a new well and Rs. 1,000 for repairs to an 
old well are given through co-operative land mortgage 
banks. A subsidy equivalent to 25 per cent:· of the actual 
cost of construction, subject to the maximum of Rs. 500, is 
given for the construction of a new well. No subsidy is given 
for repairs to existing wells. Government bears the difference 
between the normal lending rate of co-operative land 
mortgage banks which is 7.5 per cent. per annum and the 
concessional rate of 4.5 per cent., and also the entire cost of 
subsidy. 

Since the introduction of the old scheme in 19-1-7-48 
Government has helped farmers to dig about 80,000 new wells 
and repair about 35,000 old wells. The area under well irri
gation has increased from aboqt 10 lakh acres in 1951-52 to 
over 12 lakh acres in a period tif eight years. In fact, between 
1951-52 and 1958-59 almost the entire increase in the total 
irrigated area in the State was by wells alone. . 

In the Third Five Year Plan it is proposed to finance the 
construction of about 64,000 new wells, mainly in the areas 
already covered by or to be taken up for contour bunding. 
It is also proposed to provide for the repairing of 32,000 
existing wells in the State. The Third Five Year Plan provides 
for this scheme about Rs. 480 lakhs for subsidies and for 
paying the differential in interest charges, while the co-ope
rative land mortgage banks will loan about Rs. 14,50 lakhs 
under the scheme. 

2.3.3. Unlike the deep alluvial soils of north India and 
parts of Gujarat, the soils in Maharashtra have a sub
stratum of homogeneous rock of great depth. This makes the 
striking of a dependable source of underground water very 
much a matter of chance. A sample survey conducted by 
the .Agriculture Department in I957-58 showed that out of 
the new wells. constructed during the period from 1947-48 
to 1957-58 over II per cent. had failed either on account of 
lack of water or inadeqpacy of water or unsuitability of the 
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water available. There are areas, e.g., the Loni area under 
the Pravara Canals and the Varud area in the Amravati 
district, where an excessive number of wells seems to have 
been dug, on the experience of existing wells which indica
ted good prospects of striking underground water. In these 
areas the digging of new wells seems to have depleted the 
underground storage so fast that the already established old 
wells are suffering from shortage of water. It is, therefore, 
very necessary that a scientific survey of underground water 
resources should be undertaken immediately. The pro
gramme of digging new wells should be adjusted to the 
results of the survey as they become available. Since it will 
take a considerable time before enough data are available 
from such a survey, it would be desirable in the meantirr.e 
to shape the present programme of well construction on the 
basis of data regarding existing wells which are not being 
used and new wells which have failed. It would not be 
difficult to obtain comprehensive data regarding new wells 
which have failed. Locations of successful and unsuccessful 
wells would be a good guide to show in which areas new 
wells can be dug with a reasonable prospect of getting 
enough water. A study of unused wells would also reveal 
areas where prospects for new wells are not very bright. 
We would advocate an element of circumspection lest we 
end up by excavating a high proportion of useless wells, 
burdening the programme and the land-holders with infruc
tuous and uneconomical expenditure in the wells programme. 

Out of a total of 5,85,000 irrigation wells in the State, 
1,04,000 or about 18 per cent., were out of use in··r957-58. 
It has been mentioned in paragraph 2.3.2 that since 1947-48 
Government has helped farmers to repair about 35,000 old 
wells and that during the Third Five Year Plan it is prop,ls
ed to finance the repairing of another 32,000 existing wells, 
most of which are probably out of usc. Even then the irri
gation potential which is being wasted at present is conside
rable and would be so even at the end of the Third Five 
Year Plan. The reasons why existing wells are out of use 
are numerous and differ in their importance from area to 
area. It is, therefore, necessary to undertake local surveys of 
u.nused irrigation wells in order to ascertain the reasons for 
their non-use and to adopt measures to overcome the diffi
culties to the extent possible. A survey of unused wells would 
be useful not only in revealing areas where prospects for 
new wells would not be very bright but also for utilising 
these sources of irrigation to the extent possible. 

Surveys of underground resources in a geological formation 
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such as the one obtained in l'viaharashtra are not in 
existence. It is, therefore, necessary to evolve a scientific 
method of assessing underground sources and establishing 
their relationship with the annual rainfall. \Ve, therefore, 
recommend that a pilot survey should be immediately 
undertaken in a few ·representative small catchments, where 
a detailed investigation of the underground resources should 
be made to enable a fairly correct and workable method to 
be evolved for carrying out a Statewide survey of under
ground water res,ources. To the undertaking and eventual 
completion of such a comprehensive underground water 
survey we attach the highest importance considering the 
significance that well irrigation will always enjoy in 
Maharashtra. · 

2.4. Uses of water 

( 2.4.1. The water resources of the State are mainly requir- DoMESTIC 

k.for the following purposes:- =~Nous-
(i) Domestic water supply. REQUIRE• 

(ii) Industrial water supply. MENTS 

(iii) hrigation. 
(iv) Pov.ner generation.) 

There cannot be two opinions that the needs of domestic 
water supply should receive the highest priority. ~~uire
ments on· this accom~!....§M\lld . .be _calc!ll:Jt~d not o~~n_J.he 
has1s<5rpresentd:ay consumption but on the basis of likely 
consumptionafter about 25 years, to be estimated after con
sidering all the relevant factors such as increase in population, 
tendency towards urbanisation and larger water requirements 
per person with the expected higher standards of living and 
better public health measures such as an underground 
sewerage system. An estimate of the water requirements for 
domestic supply in the entire State is given below. It indi
cates that a comparatively small portion of the total water 
resources available in the State would be required for this 
purpose. 

Rate of Require-
require- mentofthe 

Category of area Population ment population Annual 
(Lakhs) (gallons per day require-

1961 per head (million ments 
per day) gallons) (MCft.) 

(I) (2) (3) (4) (5) 

Municipal corporations 53"86 50 270 15,800 
Other urban areas 56•39 30 170 9,950 
Rural !!Teas 284•80 15 427 25,000 

Tqtal 50.7';0 
Say, 50,000 
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Even with a 100 per cent. increase in demand in the next 
25 years, total requirements may be only about 100 Tl\:lCft. 

The next priority would normally be for the require
ments of industries. The present day consumption on this 
account is only 5 TMCft. It is difficult to forecast the 
requirements of industries at the end of the next 25 years, 
but it is certain that they cannot be large in comparison to 
the total water reasources as a whole. Nevertheless it is 
necessary to make an estimate for each basin of the ulti
mate requirements of industry, however rough it may be, 
and provide for it in the Master Plan concerned. It is 
possible, however, that in some limited areas, e.g., the 

. Bombay-Thana, Poona and Nagpur areas, the ultimate 
requirements may compete with the demands for irrigation 
for the limited water resources locally available. As a 
precaution against the thwarting of industrial development 
in such potential zones, development of irrigation in such 
areas should be made on a non-permanent basis so that the 
required re~ources could be diverted to industry as and when 
the need develops. As a general rule, where choice is requir
ed to be made between irrigation and the needs of inqustry 
priority should be given to the latter, having in view the 
very much greater income and employment potential of an 
equal quantity of water. However, supplies to agriculture 
should be curtailed to meet the needs of industry only after 
considering the possibilities of choosing an alternative loca
tion for the industry where the demand for water would 
not conflict with irrigation. 

2.4.2. Between irrigation and power generation, priority 
should normally be accorded to that alternative which gives 
the greater benefit per unit of water utilised. In comparing 
the benefits from the use of water for any primary purpose, 
its subsequent uses, if any, should also be taken into account. 
For instance, water utilised first for power generation may 
be available subsequently for irrigation, industries or for 
domestic use. Similarly, water which is primarily to be 
utilised for irrigation purposes can also be utilised for power 
generation on its way from the storage to the pick-up-weir 
or at canal falls. The Commission considers that in making 
a comparison of the benefits accruable from irrigation and 
power generation, on general grounds some weightage may 
have to be given to irrigation over power generation, consi
dering that irrigation is possible only by the use of water, 
whereas power can be generated from alternative sources 
such as coal, oil and, in future, even atomic energy. 

On the other hand proposals for westward_ diversion of 
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waters from the Krishna basin for generation of power need, 
however, to be considered in the light of the fact that these 
areas are far removed from coal fields and the cost of thermal 
generation would be comparatively high. The high and 
dependable precipitation in the \Vestern Ghats alongside of 
possibilities of exceptionally high heads for power generation 
and the presence of suitable sites for impounding storages, 
make the situation in the Western Ghats an exceptionally 
fa..-oun::ble conjuncture for hydro-power generation. Large 
quantities of power could be generated close to consuming 
centres at unusually cheap rates, using small volumes of 
water at high heads of 1,500 to 1,700 ft. 

As a general rule power should be produced at every 
possible stage in an irrigation system; the 'disadvantage of 
seasonal fluctuations can be overcome by its link-up with 
the grid system. · 

The above priorities deal with the surface water resources. 
There will hardly be any competitive claims on underground 
sources, which are available locally and in small quantities. 

. 2.5. General policy regarding the use of surface water 
resources for irrigation. 

2.5.1. As already pointed out earlier, water resources over 
a large part of the StE"e a!~l~T.Y limit~ed to 
the ne~c;l.s of irrigation. It shotild be noted that greater the 
depeildability lesser is the quantity of water available for 
utilisation. At present irrigation projects are being designed 
to utilise flows with 7 5 per cent. dependability. This level 
of dependability has put a severe limitation on the total 
area that could be supplied with irrigation water. Consider
ing the paramount importance of irrigation in economic 
development and the severely limited scope for coverage in 
the Maharashtra region, the Commission considers that· it 
would be desirable to harness for irrigation additional 
quantities of water of lesser dependability. Table No. 30 indi
cates that about 33 per cent. additional water would become 
available, if the dependability is lowered from 75 per cent. 
to 50 per cent. The Commission. therefore, recommends that 
in the planning of irrigation projects in future the aim should 
be to utilise 50 per cent. dependable flows, especially in the 
basins of the Bhima, the Godavari (excluding Wainganga) 
and the Tapi, where water resources of 75 per cent. depend
ability are extremely inadequate; even 50 per ·cent. 
dependable flows would still be short to meet the demands 
of irrigation in these valleys. It is true that with a lower 
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dependability the average annual utilisation over a period of 
years would be less in comparison to the projected utilisation 
and that this would increase the cost, but this increase would 
be counterbalanced by economies inherent in large scale 
construction and operation of irrigation schemes. In any case 
the t;Iee~ for ~ore water makes the harnessing of larger 
supphes 1mperat1ve. 

2.5.2. Were it possible to do so, we would have 
recommended the eastward diversion into the Godavari and 
Bhima basins of west-flowing rivers, 'but the topography in 
the immediate western and eastern sides of the continental 
divide makes such diversion impracticable. 

2.5.3. It is clear that even after the full development of 
the available surface resources, the irrigated area would form 
only about 26 per cent. of the ultimate cultivated area. 
Nevertheless the bulk of the cultivable area of Maharashtra 
is destined to remain under dry-farming conditions, relieved 
in the main only by small areas of well irrigation wherever 
underground resources permit of this. Not only that, the 
farmers located in the irrigated areas, particularly where 
perennial cash crops can be grown, become far more prosper
ous than those outside such areas, but the canal irrigated 
areas and their environs virtually become pockets of all
round prosperity. The Commission, therefore, recommends 
that in each river basin irrigation facilities should be spread 
over as large a region as possible thereby permitting the 
development of. pockets of prosperity all along the river 
course. 

The acreage under cash crops which can be sanctioned in 
the light of the quantity of water allocated and the avail
ability of suitable land in the area, should be distributed 
equitably amongst the farmers in the area. ·whenever the 
demand for blocks, especially cash crop blocks, on a distri
butary exceeds the total area to be sanctioned on that 
distributary, sanctions. should be given by a slab system. If. 
for example, 800 applicants have applied for 1,500 acres of 
cane and only 1,000 acres can be sanctioned, one-half acre 

· should be given to each of the 800 applicants in the first slab. 
then another one-half acre each to all those who have asked 
for one acre or more, and so on, until, the limit of 1,000 acres 
is reached. 

If such dispersal of irrigation facilities is not deliberately 
and properly planned in advance and the plan adhered to, 
lopsided development, such as the one witnessed on the 
existing canals, will result on the new irrigation works also. 
For example, even though the Pravara canals were designed 
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to cover a culturable area of I ,57,000 acres, the area actually 
irrigated covers only 60,000 acres and that too only in the 
upper reaches of the canals. Similarly the Nira Left Bank 
Canal covers a culturable area of 1,43,000 acres while assured 
irrigation is mainly spread over i3,000 acres in the upper 
reaches of the canal, leaving the remaining area at the tail 
end with comparatively little benefit of irrigation. On the 
Nira Right Bank Canal assured irrigation Is spread over 
2,13,000 acres, leaving the tail end with 1,06,000 acres, practi
cally without any irrigation. The Commission considers that 
such lopsided development should not take place, not only 
on individual canal systems but also along the entire river 
basin. Table No. H shows the large differences between the 
various talukas in respect of irrigation facpities generally; 
and also separately in respect of irrigatio~ from surface 
sources. 

The above recommendation regarding dispersal of irriga
tion benefits over the widest possible area of each river basin, 
however, requires· to be modified in the case of sugarcane 
supply zones of established sugar factories. Sugar factories 
give the best and a comparatively steady return on sugar
cane and are thus an important factor in the stabilisation 
of irrigated agriculture in Maharashtra. Sugar factories need 
to get their supply ot cane from within a reasonable distance 
so as to make their working economic. 

In some places cane supply.·'zones of neighbouring sugar 
factories are interspersed. They sho~ld be rationalised to the • 
extent possible. The minimum cane area required within the 
supply zone of each sugar factory (rationalised where 
necessary) should be carefully worked out and the deficiency, 
if any, be made up immediately. This can be effected by 
redistribution, lining of canals or by other measures such 
as introduction of the lift-cum-flow system of irrigation. The . 
making up of deficiency would be subject to there being 
room within the 'X' limits of the several catchments in the 
zone concerned for allowing additional cane area. Distribu
tion of this additional cane area should be made according 
to the slab system recommended by us. Revision of 'X' 
limits \\'ithin the supply zones of sugar factories should be 
so timed as to make a\·ailable additional 'X' limit area, if 
any, at the time of sanctioning additional cane area therein. 

Conversion of a portion of the sugarcane area dependent 
on wells and situated within the supply zone of a sugar 
factory into that on canals (or under the lift-cum-flow system 
when that system is introduced) should also be given priority 
consideration while allotting additional cane area in the 
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supply zone concerned, for the reason that sugar factories 
depen~i~g for a large propo_rtion of their. ca~e supply from 
areas u:Igated by wells are m a comparatively disadvantage
ous position. 

While working out the minimum cane area required within 
the supply zone of a sugar factory only its existing crushin(T 
capaci~y and sanctioned expansion, if any, for which hr~ 
commitments have already been made, should be ::aken into 
account. Merely projected or licensed expan~ion, not accom
panied by actual investment of capital or the makinO' of an 
irrevocable commitment regarding purchase of ma~hincry, 
etc., should not be taken into consideration. 

Sanctioning additional cane areas in the manner described 
above would only be at corresponding expense of the princi
ple of wide dispersal of irrigation benefits. Hence, in the 
future, proposals regarding location of new sugar factories 
or regarding expansion of existing factories should be very 
carefully scrutimsed with a view to ·limiting to the minimum 
such infringement of the policy of wide di~persal of irriga
tion benefits. 

As a corollary of the principle of wide dispersal of irriga
tion benefits, both areawise and personwise, we have recom
mended that individual blocks of perennial crops should be 
reduced in size to the extent necessary to accommodate frc~h 
applicants. However, we feel that there should be a minimum 
limit below which the area under perennial crops allowed to 
an individual should not go. We suggest that this minimum 
limit should be two acres. The provisions of the Land Ceil
ings Act prescribe the maximum area of six acres under 
perennial irrigation for one individual. If a .Person holding 
more than this maximum of perennially irngated area has 
to surrender a part of his non-irrigated holding by virtue <?£ 
the ceiling laid down in the Act and subsequently gets Ius 
area under perennial irrigation reduced to two acres, he 
would have a just cause for grievance. We feel that Govern· 
ment should consider the implications of this recommenda
tion and amend the Act, if necessary, to avoid unintended 
hardship. 

2.6. General policy regarding use of other water resources 
for irrigation 

2.6.1. The dispersal of irrigation facilities under oth<;r 
sources of irrigation, namely, underground water supply, IS 

comparatively an easy problem and should not present any 
difficulty. Barring the physical limitations indicating scanty 
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or practically no underground supply, wells can be located 
throughout the State to effect suitable distribution. This 
source of irrigation is, as has already been pointed out, im
portant since the. i~rigation schemes for utilising the surface 
flow can hardly rrngate about 26 per cent. of the cultivated 
area of the State. 

2.6.2. So far we have considered the utilisation of the two 
water sources separately. It is, however, possible to increase 
the utility of each of these sources by combining them. 
Experience on the old canals indicates that underground 
water resources get considerably increased in the command 
areas of canals. In the Pravara Canal system, about 10,000 
acres of cane is grown on wells in the canal c:ommand, 
against the perennial irrigation of about 12·~000 acres under 
flow from the canals. Similarly, on the Nira L~ft Bank Canal, 
wells irrigate about 4,500 acres of cane when the total peren
nial irrigation under canal flow is about· 7,000 acres only. 
This indicates that the underground water source gets comi
derably enriched in the commands of canals. Experience on 
these canals further points out that, this underground source 
frequently proves inadequate in the summer months, 
endangering the entire crop irrigated by wells. Compara
tively a small quantity of supplementary water from surface 
storage is enough to stabilise this area under wells. The sur
face flow from canals can thus be suitably combined with 
sub-soil water in the comma:bd areas to bring larger areas 
under assured irrigation. Similarly, water flowing through 
the nalas and drains in the canal command can also be 
suitably combined with canal water for increasing the area 
under assured irrigation. . 

2.6.3. Experience has shown that the underground water 
table is considerably enriched in areas where percolation 
tanks, contour bunding, nala bunding, etc., have been done. 
The scope for a well programme is considerably increased 
by such works apart from their utility by themselves. 

2.6.4. Another way of augmenting the water supply for 
irrigation is the use of sewage from towns. Sewage from 
Poona City is being used for irrigation in this manner. It is 
recommended that the possibilities of combi11ing sewage and 
canal water for irrigation should be explored and provided 
for in the irrigation projects, wherever canals run near cities 
and towns with a sewage system. Even if the towns in ques. 
tion do not have such a system at the time of construction 
of an irrigation work, future possibilities in this respect 
should be borne in mind and canals should be so designed 
that an adjustment later on, for taking advantage of the 
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sewerage, can be made without ~ifficulty. 

2.7. Formulation of Master Plan 

The inadequate water resources of the State make it all the 
more imperative that the programme of their exploitation 
follows a well prepared Master Plan. The Master Pbn must 
be comprehensive and sub-divided for each river basin. It 
should take into consideration not only the surface re&ources 
but also the underground water resources (as increased after 
the introduction of irrigation). Both these sources should be 
considered separately and also in combination with each 
other. The Master Plan should provide not only for the 
requirements of irrigation but for domestic and industrial 
requirements as well, and for power generation. The pos~i
bility of increasing the command by lifting water from 
rivers fed from storages, even up to a head of 100 feet, shoulLl 
not be overlooked. Master Plans for each river basin should 
be publicised in the draft stage and explained to the poten
tial beneficiaries and others. They should be finalised only 
after the suggestions received from the benefici:~ries and 
others are carefully considered and, where suitable, 
incorporated. 

The Commission recommends that the following steps 
should be taken while preparing Master Plans for the 
different basins :-

(a) In a valley all possible sites for storages and possible 
canal alignments should be marked out. 

(b) Water should be apportioned to all such possible 
commands in the valley, from the source to the border of 
the State, in an equitable manner. While doing so the 
claim of an area which is a part of an administrative unit 
(say taluka or district) should not be denied merely on 
the ground that elsewhere in the administrative unit 
concerned, there has been sufficient development of irriga
tion already. While making the apportionment scarcity areas 
should be given weightage .• 

(c) Intensity at any point of distribution in a basin may 
be allowed to be increased above the normal, only if there 
is no other area lower down in that basin which can use 
the available water. 

(d) Full lining should be resorted to particularly in 
respect of those sections of the canals where transit losses 
are likely to be heavy. Transit losses for unlined canals 
are normally assumed at 8 cusecs per million sq. feet area 

. of canal section up to full supply depth. For lined canals 
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transit losses are seen to vary from 0.5 to 1.5 cuscc perlVISft. 
of area. Assuming an average loss of 1 cusec per MSft. 
the saving in transit losses on account of lining of canals 
will he about 7 cusecs per MSft. of area. If these 7 cusecc:; 
are continuously available for the whole year, the total 
annual saving would be a little over 220 MCft .. Canals, how
ever, do not run continuously at the maximum capacity. 
The average annual discharge is about 50 to 60 per cent. of 
the maximum, and the canal section below the water level 
for such discharge is about 80 per cent. of that for the 
maximum discharge. The annual saving expected by 
lining of one million sq. ft. area will, therefore, be approxi
mately 1 i 5 MCft .. The cost of lining one ~Sft. area of th~ 
canal would, at the rate of Rs. 100 per 100 s.ft., be Rs. 10 
lakhs, i.e., the cost per MCft. of water sa,ved would be 
Rs. 5,700. 

If the old canals are lined, additional water will immediate
ly become available at distributary head at a cost of Rs. 5,700 
per MCft. while the cost of additional water through fresh 
storages would be about Rs. 7,550 (the sum-at-charge). Lin
ing of old canals is, therefore, clearly profitable. In the case 
of new canals capital cost on lining, ·viz., Rs. 5, 700 should 
be compared with the capital cost of fresh storages, viz., 
Rs. 6,000 per MCft.; it will be seen that lining of new canals 
is also economical. 1 .• 

Apart from these factors, lining of canals will make about 
25 per cent. more water available at the distributary head, 
which otherwise would be lost during transit in the .canals. 
This is a very important factor for consideration, especially 
when there is shortage of water resources in certain river 
basins. Lining of canals becomes justifiable on this count 
alone in areas of water shortage. The increase in the irri
gahle area due to lining of canals can be modestly placed at 
about 15 lakh acres. Lining of canals would also consider
ably reduce the proportion of damaged land. It might be 
possible in many cases to undertake such lining on old canal 
systems along with the construction of additional storages 
in the particular irrigation system in pursuance of the policy 
of optimum utilisation of water resources in each valley. 
The additional storage would anyhow need additional canal 
capacity and if the opportunity is availed of for lining the 
canal a part, at any rate, of the larger capacity needed 

· for the larger storage would be available as a result of lining, 
and only the balance will have to be secured by widening 
the section. 

The effect of lining would be that seepage from the canal 
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will be reduced very considerably and this may affect sup
plies in a number of wells in the command. Till such time 
that the lift-cum-flow system is introduced on canals aud 
all irrigators are brought on par with• each other, the savinO' 
effected through lining (or any additional storage mad~ 
available} may in' the hrst instance be allowed to irrigators 
on wells whose supplies are adversely affected by lining. 

Lining of canals would also remove the common objection, 
namely transit losses, raised against leading storage water 
to a considerable distance from the pick-up-weit. Lining of 
canals would thus help subserve the dispersal of irrigation 
benefits as well. 

(e) In stretches along the river valley where canals are not 
feasible, lifts for using a portion of the river-flow includ
ing stored water should be allowed up to practicable limits. 
Stretches between the reservoir and the pick-up weir as well 
as areas adjacent to but beyond the practicable limits of 
flow irrigation should also be allowed to lift storage water 
for irrigation. Similarly areas upstream of the storage lakes 
should also be allowed certain quantities for lift irrigation. 
Even the areas on the upstream of canals up to 50 ft. head 
of lift should be apportioned certain water for lift 
irrigation. 

We have made these recommendations in pursuance of 
the general policy of ' dispersal of benefits '. There is no 
justification, we feel, for denying wholly to these areas 
within the irrigation system or in close proximity to irriga
tion commands, the benefit of such irrigation as they can 
avail themselves of. 

While giving the above concessions in order to achieve 
dispersal of irrigation, care will have to be taken not to 
adversely affect the existing irrigation unduly. 

On non-notified rivers permission should be given for 
lifting water for irrigating both food crops and cash crops 
on payment of royalty charges. 

(£} Major storage schemes can cover only a narrow strip 
of land on both the banks of the main river and its 
tributaries. The areas outside this zone should, therefore, 
be covered by medium and minor storage schemes 
wherever it is physically possible to do so. 

(g) With 26 per cent. of the ultimate· cultivated area under 
irrigation and an overall intensity of irrigation of 66 per 
cent., the area of the culturable commands of all maJor, 
medium and minor schemes will cover about 40 per cent. 
of the ultimate cultivated area. The remaining 60 per cent. 
of the area will ultimately be left uncovered by flow 
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~rr~gat~on .works.. This area must, therefore, get whateyer 
ungatwn Is possible from wells. \Yorks such as ·percolauon 
tanks, uala plugging, etc., which benefit wells, should be 
located in this large area. 

2.8. Programming for full development of irrigation resources 

2.8.1. It will be seen from paragraph 2.1.3 that the total 
area in the State which can be brought under irrigation from 
surface sources, excluding that in the Konkan districts, would 
be about 96 lakh acres. The Master Plan for the Konkan 
districts has not yet been completed. If about 4 lakh .acres 
can be brought under irrigation in the Konkan, the total area 
under irrigation from surface sources would be about 100 lakh 
acres, including the area to be irrigated by· lift within the 
culturable command. This is an estimate based on investi
gations carried out for harnessing 7 5 per cent. dependable 
flows, whereas we have recommended that 50 per cent. depen
dable flows should be made use of. However, short of carry
ino- out a fresh series of investigations, it is not possible to 
in~icate precisely the increase in the total potential on account 
of this change. As a rough estimate the increase may be 
put down at about 15 lakh acres. Another 15 lakh acres 
would be added due to less wastage of water on account of 
lining of canals. , , 

The total area of the State, \'lhich is available for cultivation, 
is 525 lakh acres. Excluding the area which must remain 
without a crop as current fallow, the ultimate cultivated area 
would be of the order of 500 lakh acres. The. area irrigated 
from surface sources would, therefore, be about 26 per cent. 
of the cultivable area. 

2.8.2. The area irrigated from surface sources which was 
2.1 per cent. in 1950, will increase to about 5.4 per cent. when 
all the schemes started in the First and Second Five Year 
Plans arc implemented and to 8 per cent. when the schemes 
in the Third Five Year Plan have been implemented. It is 
expected that all the schemes started in the first two Plans 
will he completed by 1965, which means that we will have 

~' added every year during the period from 1951 to 1965 about 
_0.2.per cent. of the cultivated area to the area under irrigati.on. 
If we have to proceed at this rate of progress we will be takmg 
about 88 years after 1965 to achieve full exploitation of the 
surface water resources. We consider that it is both impe
r:Hi\·c and practicable to achieve the stage of f~ll exp~oitation 
of the resources by 1980, i.e., at the end of the sixth Five Year 
Plan period, instead of by 2053 A.D. 
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It may be pointed out that in respect of irrigation 
development India as a whole has progressed much faster than 
Maharashtra during the first three Five Year Plan periods. 
In 1951, the irrigated area in India was'17 per cent. of the net 
sown area while the percentage will have increased to 30 when 
the schemes of the first two Plans are executed. If this 
happens by 1965, as is assumed in the case of Maharashtra, 
the rate of progress will be 0.87 per cent. per annum. It may 
be seen from Table No. 28 that the rate· of increase in 
irrigation, when all the schemes taken up till the end of 1960-
61 are completed, is the lowest for Maharashtra amongst all 
the major States in India. 

2.8.3. The total utilisable surface water resources of 7 5 per 
cent. dependability have been assessed, on the basis of the 
surveys already made, at about 2,000 TMCft. We have 
suggested utilising supplies of a lower dependability up to 
50 per cent. in certain basins. This may add to the annual 
utilisable supply about 300 TMCft. Out of this total of 2,300 
TMCft. about 300 TMCft. may primarily be used for power 
generation. The total utilisable supply for flow irrigation 
would, therefore, be about 2,000 TMCft. Out of this quantity 
about 160 TMCft. have been harnessed for flow irrigation 
purposes prior to 1951. The quantity to be harnessed between 
1951 and 1980 (which is the target year we are proposing for 
the full utilisation of the water resources) would be 1.840 
TMCft. 

The present capital cost of storages is about Rs. 6,000 per 
MCft. equivalent to about Rs. 4,700 per MCft. of annual 
utilisation, taking annual utilisation as equivalent to 1.28 times 
the live storage. As cheaper schemes get completed costlier 
schemes would have to be undertaken. Assuming that the 
average cost of all future schemes together would be 15 per 
cent. higher than the present capital cost, the capital cost 
per MCft. of annual utilisation would work out to about 
Rs. 5,400 and for 1,840 TMCft. of annual utilisation the total 
capital cost would be Rs. 994 crores or roughly Rs. 1,000 crores. 
About Rs. 50 crores have already been spent between 1951 
and 1960 on irrigation schemes. Deducting this outlay already 
made, the outlay between 1961 and 1980 would have to be 
of the order of Rs. 950 crores. All the canals are to be lined 
as recommended by us. Lining will save about 15 per cent. 
of the water flowing through canals, viz., 2,000 TMCft. The 
saving will, therefore, be about 300 TMCft. At Rs. 6,000 per 
MCft. the additional outlay required for lining would be 
about Rs. 180 crores. Thus the total outlay required would 
be Rs. 1, 130 crores. 
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It is hardly necessary for us to add that by the very nature 
of things these cost calculations are extremely rough. The 
data available about water resources are only approximate, the 
assumptions regarding costs of irrigation per MCft. of water 
stored are based merely on generalised experience without 
reference to estimated costs of particular schemes ; over the 
several years over which the programme w~mld be spread out 
costs are liable to vary considerably for obvious reasons. We 
have attempted these cost calculations at all, only to give an 
idea of the order of size of financial outlay involved. 

2.8.-l. The programme of exploiting surface resources 
should not be considered independently of schemes intended 
to conserve and utilise underground water resources. 
Amongst these the main schemes are const"ruction of weils, 
contour hunding and terracing. · . 

The total culturable command of irrigation ,\rorks irrigating 
130 lakh acres would be about 200 lakh acres. It is expected 
that out of the 130 lakh acres about 15 lakh acres would be 
irrigated from wells getting their water supply mainly from 
seepage from canals and irrigated fields. The new wells 
whiCh will have to be dug for irrigatin~ these 15 lakh acres 
would not cost more than about Rs. 1,000 per acre irrigated. 
Thus this cost has already been included in the estimate of 
Rs. 1,130 crores made above. 

It is difficult to estimate th_e .• in~ensity of well irrig~tion in 
the area of 325 lakh acres "whKh would be outstde the 
culturable commands of irrigation projects. Their present 
intensity is perhaps about 3 per cent. Map 8 will show that 
the intensity of well irrigation varies widely from area to area. 
It indicates, on comparison with Map 3 showing isohyets, that 
the intensity of wells 'does 'not depend on the total pre
cipitation, which largely deter'iiiiiies the magnitude of under
ground supplies. The existing intensity seems to have been 
determined more by the need of well irrigation to ensure 
the success of crops in the precarious rainfall areas and also 
by the opportunities for growing cash crops. The intensity 
achieved even at present in some talukas is as high as 10 per 
cent. It might be reasonable to assume that the State can 
ultimately achieve an overall intensity of 10 per cent. in 
respect of well irrigation and of 7 per cent. by 1980. The 
total area under well irrigation outside the culturahle 
commands would, therefore, be about 23 lakh acres. In this 
area, perhaps about 8 lakh acres are already under well 
irrigation. For bringing the remaining 15 lakh acres under 
well irrigation, ahout five lakh wells would be required and 
at the rate of Rs. 3,000 per well, the total cost would be 
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Rs. 150 crores. The entire cost of the well scheme need not, 
however, be provided in the State Plan since most of the 
amount is expected to come from the land mortgage banks. 
The State Plan has to provide for subsidy and the difference 
between the normal and concessional rates of interest. This 
is not expected to go beyond Rs. 50 crores. 

In the 325 lakh. acres of culturable area outside the canal 
commands, about 43 lakh acres lie in the heavy rainfall zone 
of the Konkan. This area would not be suitable for contour 
bunding. About 22 lakh acres of area has already been bund
ed in the State. The total area yet to be bunded in the State 
would thus be about 260 lakh acres and at the rate of Rs. 50 
per acre the total cost would be Rs. 130 crores. It is expected 
that about five lakh acres can be terraced at a cost of Rs. 500 
per acre. The total coc;t on this item would be Rs. 25 crores. 

There are other items like repairs to ex-Malguzari tanks. 
repairs to old wells, drainage schemes in the canal com
mands, percolation tanks, nala bunding, etc., which have to 
be provided for in the overall plan of development of irriga
tion resources. Though it is difficult to estimate the costs 
involved in these items, for want of a detailed survey, the 
outlay required is not expected to go beyond Rs. 60 crores. 

2.8.5. The total cost of schemes for conservation and utilisa
tion of water resources during the period from 1961 to 1980 
would, therefore, be as under:-

Rs. in crores 

1. Flow irrigation works including wells in the culturable 1,130 
commands. 

2. \Vells outside command areas 50 

3. Contour bunding 130 

4. Terracing . • 25 

5. Other items 60 

Total 1,395 or 
say Rs. 1,400 

crores. 

Out of the total of Rs. 1,400 crores about Rs. 100 crores 
would be loans for contour bunding. 

PLAN 2.8.6. In our opinion it is absolutely necessary to complete 
PROVISIONs the work of fully exploiting the irrigation potential of the 

State, by 1980. As stated earlier irrigation is the sine qua non 
of the economic development of Maharashtra and it is, there
fore, necessary to complete the programme of irrigation 
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development by 1980, by according to it the highl!st possible 
priority. We have noted that the provision for all the works 
mentioned above in the Third Five Year Plan is only Rs. 105 
crores which, while it is a substantial advance on the outlays 
prm·idcd so far, is wholly inadequate in relation to the 
enormous leeway we ha'\'e to make up. All efforts should, 
therefore, be made to increase this Plan provision to the 
maximum extent possible. The Plan provisions in each of 
the three Five Year Plan periods between 1965 and 1980 would 
have to be of the order of Rs. 300 to 500 crores, if the 
irriga-tion development programme outlined by us is to be 
complcrcd by l9SO. 



CHAPTER THREE 

Financial Aspects of Irrigation 

3.1. Financial scrutiny of irrigation projects . 

3.1.1. In the pre-British period no large-sized irrigation HI.aro:atCAI. 
works were constructed in Maharashtra. However, a fair 
number of small irrigation works, e.g., small village tanks and 
weirs on perennial streams, were constructed by landlords such 
as Malguzars and Khots and some.times by the farmers them· 
selves acting jointly. The need for irrigation, the availability 
of capital resources and labour and of knowledge of the 
techmque of construction largely governed the decision ot 
the landlord or the villagers, as the case may be, in regard 
to the feasibility of undertaking such an irrigation work. 
The benefit from the work to the landlord was hls increased 
share in the produce and sometimes his ability to attract 
settlers to culuvate the land. · 

The modern history of irrigation projects begins with the 
advent of the British. Previous to J 854, however, public works 
of all description were carried on by the engineer department 
of the Army under the superintendence of a Military Board 
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in each of the three Presidencies. All expenditure incurred 
under this system was treated as ordinary expenditure and 
charged against the revenue of the year. In 185+, the Military 
Boards were abolished and Public Works Departments created 
in their stead. Also, the policy of undertaking construction 
and extension of works of public utility with money raisr.d 
on loan was adopted. With the adoption of this policy it 
became necessary to evolve criteria for deciding whether a 
work should be constructed with borrowed money or not. 
The first full consideration of this problem was made by a 
Select Committee of the House of Commons appointed in 
1879. The basic recommendation of this committee was that 
"the construction of new works from borrowed money for 
the future be limited to those schemes alone which, upon 
the ~esponsibili~y ~f the Govern?Ient are estimated. to be 
productive, by y1eldmg an annual mcome equal to the Interest · 
on the capital expended on their construction, including in 
such capital, interest during construction". A couple of years 
before this committee reported, the Government of India had 
instituted, on the recommendation of the Famine Commission, 
a Famine Insurance Fund which would be utilised, among 
other objects, for construction of works likely to avert famine 
and obviate famine expenditure. The position as regards the 
classification and financing of irrigation works at the beginning 
of the 20th century is described in the following extract from 
the report of the Indian Irrigation Commission, 1901-03:-

"Irrigation works may be primarily divided into two great 
classes: those which have been constructed wholly or 
mainly from loan funds; and those of which the cost has 
been charged against general revenue, in the same way as 

·the cost of a trunk road or civil building. The former are 
now called 'productive' and the latter 'minor' works. An 
intermediate class called 'protective' was, however, formed. 
sometime after the establishment of the Famine Fund. It 
had been decided that a portion of the amount credited 
annually to that fund should, when not required for 
purposes of famine relief, be devoted · to the construction 
of famine protective railways and irrigation works, the 
balance being applied to the reduction or avoidance of debt. 
As the Famine Fund is formed out of current taxation, the 
cost of protective works is really met, like that of minor 
works, from general re\·enues ; but there is this diff~rence, 
that the cost of protective works is met fr~m a g:ant which 
has been earmarked for purposes of famme rchef, protec
!:ion, or insurance; and if these works were not constructed, 
the money would be applied to the reduction or avoidance 
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of debt, or, in other words, be held in reserve for meeting 
the cost of future famines. An irrigation work is classed 
as 'productive' and sanctioned against loan funds, when it 
has been shown to the satisfaction of the Secretary of State 
that it is likely to fulfil the conditions of productive public 
work, that is, to yield a net revenue, ten years after 
completion, sufficient to cover interest charges on the sum
at-charge at that date. By the 'sum-at-charge' is meant the 
total direct and indirect capital cost plus the excess, if any, 
of interest charges to date over net revenue". 
An aspect, other than source of finance and the application 

of the productivity test, in relation to which protective works 
differed from productive works, was the management of 
the works in relation to distribution of water for growing 
crops. The difference made was by reference to the _protective 
intent of the work. Because of this intent, tbe area under 
sugarcane and other high class crops or perennials was 
restricted in the beginning of the year c;o that the demand 
for water for dry food crops may fully be met if the rainfall 
proved deficient later in any year. As a result of this bias in 
administration, the area under high class crops, under normal 
rainfall, was much less than it would otherwise have been. 
The Irrigation Commission w'as disr.osed to doubt whether 
this system of administration had any real advantage even 
from a protective point of vifw. The Commission noted: 
"The mere extension of the area under food crops in a year 
of famine is, in the Deccan, no longer a matter of the first 
importance as it was in 1877-78. There is no longer any 
difficulty in getting foodgrains into the provinces in the year 
of drought. What is really wanted is remunerative agricul
tural employment for the people; and as long as this can be 
found for them by means of irrigation works, it is a matter 
of little importance whether they are employed in the 
cultivation of food crops or of such a crop as cotton or sugar
cane." (Part II, para. 164). The Irrigation Commi~sion also 
suggested the abolition of the distinction regarding source 
of finance as between productive and protective works. They 
held that in case the construction of a protective work was 
well justifiable on other accounts, it should not have to wait 
for obtaining allocation from the Famine Fund and recom
mended that all major works should be financed from lo~n 
funds. When in 1928, the States were empowered to raise 
loans with the consent of the Government of India, for the 
execution of irrigation works, the distinction between pro
ductive and protective works in the source of capital came to 
an end. However, the policy of administration .~ontinued to 
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be ~olo~red by the ~istin~tion between productive and pro
tectiVe mtent. It was m th1s context that the Bombay Irnaa. 
tion Enquiry Committee of 1938 recorded the view that t~1e 
?est protection a canal can give is. afforded when the supply 
1s used from year to year, to obtam crops of the maximum 
value and advocated redistribution of canal facilities to secure 
this important advantage. 

3.1.2. The current Bombay P. W. D. Manual also pres
cribes the 'productivity test'. However, the wording in the 
Manual regaraing the calculation of the ' sum-at-charge ' 
subsequent to the expiry of the ten year period is somewhat 
ambiguous. As a result of this ambiguity, the accounts of 
irrigation works are examined and the productivity test 
applied by the Accountant General on the basis of the sum
at-charge which includes the arrears of interest up- to the 
end of the year, previous to the one for which the accounts 
are prepared, instead of including only those up to the end 
of the tenth year. Interest is calculated every year according 
to the rates prescribed for the purpose by Government from 
time to time. The rates prescribed for determining 
productivity are somewhat different from those prescribed for 
calculatin~ interest charges. The rates for determining 
productivity have been varied from time to time. Until 
1937, the rates prescribed by the Government of India were 
also adopted by the Bombay Government. After that date 
the rates prescribed by the Bombay Government were 
slightly different from the rates. prescribed by the Govern
ment of India. The productivity rates prescribed from time 
to time have been as below:-

Government Bombay 
Period during which work was of India Government 

sanctioned rates rates 
(I) (2) (3) 

(i) Before 1919 4% 4% 

(ii) Between 1919 and 1921 5% 5% 

(iii) Between 1921 and 193 7 6% 6or 
10 

(iv) Between 1937 and 1949 6% 4% 

(v) Between 1949 and 1954 3-75% 40' /0 

(vi) Between 1954 and 1955 4·5% 40' ,o 

(vii) Between 1955 and 1960 4•5% 4·5% 

(viii) After 1960 5% 50/ ,o 
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The rates of interest in force at present are as below:-

For capital outlay incurred during 
period 

(I) 

(i) Up to the end of 1916-17 

(ii) Between 1917-18 and 1936-37 

(iii) Between 1937-38 and 1960-61 

(iv) Since 1961-62 .. 

Interest rate 
per cent. 

per annum 

(2) 

3'3252 

4'9 

4'5 

4'75 

The present practice is to test the financia1 soundness of a 
project according --ro--ti1e maxim.iun limifS'Otcapi-tal Ollifay 
per acre

1 
(cilled yardsticks or norms) fixedlrom time-fotiine, 

!leparate y or (a) major and medium schemes and (b) minor 
!lchemes. These limits are fixed per a,cre_@_ the irrigab1e 
command, on an .1d hoc basis, after taking into considera
tion current average capita!cost. Any project, the cost per 
acre of which is beyond these limits is considered 'non
feasible ' and rejected, unless the high cost is justified on 
o~ground~ such as a local 11eed, etc:lliese !ii:nits-may 
arnr1fe-raise<I from timeto-ilme, (i) generally, if the costs of 
materials and labour show tt.·'substantial and general rise or 
(ii) for specific areas, if the average cost per acre in that area 
is noticed to have gone up. / 

3.2. Financial position of existing irrigation schemes 

3.2.i. For the sake of clarity we may at the outset define 
some of the terms used in the followmg discussion of the 
financial position of existing irrigation works. 

(I) The sum-at-charge for a project is the total sum of 
. (i) the capital expenditure incurred on the project plus 
(ii) the net losses incurred during such period as may be 
prescribed as the expected period required for full develop
ment of irrigation after the commencement of irrigation. 
Thus the 'sum-at-charge' for a project would be a fixed 
sum after the period of development is over, except for 
additions made to it on account of capital expenditttre 
incurred for 'improvements and extensions'. For working 
out the net loss in a year during the period of develop
ment, interest is calculated on the intermediate sum-at
charge up to the end of the previous year. Once the final 

DEFINITION3 
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sum-at-charge at the end of the development period get~ 
fixed the annual pro forma accounts are to be made up by 
calculating only simple interest, the losses and gains being 
automatically debited and credited,. respectively, to the 
general revenues. 

(2) Recurring expenses during a year are the total sum of 
(i) charges for. maintenance and repairs and (ii) the cost of 
the establishment entertained for the management of 
irrigation. 

(3) Interest charges are calculated on the ' sum-at-charge' 
at the rates of interest prescribed from time to time. These 
rates are related to the average borrowint; rate for long 
term Government loans. 

(4) Annual cost would be the total of 'recurring 
expenses' and 'interest charges'. 

(5) Annual income from a project is the total sum of 
charges levied for water supplied for Irrigation, domestic 
supply, industrial supply, etc., and for all other supplies 
and services rendered, for which capital costs have r.ot 
been allocated. The charges may not necessarily be 
recovered during the year. · 
3.2.2. For purposes of maintaining :tccounts of expendi-

ture and receipts irrigation works are classified into 'capital 
works' and 'non-capital works'. Capital works are further 
sub-divided into 'commercial works' and 'non-commercial 
works'. Separate capital and revenue accounts are kept on a 
quasi-commercial basis only for 'capital-commercial works' 
It is in respect of these works alone that an analysis of their 
existing financial position can be made. 

Figures regarding expenditure and receipts in respect of 
each capital-commercial work are compiled by the 
Accountant General on the basis of returns sent to him by 
the Divisional Executive Engineers concerned. The returns 
are scrutinised by the Accountant General and the dat:t 
compiled in the prescribed form, which arf.' presented to the 
State Government as the 'Annual Finance Schedule of 
Irrigation Works'. In spite of the errors in reporting and 
compilation which seem to creep into this return due to lack 
of care, this is the best source of information in this respect. 
Hence data for making an analysis of the existing financial 
position of irrigation works were extracted from the Annual 
Finance Schedules of Irrigation Works prepared by the 
Accountant General, Maharashtra. 

The. latest year for which the Schedule has been presented 
to the State Government is 1959-60. Data in respect of 
individual 'capital-commercial works' in the Vidarbha and 
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Marathwada areas are not available in the Schedules pre· 
sented by the Accountant General, Maharashtra, for the 
continuous period of three years (1957-58 to 1959-60) for 
which the present analysis is made. Out of the total area of 
5.1 lakh acres irrigated by Government canals, 4.1 lakh acres 
or 80 per cent. are in Western Maharashtra. The twenty
four schemes in respect of which we have carried out the 
financial analysis cover 3.25 lakh acres or 80 per cent. of the 
area under Government canals in Western Maharashtra. 
The conclusions drawn from the analysis of these twenty
four schemes may, by and large, be considered as applicable 
to Government irrigation works in the entire State. 

The position regarding receipts and expenditure on the 
twenty-four schemes was studied for a perio.d of three years 
from 1957-58 to 1959-60. The schemes hav<: been groupetl 
into three broad categories, viz., (i) large storage ·schemes, 
i.e., those with a live storage exceeding 500 MCft., (ii) small 
storage schemes with a live storage_ of less than 500 MCft. 
and (iii) diversion or weir schemes which have no storage. 
The results are shown in Table No. 33. All these schemes 
are in existence since before the Second World War and 
could be taken as those on which such development of 
irrigation as was possible with the present policy, has already 
taken place. ~ 

The total receipts shown in Table No. 33 are actual 
receipts (and not charges asseSsed). for (i) water rates, (ii) sale.: 
of water and (iii) other receipts. The expenditure on (i) main
tenance and repairs, (ii) establishment charges and (iii) other 
expenditure is shown separately. Expenditure on 'extensions 
and improvements ' has been excluded from ' other expendi
ture ' shown in this Table. Capital outlay on each of the 
schemes up to the end of 1950-51 is also shown in the Table. 
The live storage in MCft. of each of the schemes is shown in 
respect of the storage schemes. Table No. 34 summarises the 
position in respect of the twenty-four schemes. 1he 
summary Table shows that there was a profit only on large 
storage schemes. It may be pertinent to point out that the 
capital cost of these large storage schemes was about 
Rs. 976 lakhs, i.e., about Rs. 1,797 per MCft. of live storage, 
whereas at the present rates of construction the capital cost 
would be about Rs. 6,000 per MCft. The smaller storage 
schemes show a loss even at their own level of capital cost, 
mainly because of low receipts due primarily to a crop 
pattern with a low proportion of cash crops. Weir schemes 
show a loss of about 26. per cent on the total expenditure. 

Profit and loss on non-commercial schemes could not be 
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worked out in the absence of data regarding their capital 
cost, which are not maintained. 

For a comparison of the capital cost of storage schemes 
constructed before the Second \Vorld War with that of 
schemes being constructed now, it is necessary to see Table 
No. 32. It shows the estimated capital outlay. the Jive 
storage and the cost per MCft. of live storage on works 
which have been taken up after 1950-51. The average 
capital cost per MCft. of major and medium storage schemes 
works out to Rs. 5,937 or roughly Rs. 6,000. It will be seen 
from Table No. 35 that the sum-at-charge corresponding to 
this cost would be Rs. 7,550 per MCft. 

The receipts shown in Table No. 33 are the average 
receipts for the years 1957-58 to 1959-60. Government has 
revised the rates of water charges and irrigation cess with 
effect from February 1961. The revised rates are as below:-

[In Rs. per acre] 

Name of crop Water Irrigation Total 
rate cess 

(I) (2) (3) (4) 

(i) Sugarcane (annual) 160 30 190 
(ii) Other perennials (annual) 100 15 115 

(iii) Kharif seasonals 6 3 9 
(iv) Rabi seasonals .. 9 3 12 
(v) Hot weather crops 18 3 21 

Table No. 31 shows the average percentages of areas under 
different crops irrigated during the years 1955-56 to 195i-5S 
under the twenty-four schemes, in respect of which the 
financial position has been studied in Table No. 33. The 
expected annual receipts for the three groups of schemes at 
the rates in force since February 1961 and for the crop 
pattern shown in Table No. 31 would be as below:-

Expected Expected 
receipts receipts 

(lakh Rs.) per MCft. 
(Rs.) 

'. Large storage schemes •• 150"71 277 
2. Small storage schemes •• o·ss 67 
3. \Veir schemes 4"24 

At the present rates of capital cost the annual cost per 
MCft. works out to Rs. 410. 
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3.3. Acceptance .an:d fi:xing of. -inter se priority of. 
llTlgatlon proJects 

. 3.3.1., ~s ~tated e~rlier in. paragraph ~.1.2 the 'productiv- BENmT-

1ty test 1s sull applied, albett loosely, w1th a view to judg- cosT RATio 

ing the financial soundness of a project, or in other words. 
to see whether or not its expected annual income would be 
enough to meet the annual cost. The annual income, how-
ever, in practice accrues on the basis of water rates which 
are more or less ad hoc. Thus, the productivity test is no 
more than an accounting criterion or a calculation which 
relates expected direct revenue receipts of Government at 
current rates to the estimated cost of \•.-orks. 

The principal direct effect of irrigatio11 in relation to 
production is the increase in agricultural "produce brought 
about through more intensive use of land. The extent of this 
increase in production can be estimated by finding out the 
value of produce of land with irrigation which is in excess 
of the produce of the same land without irrigation. To the 
extent that the whole of this excess can be attributed to 
irrigation, it may be said to represent direct gross benefit due 
to irrigation. By allowing for the increase in costs needed 
for increased production under irrigation it would be possible 
to estimate the net direct increase, obtained through increased 
agricultural production, attributable to irrigation. Thinking 
in terms of the community as·'a whole, it may be held worth
while to undertake any capital work the annual cost of 
which is less than the annual direct benefit accruing as a 
result of its construction, as calculated above. In those 
instances in which the organization or persons incurring risk 
and expenditure of construction of work and the beneficia
ries from such construction are identical, it is possible to 
work on the basis of the full increment of the value of direct 
productive benefit. Where, however, the expenditure, etc. 
are undertaken by a public authority and the advantage 
accrues to others, through their separate operations, the 
problem of other less comprehensive tests arises. In such_ a 
context, it becomes necessary to see what part of the ber.ehts 
accruing to separate individ~al operators could be ~ecove~ed 
by the public authority w1thout removmg the . m~e!1t1ve 
needed for continued effort on the part of the 111d1v.1dual 
operator. It is often pointed out that even conceding the 
need for Government to think in terms of the return obtain
ed hy itself, the present financial test is too narrowly con
ceived. Financial returns are obtained by Government frorn 
irrigation not only in the form of direct revenues from water 
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charges but also through increases in other receipts such as 
those from excise, income tax, sales tax, railways, etc., and 
no allowance is made for such receipta in the existing 
system. 

3.3.2. It is possible to argue that a ·Government which Is 
operating a plan of economic development should in planning 
construction of capital works be guided by the total incre
mental effects accruing to the community as a whole rather 
than by narrow calculations of financial Ieceipts, whether 
direct or indirect, obtained by itself. However, while there 
may be a: case for adopting a broad social benefits view in 
judging of· the relative merits of capital works, it still 
remains true that Governments, which have the responsi
bility of financing development expenditure .at a steadily 
increasing tempo, must also take into consideration the 
possibility of recovering for their own use a substantial pm
tion of benefits originating in the construction of capital 
works. It will be observed that these considerations play an 
important part in the recommendations made by us m 
relation to water rates, etc. 

3.4. ~ater rates 

3.4.1. The present water rates seem .to have been fixed 
on an ad hoc basis. Until 1905 the 'crop rates ' system was in 
vogue. It was then replaced by the seasonal rates system, 
i.e., the system in which all crops grown in the same season 
are charged uniform rates. An exception has been made iu· 
the case of sugarcane and other perennials on account of the 
high return they give to the irrigator. Some distinction was 
formerly made between crops grown in the same season, on 
the basis of their comparative water requirements, e.g., 'heavy 
seasonals' and 'light seasonals'. This distinction was aboli:>hed 
on the recommendation of the Bombay Irrigation Enquiry 
Committee, 1938. As a result of the recommendation of the 
Cabinet Sub-Committee, 19-H, a separate irrigation cess is 
being .charged since 195~; the cess was intended to meet the 
cost of maintenance and was to be charged over the entire 
culturable command. At present, however, the (CSS is being 
charged on lands actually irrigated in a year and thus ac~s 
as a surcharge on the water rates. \Vater rates are not um
form all over the State; those in Vidarbha and Marathwada 
are related to the systems in vogue in those areas prior to 
1956. The existing water rates in the different meas are 
shown in Table No. 40. 
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3.4-.2. Only 1.2 per cent. of the net cropped area in the 
State is at present irrigated by Government canals. Even 
after the fullest exploitation of the available irrigation 
resources the total area under irrigation from surface sources 
would not exceed about twenty-six per cent. of the ultimate 
cultivated area. Even though it is true thar a large number 
of farmers taking advantage of irrigation from Government 
irrigation works are small holders and consequently not well
to-do, and indeed under the policy of dispersal of benefits 
that we advocate the acreages of individual holdings deriving 
benefits especially of perennial irrigation would become still 
smaller~they are nevertheless better off than those small 
farmers who have either to grow only non-irrigated crops or 
to depend on and incur expenditure in relation to other 
sources of irrigation such as water lifted from wells, rivers, 
etc. It is only fair that the general tax payer' should not be 
made to pay for benefiting a small section of the population. 
Irrigation facility is a service and it is reasonahJe that it 
should be paid for by the persons who take advantage of ir 
We are, therefore, of the view that irrigation works, as a 
whole, should give an annual income which is equivalent to 
the annual cost thereof. In other words, the burden of 
providing irrigation should not fall, even in part.. on the 
general tax payer. If it is at all felt that any section of irri
gation farmers deserve to . bf! subsidised, such element of 
subsidy should not be incorporated in the water rates. 

3.4.3. The objectives of a satisfactory structure of water 
rates should be as below:-

(i) The total recoveries on account of water rate'i should 
not be less than the annual cost incurred by the State for 
providing the service. 

(ii) The water rate for a crop should be equitable, in tne 
sense that it should be related to the ability of the crop to 
bear it. · 

(iii) Water rates should be so pitched as not to leave any 
irrigation potential unutilised on account of either the 
system of charging rates or the level of particular rates. 
The upper limit to the ability of a crop tG bear the water 

rate is indicated by the entire net benefit to the irrigator on 
account of irrigation. If this benefit is wholly appropriateu 
by Government as water rate, the irrigator would not be 
worse off as compared to the farmer not using irrigation 
water. But this would leave no incentive to the farmer to 
make use of irrigation water. In order to provide such 
incentive it is necessary to appropriate as water rate only a 
portion of the net benefit. 
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The calculation of net value of additional agricultural 
production due to irrigation, which we consider as of basic 
importance, would require two types of data-those regarding 
the per acre volume of crops produced and those regarding 
per acre costs of production. Data regarding average 
production per acre for irrigated crops are available to some 
extent but those regarding the costs of production are very 
scanty and are not representative enough for calculating 
averages applicable, over wide areas. In existing circum
stances, it is thus not possible to compute the net value of 
additional agricultural production due to irrigation. How
ever, it may be taken for granted that in normal years there 
exists a relationship between gross and net income. On this 
assumption, broad calculations could be made on the basis 
of estimates of only gross values of irrigated crops. These 
calculations are subject to two limitations. In the first 
instance, the proportion of expenditure to receipts varies from 
crop ro crop and this variation would have to be taken into 
account in operating with figures of gross income. Secondly, 
calculations of values of gross income take for granted a 
certain stabilised level of future prices. If prices fall suddenly, 
a charge based in relation to the existing level of prices 
would prove highly inappropriate. \Ve, however, proceed on 
the assumption that, in view of the announcements of Gov
ernment policy, prices of agricultural products will be 
stabilised and that our calculations regarding gross and net 
increments of values will not prove substantially wrong. 

While it is not possible to make generalisations regarding 
relations between gross and net incomes in various types of 
crops it is safe to state that the ability of the more valuable 
crops to bear the water rate is more than proportionately 
larger than the ability of the less valuable crops. The case 
for this can be argued on abstract grounds. Moreover, in 
actual practice it is observed that cultivators will bear very 
heavy costs to obtain and raise water supplies from alternatt~ 
sources such as wells to grow highly valuable crops like 
sugarcane. The data regarding the costs of alternate source:; 
of water supplies in the case of these valuable crops indicate 
the upper limit of the ability of these crops to bear ":Vater 
charges. 

3.4.4. In the light of the foregoing discussion, we would 
indicate the follo'\\~ing as the factors to be taken into consi
deration in formulating water rates for individual crops:

(I) The cost of irrigation water required by rhe crop. 
(2) The level of average gross income obtained from th~ 

crop under the usual conditions of fertility, supply of 
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manure, supply of water, level of efficiency of cultivation, 
prices, etc. 
it follows from the higher ability to bear the water rate 

of the more valuable crops that the percentage of gross 
income charged as water rate should not be the same for all 
crops. This should vary as between crops, the main 
difterentiation in rates being as between the more valuable 
and the less valuable crops. Any losses that have to be borne 
on account of fixation of water rates at levels below cost of 
water for the less valuable crops would in this case be 
balanced by the higher proportionate rate that the more 
valuable crops bear. 

It will be observed that we propose to relate water rates to 
the ability of the crops to pay for the wa~er. It has been 
contended that an irrigator with a small hc;>lding would be 
less able to bear a water rate than an irrigator Wlth a large 
holding growing the same crop and that, therefore, the rate 
should vary according to the ability to pay of the individual 
irrigator. Acceptance of this contention would be tantamount 
to changing entirely the base of the imposition of the water 
rate. Like the land revenue, the water rate is based on cal
culation of productivity of given fields of land and is not 
based on incomes of particular persons. The principle of 
graduation which is thus appropriate or applicab!e in t11e 
case of personal direct taxation cannot be beld applicable m 
this case. Furthermore, the .water-supply for irrigation and 
for other purposes by a public system is h1 the natUl'e of a 
public utility service. It is accepted that rates for particular 
types of supply from public utilities should be uniform for 
all users. Umform imposition of water rates does not, of 
course, militate against any Government policy for assistance 
or subsidisation of particular classes of cultivators like 
farmers with small holdings. It is not, in our opinion, neces
sary or proper to introduce this factor in determining water 
rates. 

3.4.5. From Table No. 32 it will be seen that the current 
capital cost of rna jor and medium projects is about· Rs. 6,000 
per MCft. of storage. The period of construction of a project 
would not be less than three years after the completion 0f its 
preliminaries. At present, development of ~rrigation is 
supposed to spread over ten years from the commencement 
of 1rrigation. This period must be shortened to keep the 
sum-at-charge as low as possible. If the steps adumbrated in 
chapter VI are implemented, this period could be shortened 
to five years. \Vith concessional rates being given for the 
first three years from the commencement of irrigation on a 
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distributary, ful~ water rates on the entire irrigable command 
would accrue after seven years. The total penod which will 
elapse from the commencement of construction will, there· 
fore, be about ten years. 

Water rates must be based not on the bare capital outlay 
but on the sum-at-charge as on the date from which the 
return from water rates is expected to be derived in full. 
This date would be ten years from the commencement at 
construction of a project and seven years from the com
mencement of irrigation in a portion of rhe irrigablc 
command. In Table No. 35 the sum-at-charge on a capital 
outlay of Rs. 6,000 per MCft. has been worked out at 
Rs. 7,550. 

3.4.6. _On the sum~at-charge of Rs. 7,550 per MCft. cf 
storage, mterest charges at 4.75 per cent. per annum would 
work out to about Rs. 360 per annum. The recurring ex
penses on large storage schemes are of the order of ks. 50 
per MCft. Thus at the present rates of capital cost, interest 
charges and recurring expenses, Rs. 410 per MCft. will ha\-e 
to be recovered through water rates. According to the water 
requirements of the various crops and on the basis of the 
existing crop pattern on large storage schemes in \Vestern 
Maha:rashtra, the area irrigated per MCft. of storage should 
be about 7.2 acres. Therefore, Government will have to 
recover about Rs. 57 per average acre. 

3.4.7. At present, water rates vary from area to area and 
from one type of scheme to another. This is mostly due to 
historical reasons and some times due to the fact that the 
rates are related to cost, dependability of supply, etc. The 
extent of variation in rates can be seen f::-om Table No. 40. 
Since the entire water resources available are to be utilised 
to the fullest extent, some of the schemes which will be 
undertaken for attaining full utilisation ot the water re
sources, would be costlier than other schemes. However, the 
service rendered to the farmers in the shape of supply of 
irrigation water and the incr{ased productivity which would 
result thereby, would, by and large, be uniform within broad 
geographical regions demarcated by the yield st:ltus of the 
crops irrigated. We are, therefore, of the view that it would 
be equitable to have uniform water rates in such broad geo
graphical regions of the State. They may, however, be 
different for the same crop within the geographical region 
if the ' quality of service ' rendered is different. The quality 
of service would depend mainly on the nature of the supply, 
i.e., the degree of dependabiEty and the adequacy of water 
supplied. The quality of service would also depend on the 
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water requirement of the crop in question. For example, the 
'quality of service' would differ between (a) water supplied 
after lifting it from a river or a well and water supplied by 
flow irrigation, (b) water supplied from a dependable storage 
tank and that supplied from a less dependable storage tank, 
e.g., one with its catchment in the scarcity area which com
pletely fails once every four years, (c) supply of irrigation to 
paddy from a monsoon bandhara which enables the farmer 
to grow only drilled paddy and supply from a &torage tank 
with which he can grow transplanted paddy or between 
(d) two or three waterings required by paddy in Chanda 
and Bhandara districts and eight to twelve waterings 
required by the same crop in Western Maharashtra. 

Where the existing rates are much belo\oy the level at 
which they would have to be fixed according ~o the principle 
of uniformity recommended for adoption, irrigators would 
experience hardship if rates are suddenly raised to the new 
level. To avoid such hardship, we recommend that the hew 
levels should be attained in suitable stages. 

3.4.8. The result of applying the principles of water rate 
structure stated above to major storage schemes in Wester~ 
Maharashtra is indicated in this paragraph merely to illus
trate how water rates should be worked out for the different 
geographical regions and for the different qualities of service. 
Table No. 36 ~hows the quantity of irrigation water required 
in each of the three seasons aM its cost per acre for fourteen 
principal crops. The periods of these seasons are those stated 
m paragraph 5.4.10. The fourteen crops given in the Table 
cover 93 per cent. of the area irrigated by the major storage 
schemes studied. The remaining crops, together cove·ring 7 
per cent. of the area, are of minor importance and are not 
dealt with individually. Columns 3 and 4 of the Table show 
the earliest date of watering and the latest date of watering, 
respectively. The dates have been fixed after taking into 
consideration the general demand for pre-seasonal irrigation 
for rice and long staple cotton. Column 5 of the Table gives 
the rotation periods in multiples of ten days. The Public 
Works Department Handbook mentions the rotation periods 
for different crops, which are not in multiples of ten days. 
In practice, however, rotation periods are fixed only in such 
multiples since canals cannot be opened or closed at different 
intervals to suit the different crops. The notes to Table No. 37 
explain how the cost of water shown in column 16 has been 
worked out, starting from the annual cost of Rs. 410 per 
MCft. of live storage. · 

Table No. 38 shows the gross income per acre estimated 
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to be derived from the different crops. As stated in paragraph 
1.6.4 the figures of yields per acre shown in column 3 pertain 
to crops under canal irrigation only and are based on the 
information given to the Commission by progressive 
cultivators and others during its tours. A dithculty en
countered in respect of harvest prices of the different crops 
shown in the Annuai Season and Crop Report was that they 
varied greatly from district to district and also between one 
variety and another. We had, therefore, to prepare, on the 
basis of existing data, a set of figmes (Table No. 38-
Column 4) for general application. 

As stated above the water rate per average acre has to be 
about Rs. 57. The gross income per average irrigated acre 
is Rs. 57 5. Therefore, about ten per cent. of the gross income 
must be appropriated as water rate in order that the annual 
income should be equal to the annual cost. On the basis of 
the crop pattern shown in column 6 of Table No. 38, we 
would recommend that the range of percentages of gross 
incomes from the different crops which should be charged 
as water rate may be fixed from 6 per cent. to 12 per cent. 
'The range will have to be altered if substantial changes 
occur ·either in the crop pattern or in yields and prices. 
Ordinarily the discretion to vary the rate between 6 and 12 
per cent. of the gross income should be exercised to fix the 
charge nearer the lower limit for the less valuable non-cash 
crops and nearer the higher limit for the more valuable 
cash crops. 

Non-cash Cash Total 
.crops crops 

(I) (2) (3) (4) 

( i) Percentage area in the crop 68 32 100 
pattern. 

(ii) Total gross income from area 13,012 44,475 57,487 
in(i), (Rs.) 

(iii) Gross income per acre [(ii) divi- 191 1,3}0 575 
ded by (i)], (Rs.) 

(iv) 6 per cent. 
(iii), (Rs.) 

of gross income in 11"5 83"4 34"5 

(v) 12 per cent. of gross income in 
( iii),(Rs.) 

23•00 166•8 69•0 

It will be seen that losses and gains on account of fixing 
the rates for some crops below their cost of water and for 
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others above the cost of water, respectively, can he balanced 
and an income of Rs. 57 per average acre or Rs. 410 per 
MCft. can be recovered by following the approach to the 
determination of water rates recommended by us. 

3.4.9. At present water rates for crops are fixed in Western CaoP RATES 

Maharashtra mainly on the basis of the season in which a 
crop is grown. Thus, water rates are fixed separate} y for 'hot 
weather crops', 'kharif crops' and 'rabi crops'. An exception 
is, however, made in respect of sugarcane and other peren-
nials for which the water rate is more than that payable on 
the basis of the corresponding seasonal rates. While fixing 
rate for sugarcane and other perennials the incomes derived 
by the irrigator therefrom and their water requirements have 
been taken into account. . . 
• A large number of crops have to be planted and harvested 
beyond the prescribed seasonal periods, with "the result that 
the irrigators have to apply for extra pre-seasonal and post-
seasonal waterings and to pay additional charges for such 
waterings. Since irrigation is a public service which confers 
varying benefits according to season, use made, etc., the prin-
ciple of adopting the rate for each crop according to what 
the crop can bear is reasonable and equitable. It follows that 
crops grown in the same season but having different gross 
incomes should not pay the same water rate. Thus, because 
the periods between sowing and harvesting of all the crops 
classified as belonging to an irr!.gation season are not uniform 
and also because they differ widely in their gross iJJ.comes, 
the present seasonal rate system is unsuitable. 

The cost of water in the different seasons 6liffers on account 
of the· fact that losses due to evaporation are greater for the 
summer supply than for the rabi supply. Value of water in 
the different seasons should, therefore, be one of the factors 
in determining the water rate for a crop. 

It is obvious that the water rates should have a close rela
tionship with the quantity of water supplied. Other things 
being equal, a crop requiring more water should pay more 
than a crop requiring less water. 

In view of the above we recommend that crop rates be 
adopted as the basis of the system of water rates. However, 
as has been made clear, this would still allow for differentia
tion between rates for individual crops according to variations 
in seasons, the guality of service, special pre-seasonal or 
post-seasonal supply, etc. Such crop rates would also serve 
as the basis for fixing block rates referred to in paragraph 
3.4.10. 

The earliest date of watering an,} the latest date of water-
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ing for each crop grown to an appreciable extent should be 
so prescribed as to suit the large majority of the farmers 
growing that crop. Provision should be made for obtaining 
casual waterings either before the pr~scribed earliest date of 
watering or after the prescribed last date of watering, so as 
to accommodate those fa-rmers who desire to depart from the 
normal dates of sowing and harvesting, in order to take 
advantage of seasonal rises in market rates or because they 
wish to grow a particularly late maturing variety of the crop. 
The rates for such casual waterings should be pitched at a 
somewhat· higher level than the rate per watering calculated 
on the basis of the crop rate prescribed for the crop in ques
tion. We do not hereby advocate giving of casual waterings 
for crops which a farmer intends to grow on rain and then 
changes his mind at the eleventh hour when the rains fail. 
On the contrary we consider that it is desirable that as large 
a portion of the dependable water supply as possible should 
be contracted for on a long term basis. 

3.4.10. In the block system prevalent on the major canal 
systems in Western Maharashtra, a water rate per acre for 
the entire block area is worked out and charged. For facility 
of assessment and recovery of water rates, there would be 
no objection under the system of crop rates, to work out such 
an average water rate per acre of the block area, provided 
that crop rates form its basis, i.e., while working out the 
area rate for the block, the rates prescribed for the crops in 
question. are averaged according to the respective permissible 
areas under those crops in the block. 

3.4.11. The fi~ng of a crop rate for sugarcane requires 
special consideration. Suru (plant) crop remains on the land 
for about 14 months and is planted between November and 
January and harvested between February and April. The 
Adsali crop remains on the land for 16 to 18 months and 
is planted between July and September and harvested between 
November and February of the next irrigation year. Like 
Suru the Khodwa (ratoon) crop remains on the land for 
about 14 months. It is generally the Adsali crop which is 
retained as Khodwa. The planting and harvesting of sugar
cane grown for supply to sugar factories have to be staggered 
to facilitate an even supply throughout the crushing season. 
The period for which a crop is allowed to remain on the land 
may also vary to some extent according to the requirements 
of the sugar factories and their crushing capacities. Even 
those who prepa;e gur may have to keep a crop on the la~d 
for a longer penod than planned, on account of non-av:ul
ability of cntshers, etc. 
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Because of the fact that sugarcane is planted at various 
times of the year and stands in the field for 14 to 18 months, 
for each acre of sugarcane to be harvested in a year (basic 
area) the area under the crop during some months of the 
year has to be in excess of one acre. The extent to which 
the actual area under the crop in any month exceeds the 
basic area is called 'overlap'. Such overlap is permitted for 
the ten months between July and April. No overlap is per
mitted in May and June. The typical overlap from month 
to month is 25 per cent. in July, 50 per cent. for six months 
from August to January and 36 per cent., 24 per cent, and 
12 per cent. during February, March and April, respectively. 
This is the position when overlap is permitted up to 50 per 
cent. of the basic area, which is the limit at present in force 
for individual irrigators•. The average overlap for the whole 
year works out to about 33 per cent. of the ~asic area. There
fore, with the limit of overlap at 50 per cent., the average 
annual area would be 33 per cent. more than the 'basic area'. 
Irrigation charges calculated at the 'annual water rate' may 
be recovered on this average annual area. When this is done 
no additional charge would be recoverable for 'overlap' area. 

3.4.12. Crop rates should be fixed for all crops of which 
there is an appreciable acreage. Crop rates would thus cover 
about 93 per cent. of the entire area under irrigation. Very 
minor crops would remain for which crop rates need not be 
prescribed. These may be grouped under the three irrigation 
seasons stated in para. 5.4.IO.·'and uniform ad hoc rates pres
cribed for them. These rates should be approximately equal 
to the crop rates for the principal foodgrain crop grown in the 
respective seasons. If and when a minor crop becomes appre
ciably important a separate crop rate may be prescribed for it. 

3.4.13. It has been stated that water rates for the less valu
able crops should be pitched at a lower percentage of their 
gross incomes. It is, however, necessary to see that such a 
treatment does not result in utilisation of water in a less 
desirable manner. A case in point is that of paddy grown in 
the low rainfall belt. Not only that paddy requires irrigation 
every ten days !during the period of its growth, but it is 
necessary to give it pre-seasonal irrigation for getting good 
yields. The water used for pre-seasonal irrigation of paddy 
could be more beneficially used for pre-seasonal irrigation of 
long staple cotton or for hot weather groundnut. Both those 
crops are much more profitable than pacldy, and can pay 

•Note.-\Ve understand that joint stock sugar factories are pennitted 
overlap area to the extent of 60 per cent. of the basic area. This discrimination 
should be removed as early as possible. 

J·I099-J2. 
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much higher water rates. We do not suggest that penal or 
prohibitive rates should be charged for paddy in these areas 
but the discretion to pitch the rate at the maximum percent
age of the gross income should be exercised so as to permit 
only the most suitable lands being put under paddy in the 
low rainfall belt. During 1955-56 to 1957-58 the average paddy 
area on the major Deccan Canals was only about 9,000 acres. 

3.4.14. Situations may arise when a rate lower than the 
minimum of the range is more appropriate for a crop. For 
example, it is necessary to encourage green manuring of 
crops to a large extent in view of the need and deficiency of 
bulky organic manures. Moreover, green manuring crops do 
not give a direct return to the farmer though they add to 
land fertility ; in fact the farmer has often to lose a crop 
for the sake of green manuring. A concessional rate for green 
manuring crops with a vi~w to encouraging their growth is, 
therefore, justifiable. 

3.4.15. The present practice of giving concessional rates 
during the initial period of irrigation development is worth 
continuing. In the case of foodgrain and fodder crops, in the 
first year after a distributary is notified as open, water is 
given free and in the second and third years the water rate 
charged is one-third and two-thirds of the normal rate, respec
tively. From the fourth year onwards the full normal rate is 
charged. For other crops one-half of the normal rate is 
charged in the first year and full normal rate from the second 
year onwards. This concession is justifiable because the far
mers take time to acquire adequate knowledge of irrigated 
farming, have to invest considerable amounts for levelling, 
etc., in the initial years and in any case the fertility level of 
land does not get built up in less than about four years. It 
is reasonable that during these years, when the investment 
required to be made is high and the output is lower than 
the normal for the irrigated crop concerned, the burden of 
water rates should be light. 

The cost of charging concessional rates instead of normal 
rates will add to the capital cost; in Table No. 35 the 'sum-at
charge'. has been calculated after taking cognizance of this 
concesswn. > 

3.4.16. As stated in para. 3.4.7, supplying of water after 
pumping is a different 'quality of service' than supplying it 
by gravity. In the case of lift irrigation the actual cost of 
pumping plus the cost of the water pumped should be 
charged. There should be no pooling of these costs for a 
region or the State. Each system should be treated as an 
individual unit, 
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The Radhanagari Hydro-Electric Project is a combination 
of power generation and irrigation, the latter of the storage
cum-lift type. No part of the cost of the reservoir is charged 
to power generation. Further the charge levied for water in 
the river, and that recovered for water supplied for irrigation 
after pumping, have not been founded on a reasonable basis. 
If the enure scheme, that is inclusive of the pumping opera
tion, is to yield an annual income equivalent to the annual 
cost it would mean subsidising the private pump owners at 
the cost of the irrigat_ors growing sugarcane in the area irri
gated by Government pumps. This is not justifiable. The cost 
of unlifted water will get reduced when a portion of the cost 
is allocated to power generation. This reduced cost should be 
charged to all irrigators alike and those who get water from 
Government pumps should pay in addition the actual cost of 
pumping incurred by Government. · 

3.4.17. Government normally charges a royalty for any RATEs oF 

water taken from a public source and· used for irrigation. WATER LIF-
tED FOR 

This charge is in token of the ownership of the water and IRRIGATioN 

brings in a justifiable income from a State's asset. Where the BY PRIVATE 

existence of the water is due to a work constructed by Gov- AGENCIEs 

ernment the user of the water should pay the annual cost of 
the work in question and not merely a royalty. 

We have proposed that the benefits of irrigation should be 
widely dispersed and that the area between the reservoir and 
the pick-up-weir should be 1a"llowed to use a reasonable pro
portion of the storage by lifting water from the river. The 
charge for water so allowed to be lifted should be one-half 
of the corresponding rates for flow irrigation. The reduction 
is justified on the ground that the cost of the canal system, 
which is normally about 50 per cent. of the.cost of a project, 
does not enter into the cost of the water in the river at this 
point. The irrigator must himself bear the cost of pumping. 

Similarly, the area along a canal or a distributary, which 
is out of command should also be permitted to be rrrigated, 
if the prospective irrigators are willing to lift the water at 
their own expense. In this case, however, the water must 
bear the entire annual cost and, therefore, the charge for 
such water should be the same as the normal water rates 
for flow irrigation. 

The main river and its tributaries beyond the water-spread 
of the reservoir and tributaries above and beyond the water
spread of the pick-up-weir but below the reservoir, do not 
benefit from the storage work. It is unreasonable to charge 
anything except royalty for this water even though the river 
in question may have been notified for other purposes. 



WATER RATE 
FOR SEWAGE 

REMISSION OF 
WATER RATFs 

PERIODIC 
REVISION OF 
WATER RATES 

80 Chapter Three 

3.4.18. Sewage is special water enriched with fertilising 
ingredients. When sewage is supplied mixed with flow irriga
tion water, it should be charged at flow irrigation rates plus 
a surcharge based on the fertilising value of the sewage, 
assessed on the basis of the cost of alternative fertilisers. 

3.4.19. An irrigator may lose a crop or obtain low yield on 
account of two sets of reasons, viz., (i) non-supply or irregular 
or inadequate supply of irrigation wate'r and (ii) unfavourable 
weather, attack of pests and diseases, etc. When the loss to 
the farmer is due to the first set of reasons it is reasonable 
to remit the whole or a part of the water rates recoverable, 
depending on the extent of the damage caused. The proce
dure for granting such remissions should be speedy. The 
granting of such remissions should also be obligatory. 

Relief for damage caused due to the second set of reasons 
should be available through the normal machinery for giving 
remissions and suspensions of land revenue. 

3.4.20. Water rates are to be fixed, inter alia..J on the basis 
of the gross incomes of the crops concerned and by balancing 
losses and gains in a given crop pattern. The gross incomes 
would vary according to the fluctuations in the absolute and 
relative prices of crops and in yields per acre. Frequently 
changing rates would be both administratively unworkable 
and not conducive to proper crop planning by the farmers. 
Inelastic rates for long periods would, on the other hand, lead 
to loss to Government in periods of rising prices and uneco
nomic farming in periods of falling prices. We, therefore, 
suggest that ordinarily water rates should remain fixed for 
six-year periods. This length of the period would combine 
elasticity and stability in a suitable measure. The position 
should be reviewed during the fifth year and revised rates for 
the ensuing period announced one year in advance, i.e., at 
the beginning of the sixth year of the previous period. This 
would give enough time for publicising the new rates and 
for farmers to work out their cropping plans for rhe next six
year period. The agency for the collection and analysis of the 
data required for such periodical review of rates should be 
established, which should compile the necessary data in time 
for the revision. 

Where current water rates are low and are to be gradually 
brought up to the level of the region (vide paragraph 3.4.7) 
the period of duration for each such rise need not of course 
be six years which is recommended with reference to the revi
sion of water rates. 

While working out the annual costs of irrigation works, 
grouped according to the 'quality of service' !hey render, 
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interest charges should be calculated on the total of sums-at
charge for each group, projected up to the middle of the 
ensuing six-year period, i.e., in respect of which the revised 
water rates are to be prescribed. 

The present l'Ulcs made in this regard should be amended 
to allow such periodic review and revision of water rates. 

3.5. Consolidated land revenue. 

3.5. I. On all second class irrigation works a uniform water 
charge is levied irrespective of the kind of crop grown. This 
charge is joined with land revenue to form ~he 'consolidateq 
land revenue'. The consolidated land revenue system is not 
si!itable where different categories of crops, 'i:e., perennials, 
rabi seasonals, klzarif seasonals, etc., are grown. The system 
is suitable only where a single category of crop is grown, i.e., 
where the benefit derived from irrigation does not vary to a 
large extent between one irrigator and another. The area irri
gated from year to year should also be fairly constant and 
water should be actually available for the same fields over a 
number of years. In areas where each irrigator gets approxi
mately the same average benefit per acre from year to year, 
owing to the crop pattern on all holdings being uniform over 
the rotation period, e.g., in th~ Phad system of irrigation in 
Nasik and Dhulia districts, the consolidated land revenue 
system would be suitable, in spite of crops belonging to differ-
ent categories being simultaneously irrigated. . 

In respect of those works for which the above conditions 
do not obtain and yet consolidated land revenue is charged, 
we recommend that the 'consolidated land revenue' system 
should be abolished, water rate element separated from land 
revenue and normal water rates charged according to the 
crops grown, subject to the exception indicated below. 

3.5.2. In view of the Maharashtra Zilla Parishads and Pan
chayat Samitis Act, 1961, each work irrigating 250 acres or 
less, is to be managed by the proposed Zilla Parishads. We 
have recommended in para. 7.3.2 that all such works should 
be classified as second class irrigation works. Conditions appro
priate for the system of consolidated land revenue mentioned 
above, are generally obtained on such works. The separate 
water rate system involves the maintenance of detailed 
accounts, crop measurement and sanctioning of water appli
cations. The cost of the minimum complement of operational 
staff, e.g., Patkari, Measurer, etc., will have to be met by the 
irrigation work. The total income from an irrigation work 

SITUATIONS 
IN WHICH 
CONSOLI• 
DATED LAND 
REVENUE SYS• 
TEM IS SUIT• 
ABLE 

CoNSOLI
DATED LAND 
REVENUE 
SYSTEM FOR 
SMALL 
WORKS 



ScALE oF 
CONSOLIDA• 
TEO LAND 
REVENUE 

NoRMS oF 
CAPITAL 
COST 

82 Chapter Three 

irrigating 250 acres or less would be so small that the main
tenance of the operational staff would result in loss. 
Therefore, on the grounds of administrative convenience in 
facilitating the collection of irrigation 'charges the consolidat
ed land revenue system may be followed in respect of all 
second class irrigation works, irrespective of the crop pattern. 

3.5.3. The water rate element in the consolidated land 
revenue charged on a work should be equivalent to the ave
rage irrigation charges normally recovered for the crops 
grown under the work in question. Five per cent. of the irri
gation charges recovered should be set apart and paid to the 
agency which is entrusted with the management of the work 
in question. 

J 3.6. Giving financial sanction to irrigation projects. 

3.6.1. We have indicated in section 3.3 that in judging 
of the merits of particular works, it would be useful for 
the State to adopt the broad point of view of total social 
benefit rather than the narrow financial test at present in use. 
In section 3.4 we propose that the structure of water rates 
should be so devised and ope·rated as to meet fully the 
annual costs of the irrigation system in the State as a whole. 
For the practical working out of individual crop rates, we 
have suggested that the best immediate basis would be gross 
incomes derived from particular irrigated crops. If the system 
of water rates is built up in this manner and 1he levels of 
rates determined as suggested, the receipts from current rates 
would fully meet the cost of irrigation in the State. There
fore, if in the case of any new or proposed irrigation project, 
receipts from water rates so prescribed fully meet the annual 
cost of the project, the project could be safely considered as 
feasible. This, of course, takes for granted that the crop 
pattern under the proposed project has been carefully work
ed out. 

It would appear that in such a case no separate tests or 
'norms' of feasibility of particular projects are neces~ary. 
However, there are two considerations which make it neces
sary to think of the formulation of norms. In the first 
instance, it may take sometime before our recommendations 
regarding structure and the level of water rates are adopted 
and fully worked out. Secondly and more importantly 1t is 
necessary to differentiate in this matter between types of 
works and between regions and situations. The structure of 
water rates would, on an average, yield income to cover the 
total annual cost of the irrigation system. As the cost of 
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construction and operation of some types of works, for exam
ple minor works, are higher than those of others the receipts 
from the less costly would have to balance the lower level of 
incomes from the minor schemes. This means that the tests 
or norms for different types would have to be different, 
making due allowance for types of schemes, their costs and 
their objectives. In the same manner for particular areas or 
situations in which it is specially important to construct irri
gation works a special set of norms would have to be adopt· 
ed. We, therefore, recommend that norms of capital cost up
to which the annual income from a project can be expected to 
equal the annual cost should be worked out and used as 
ready guides for according financial sanction to irrigation 
projects. 

One of the major problems met with in the application of 
norms to particular projects at present relates to the· crop 
pattern assumed. It is alleged that the crop pattern is often 
specially assumed to bring the capital cost per irrigated acre 
in consonance with the yardstick fixed. One way of avoiding 
this difficulty, in part, would be the adoption ·of the norm 
of capital cost as fixed per MCft. of annual utilisation. Even 
so it is important to forecast as accurately as possible the 
crop patten under the new projects. In areas where irrigation 
has already developed, this should not prove difficult. In 
new areas ·the crop pattern under the project will have to be 
based on the experience of ot~~r adjacent or similar a·reas. 

3.6.2. Norms of capital cost per MCft. of water utilised SEPARATE 

should be fixed separately for the different broad geographi- NORMS FOR 

1 . • d • 3 4 7 f h' h d'ff "DIFFERENT ca reg10ns mentlone m para. . . or w lC 1 erent sets REGioNs 

of uniform water rates would be prescribed. 
3.6.3. Separate norms will also have to be fixed for the SEPARATE 

different types of irrigation works. For example, minor works NORMS FoR 

are costlier in terms of capital cost per unit of water utilised. ~:::~~T 
While fixing norms for such ·works the interest charges must woRKs 

be calculated at a sub-normal rate of interest. Since irrigation 
works as a whole must be self-sufficient the norms for larger 
or profitable types of works must be :pitched on the basis 
of a higher or above normal rate of mterest. In short, the 
bigger schemes must pay a surplus over the normal rate of 
interest to meet losses incurred on account of the sub-normal 
rate of interest being taken as the basis for fixing the norms 
for smaller schemes. · 

It is obvious that schemes of the type for which ~necono
mic norms, i.e., norms based on sub-normal rates of Interest, 
have been fixed should be undertaken only in those areas 
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where the type of schemes for which economic norms have 
been fixed are not possible. 

3.6.4. The policy of exploiting the available water resources 
to the fullest extent would mean that the 'norms' of capital 
cost would have to be revised from tilne to time and always 
upwards. This would be so on account of the fact that cheaper 
schemes would be taken up earlier and as time elapses 
only the comparatively costlier schemes would be the ones 
to be considered and executed. The norms are to be based 
on returns from irrigation works in the State as a whole. 
Therefore, the circumstances which lead to a revision of the 
norms would also necessitate revision of the water rates 
to the extent required for making the irrigation works in the 
State as a whole, inclusive of those constructed according to 
the revised higher norms, self-supporting. There should, 
however, be a time lag between the revision of ['forms of capi
tal cost and revision of water rates, since the costlier works 
at the new norms would start giving water for irrigation 
only after sometime,-say about three years on an average. 
The revision. of W<~.ter rates on account of revision of norms 
of capital cost may, therefore, be conveniently made synchro
nous with the revision of water rates on account of variations 
in gross mcomes. 

3.7. Capital cost of irrigation works. 

3.7.1. The resources available for Government !rr~ga~on 
works are limited while the need for increasing 1rngauon 
facilities is urgent. Government's resources could be augment
ed by the prospective beneficiaries agreeing to loan to Govern
ment a part of the estimated cost of a, project. \Vhen such 
a loan is offered a project may be taken up early, but without 
changing the priority accorded to it in the succesive Five 
Year Plan periods. Thus a scheme included in the fomth 
Five Year Plan may be taken up early in that Pbn period 
but not in an earlier Plan period, e.g., the Third Plan period. 
We found that there was some readiness to contribute to 
such loans in areas where at present there is an inadequate 
supply of irrigation water and the demand for more area 
under irrigated cash crops is keen. 

A project, the capital cost of which is below the current 
'norm' would get accepted if its relative priority is sufficiently 
high, whereas a project the cost of which is above the 
current norm would definitely have to wait till the norm 
gets raised. However, the demand for the latter project may 
be keen on account of local circumstances. In such situation:: 
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an offer from the prospective beneficiaries to bear the differ
ence between the estimated cost and the cost according to the 
norm may be accepted and the disqualification of being 
above the norm removed. It should then be accorded such 
priority as would have been granted to it had its capital 
cost been equal to the norm. 

\Vhere the difference between the cost according to the 
current norm of capital cost and the estimated cost of a work 
is accepted by Government as a contribution from the bene
ficiaries, the actual amount payable should be worked out 
with reference to the estimated cost and not to the actual 
cost. Where the actual cost is higher than the estimated cost, 
the difference between the actual cost and the estimated cost 
s!lould be borne by Government, in addition to the cost 
aq:ording to the 'norm '. The prospective .irrigators would 
be unwilling, and rightly so, to agree to pay a contribution 
tbe exact magnitude of which is not known at the time of. 
making the agreement. The prospective beneficiaries should 
be bound down by agreement to pay their respective shares 
of the contribution in instalments, if they are unable to pay 
in advance. 

In the private sector Government have already tapped the 
field of co-operative finance for advancing loans for well 
construction by individual irrigators. We suggest that land 
mortgage banks may also be induced to advance loans to 
co-operative groups of farme~' for undertaking the construc
tion and repair of small village tanks, percolation tanks, 
small bandharas and such other small and local irrigation 
works. Gov~mment's resources thus saved could be diverted 
for bigger projects awaiting the provision of funds. 

3.7.2. Some irrigation projects serve more than one purpose, 
e.g., power generation, flood control, domestic and industrial 
water supply, etc., besides irrigation. Multi-purpose projects 
produce different services, the beneficiaries of which belong 
to different categories. Sometimes, as in the case of flood 
control, the beneficiary is the general public which means 
that the cost of flood control has to be borne by the general 
revenues. 1\Iulti-purpcse projects result in savings and econo
mies compared to single purpose projects. It is reasonable 
that the benefit of such savings and economies should be 
shared equitably by the users of the different services 
produced. · 

Two or more of t}l~ following functions may be performed 
by a multi-purpose p:oject:- · 

(i) Irrigation. 
(ii) Power generation. 
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(iii) Flood control. 
(iv) Navigation. 
(v) Domestic water supply. 

(vi) Industrial water supply. 
(vii) Pisciculture. 
(viii) Wild life development. 
(ix) Recreational development. 

Chapter Three 

Multi-purpose projects in Ma:harashtra generally have only 
two important functions, viz., (i) irrigation and (ii) power 
generation. Flood control and navigation do not figure pro
minently in our multi-purpose projects. Purposes mentioned 
at (v) to (ix) above are more or less incidental and compara
tively of insignificant benefit. It is necessary that the total 
cost of a project should be ~quitably allocated between the 
important functions performed by it. It is not wortl1while 
allocating capital cost to functions which are minor and only 
incidental. The b~::ncfits derived from such minor functions 
can be charged reasonable prices unrelated to the capital 
costs incurred. The following methods are in vogue for 
allocating costs: (i) Benefit method, (ii) Alternative justifi
able expenditure method, (iii) Separable cost remaining bene
fit method, (iv) Use of facilities method, (v) Separate projects 
method, (vi) Equal apportionment method, (vii) Priority of 
use method, (viii) Incremental method, (ix) Direct costs 
method, (x) Special costs method and (xi) Vendibility theory. 

By judicious combination of two or more of the methods 
in vogue or by modifying one of them it is possible to evolve 
a method suitable to the circumstances of a project, the costs 
of which are required to be allocated. 

In Maharashtra the problem of allocation of costs would 
come up only once in a while, since there would not be 
many multi-purpose projects to be undertaken in future, which 
are located entirely within the State and the benefits of which 
are also derived within the State's borders. As and when the 
problem of' allocation arises a ,suitable method should be 
evolved. In respect of costs of a project in which other 
States are beneficiaries together with Maharashtra, an agreed 
method will have to be adopted which is suitable to the 
circumstances of the project in question. 

3.7 .3. Even where water is first used for power generation 
and then for irrigation, it is necessary to allocate the cost 
of the project concerned, since it would be unreasonable to 
burden either power or irrigation with the entire cost. At 
the Radhanagari dam in the Kolhapur district and the Bhat
ghar dam in the Poona district power is being generated but 
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the costs have not been allocated and the full annual cost 
is being borne entirely by irrigation. It is not reasonable that 
consumers of power alone should benefit from the savings 
and enconornies accruing on account of the multi-purpose 
nature of these projects. We recommend that costs of multi
purpose projects should necessarily be allocated between the 
different functions performed, barring those functions which 
are very minor or for which recoveries are macl't! on a uniform 
basis throughout the region or the State. Where costs have 
not so far been allocated it should be done forthwith. 

3.7.4. We have suggested in paragraph 3.7.2. that where sup
ply of water from an irrigation work for domestic or industrial 
use constitutes a minor function of the project, the capital 
costs thereof need not be allocated. Therefore, except in ·a 
soli,tary case where such allocation is done,· the question of 
rates for water for domestic use taken from one project being 
cheaper than from another project would not arise. We recom
mend that a uniform rate should be fixed for the entire 
State for raw water supplied for domestic use from a reservoir 
or canal appurtenant to irrigation works. It should be fixed 
on an ad hoc basis at a reasonable level which can be borne 
by the population without hardship. 

Industries may he grouped according to types on the basis 
of the extent to which the cost of water enters the final price 
of the products made hy therp. Water rates should be fixed 
for each group on the basis ~{ what it can bear. These rates 
should be uniform for each group in each appropriate region. 

3.7.5. \Ve have recommended elsewhere in this report that 
the available water resources in a basin or sub-basin should 
he equitably distributed between the different parts of the 
basin. We have also said that in areas where the extent of 
flow irrigation is likely to be small, other types of irrigation, 
particularly from underground water supplies, should be 
developed to the extent possible and necessary, to make up 
the leeway. These recommendations of ours would preclude 
any a priori decision on the allocation of the total available 
capital resources between the different types of irrigation 
works. It would not be desirable to earmark a specific propor
tion of the total capital resources for a specific type of projects, 
e.g., for minor irrigation schemes. Such amounts as may be 
required for implementing the several types of schemes con
tained in a programme of extension of irrigation, framed on 
the basis of the principles recommended by us for adoption, 
should be allocated from time to time for the different types 
of works. 
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3.7.6. We found that a number of co-operative lift irriga
tion schemes were unsuccessful mainly because many culti
vators within the command area did not take water. This was 
so because a number of societies have put restrictions on the 
growing of the different crops, particularly cash crops. These 
restrictions were originally put by Government some years 
ago but it has since removed the restrictions. Notwithstanding 
this, some societies continue the restrictions, because if they 
did not do so the crop pattern obtained would be different 
from the one contained in the original project. The crop 
pattern included in the original project was obviously adjusted 
by them in order that the capital cost per acre should be 
within the 'yardstick of feasibility' fixed by Government. \Ve 
suggest that the existing yardsticks of capital cost per acre 
irrigated should be done away with. Instead, standard annual 
recurring cosr of irrigation per acre of each principal crop 
should be worked out for varying lifts. Only where the soil 
and climate of the area as well as the local level of cultivation 
efficiency justifies the expectation that the crops proposed to 
be grown by the prospective irrigators would be able to bear 
the standard annual recurring cost per acre relevant to the 
lift in guestion, should .a co-operative lift irrigation scheme 
be considered as feasible. If this method of examination of 
the feasibility of co-operative lift irrigation schemes is adopt
ed, we feel that lift irrigation will progress on sound lines. 
There would also be less infructuous investigating and organis
ing of societies by the Irrigation and Co-operative Depart-
ments, respectively. · 

Land mortgage banks and central co-operative banks may 
be urged to take up the financing of co-operative lift irriga
tion schemes. This would augment the capital resources avail
able for this type of irrigation besides making the manage
ments of the co-operative lift irrigation societies more aware 
of their obligations in respect of repaym~nt of the loans. 

3.7.7. Even after the full development of available surface 
water resources is achieved, a large part of the State would 
have to depend for irrigation on underground water supplies. 
Although the available resources in this field have not so far 
been surveyed it is clear that in many areas shortage of water 
in wells would be experienced, as this form of irrigation 
progresses. It is, therefore, necessary to consider ways and 
means of enriching th~ sub-soil water table. Amongst these 
measures arc percolation tanks, nala bunding, trenching and 
afforestation of hill slopes and contour bunding of cultivated 
lands. The last item is being taken up on a large scale. 
Contour bunding work is financed by loans to the landowners 
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concerned, which arc recovered in suitable instalments. The 
case of the other measures of enrichment of the sub-soil water 
table mentioned above is different from that of contour 
bunding of cultivated fields. The benefit derived from these 
measures cannot be identified fieldwise, although it is well 
known that they result in positive addition to the available 
underground water supply. A large number of percolation tank 
schemes have been shelved for the reason that there is no 
direct financial return therefrom. Although these schemes are 
thus declared financially 'unsound' the fact remains that they 
are extremely useful, especially for areas where flow irriga
tion or lift irrigation is not possible. 

When land revenue is settled an addition to the normal 
rate of assessment is made in respect of land which has 
facilities for growing irrigated crops from sources for which 
no w~ter rates as such are payable, e.g., wells. When measures 
for enriching the sub-soil water table are taken t}_le area under 
well irrigation will increase, both on account of larger water 
supplies in the existing wells and on account of new wells. 
Larger supplies would also enable farmers to grow perennial 
or long term crops under irrigation where they could grow 
only short term seasonal crops before the water supplies got 
augmented in their wells. Under the Maharashtra Zilla 
Parishads and Panchayat Samitis Act, 1961, 70 per cent. of 
the land revenue has been assigned to the Zilla Parishads and 
30 per cent. to the Gram Panchnyats. Since a large number of 
wells have been dug recently, much of the area which gTOWS 

irrigated crops on wells docs not pay any addition to the 
normal· rate of land revenue assessment. If the water facility 
assessment is separated and charged on irrigated lands as 
assessed from year to year a sizeable income should accrue. 
This income could be made over entirely to the Gram Pan
chayats in addition to the share of the land revenue which 
they are to receive. There may be cases in which an existing 
water facility assessment is not relatable to an existing source 
of irrigation. Separation of the water facility assessment and 
its computation from year to year would result in the 
removal of such anomalies. Zilla Pari~hads should make a 
recommendation to Government to separate the water facility 
assessment and allow it to be charged on land irrigated from 
wells and other sources for which no water rate is payable, 
in respect of those Gram Panchayats who agree to use the 
additional income for the construction of village tanks and 
percolation tanks and for nala bunding and trenching and 
afforestation of hill slopes, etc., to the extent possible. 
Gram Panchayats can also be given loans against the 
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security of this income either by the State Government or 
by the Reserve Bank of India. Even those Gram Panchayats, 
in whose jurisdiction there is little scope for carryino- out such 
water conservation measures, should be allowed ~o benefit 
from the new system of charging water facility assessment, 
if they so desire. It may happen that in a catchment the 
works are required to be executed within the jurisdiction of 
one Gram Panchayat while the benefits accrue within the 
jurisdiction of another. Therefore, a system of apportioning 
the income from water facility assessment between Gram 
Panchayats situated within a single catchment will have to 
be devised. 

The water facility assessment can . also be graded for 
(i) perennial crops and (ii) seasonal crops. Thus land grow
ing seasonal crops before the construction of a percolation 
tank, on wells with inadequate water supply would be paying 
'water facility assessment' at a higher rate when the same 
land grows perennial crops on the wells with their water 
supply augmented due to the construction of the percolation 
tank, etc. The rates of water facility assessment for perennial 
and seasonal crops should be fairly uniform. Since the power 
to fix these rates would be that of Government the intended 
uniformity can be easily secured. 

Cultivators who are at present reluctant to pay a charge on 
their wells, generally known to be benefiting from a percola
tion tank, would have no ground to complain when asked 
to pay the 'water facility assessment' which is an existing tax. 
The beneficial measures for augmenting underground water 
supplies like nala bunding and trenching and afforestation of 
non-cultivated lands and hlll slopes can also be pushed ahead 
by adopting the suggested financial arrangement. 

3.8 Irrigation cess 

Irrigation cess can be defined as a fcc to be paid by every 
landholder under the irrigable command of a canal system 
for the facility provided by the State of obtaining water for 
his fields, and is primarily meant to meet the recurring 
expenses of the canal system. The liability to pay irrigation 
cess is not dependent upon the use or otherwise of this facility. 
It is sufficient justification for the levy of the cess that an 
opportunity to utilise canal water has been created which 
did not exist before. 

The Cabinet Sub-Committee appointed in 1947 by the then 
Bombay Government to review the financial position of 
major irrigation works recommended that in order to hasten 
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irrigation development an irrigation cess should be charged 
to all those who could take water but do not do so. The Com
mittee argued that an irrigation work has to be maintained 
even if the water available is not utilised and that, therefore, 
it was reasonable to charge recurring expenses to all those 
who could take water if they so desired. The Committee 
recommended that interest charges should be recovered 
through water rates which should be levied only on those who 
make use of the water. Since interest charges have also 
to be paid on the capital invested on an irrigation project, 
irrespective of whether or not the water made available is 
used, it is difficult to appreciate the distinction made by the 
Sub-Committee between interest charges and recurring 
expenses. 

Government accepted the recommendation of the Cabinet 
Sub-Committee and accordingly the Bombay Irrigation Act, 
I 879, was amended in 1950 empowering Government to reco
ver irrigation cess on the irrigation works controlled by Gov· 
ernmcnt. Sections 56-C to 56-F of the Irrigation Act pertain 
to the levy of irrigation cess. There is no provision for such 
a levy in the C. P. Irrigation Act or the Hyderabad Irrigation 
Act applicable to the Nagpur and Aurangabad Divisions. 

On the existing major storage works in Western Maha
r::tshtra the available water is almost fully utilised. Full 
utilis::ttion of stored water oq .• medium and minor storage 
works can also be secured by altering the crop pattern suitably 
and by other measures. There is very little possibility of the 
monsoon flow in rivers being utilised for kharif irrigation 
without being supplemented by stored water. Very little area, 
if any, can, ther~fore, be offered irrigation as an insurance 
against the vagaries of the monsoon, in addition to what is 
being actually irrigated in the kharif season from year to 
year. In these circumstances Government found it difficult 
to follow the procedure recommended by the Sub-Committee 
and charge irrigation cess on all lands within the irrigable 
command of an irrigation work, irrespective of whether a 
piece of land was actually irrigated in a particular year or 
not. Irrigation cess was, however, levied and is at present 
being recovered as a surcharge on the water rate, i.e., it is 
being recovered only from those who take advantage of the 
irrigation facility available. The quantum of the cess is deter
mined on the basis of the average recurring expenses incurred. 
We have suggested in paragraph 3.4.6 that both the recurring 
expenses and the· interest charges on irrigation works should 
be recovered through water rates. In view of this and the 
fact that without storage there is very little insurance and 
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also that virtually there need be no non-utilisation, we recom
mend that the existing irrigation cess should be abolished. 

3.9. Betterment levy 

3.9.1. We now consider two important questions, viz., 
recoupment of capital invested and recovering depreciation 
charges. 

Betterment levy can be described as a tax meant to tap the 
unearned increment in the land values consequent upon the 
advent of irrigation. 

The objectives of collecting a betterment levy or charge 
could be stated as below :-

(i) To appropriate to the State a part or the whole of the 
unearned increase in the value of the land due to the 
construction of an irrigation project. 

(ii) To recoupe a part or whole of the capital outlay on 
an irrigation project from the beneficiaries thereof, to 
provide capital resources for extending irrigation to other 
areas. 
3.9.2. The present position regarding assessment and reco

very of betterment levy in the different regions of the 
Maharashtra State is as below. 

Western 1\f.aharashtra and Konkan (former Bombay State 
area): The Cabinet Sub-Committee appointed by the former 

,Bombay Government in 1947 to review the financial position 
of major irrigation works recommended the levying of a 
betterment charge on the unearned increment in land values 
following from the construction of an irrigation project. The 
Bombay Irrigation Act, 1879, was accordingly amended in 
1950 imposing betterment levy on irrigation works completed 
after 1950. These charges are leviable on all lands coming 
under the irrigable command of a new canal or improvement/ 
extension of an existing canal, costing more than Rs. 50,000. 
The increase in the value of such land is the amount by 
which the value of the land on the completion date of the 
work is likely to exceed the value of the land on the construc
tion· date, and the betterment charges to be recovered from 
the land owners are to be one-half of such increase in value. 
Under Sections 50 and 52 of the Bombay Irrigation (Amend
ment) Act, 1950, dates of commencement and completion of 
new canals or extension/improvement of existing canals and 
the scheme of betterment levy are to be notified in the official 
Gazette. Officers of the Revenue Department are to be appoint
ed to assess the increase in the land value in consultation 
with the Superintendent of Land Records of the Circle co~. 
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cerned. The Rules regarding the levy of betterment charges 
were issued in February 1953 which, inter alia, stipulate that 
the betterment charges should be paid within sixty days from 
the date they become payable under the Act. If the owner 
of the land desires to pay the charges by easy instalments 
they can be so paid in annual instalments not exceeding 
twenty in number. Prant Officers are to act as Betterment 
Assessment Officers and their duties have been laid down 
under the Rules. 

Vidarbha (former M. P. State area): The Madhya Pradesh 
Taxation Laws (Amendment) Act, 1956, provides for the levy 
of betterment charges on irrigation works undertaken on or 
after the 1st April 1951. Section 58-C (I) of the said Act 
stipulates that in any area in which a ne~'· canal has beeh 
provided, every permanent holder of land, whose land is bene
fited by such canal, shall be liable to pay to the Government 
annually betterment contribution at the rate to be determined 
in accordance with the following formula :-

(i) Z = y ; IOO X i (for the first five instalments). 

(ii) Z = y XX 
100 

X j- (for the next ten instalments). 

\Vhcre-

' X' is the cost of construction, improvement or exten
sion of the canal, incurred during the period of five years 
immediately preceding the 'cfate of issue of the notification 
under Section 58-D, 

' Y ' is the acreage benefited by the canal, and 
' Z' is the rate of betterment contribution per acre per 

year. 
The betterment contribution is payable consecutively for 

fifteen years, excluding the years in which the recovery may 
he postponed by the Sta.te Government. The arrears of instal
ment of betterment contribution are to bear interest at the 
rate of 6 per cent. per annum. The State Government is 
empowered under the Act to appoint an officer to fix the 
exact amount of betterment levy. 

A!aratlzwada (former Hyderabad State area): Jlyderabad 
Irrigation (Betterment Contribution and Inclusion Fees) Act, 
1952, introduced the levy of betterment charges on irrigation 
and drainage works completed not earlier than 1st January 
1943. The exact amount of betterment charges are to be fixed 
by the Collector, under Section 4 of the Act, after taking 
into account the increase in the capital value of the land 
benefited or capable of being benefited by the completion of 
construction of any irrigation or drainage work or by any 

J-1099-14 
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improvement or extension thereto; provided that the contri
bution shall in no case exceed one-half of such increase in 
the value of the land. 

In the Vidc.rbha Act betterment ch:uges are linked with 
the cost of the irrigation project concerned and not with the 
appreciation of land values as in the Bombay Act. In the 
Hyderabad Act though betterment levy is linked with the 
appreciation of land value as in the Bombay Act, the dates 
with reference to which the increase is to be computed are not 
specified ; notification of the dates of commencement and 
completion of a work has also not been prescribed as in the 
Bombay Act. In respect of both the Vidarbha and Marath
wada Acts, Rules were not framed by the respective Govern
ments for the levy of betterment charges. Rules under the:;e 
two Acts have also not been framed by the Bombay or 
Maharashtra Governments, since the question of unification 
of laws has been under consideration since 1956. 

3.9.3. Although in respect of Western Maharashtra the 
!aw was enacted in 1950 and the rules thereunder issued in 
\953. betterment levv has not even been assessed. let alone 
recovered, so far. The difficulties in assessment according to 
the principle of capital appreciation in the value of land, arise 
from the following three conditions obtaining in the prevai
ling irrigation system:-

(i) An optional system of irrigation, that is to say, a sys
tem under which in the irrigable command there is neither 
compulsion to the land holder . to take water nor a per
manent commitment on the part of the Government that 
water shall be supplied. 

(ii) A system under which it is not prescribed that a 
certain piece of land shall be grown with a particular crop 
only. ' 

(iii) \Vith the enactment of the tenan~y law and imp.k
mentation of other land reforms there IS no market pnce 
as such for land. . 
For these reasons assessment of the levy as a portion of 

the unearned increase in the value of land is not practicable. 
The present position of betterment levy,. therefore, is that 
there is a complete stalemate as re12;ards actwn to be taken for 
implementing -the laws enacted for the purpose, in all the 
three component parts of the State. . 

3.9.4. \Vhile it is not possible to recommend acnon on the 
lines of the existing legislation, it is necessary to rais~ the extra 
resources regardino- which expectation was entertamed when 
enacting the bett~ment levy legislation. Increas~d producti
vity is the only basis on which an extra charge hke a better-
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ment levy can be made and we recommend that such a Jevy 
should be charged on all lands irrigated by Government works 
whether new or old. In these circumstances; it is obvious that 
calculations regarding the levy cannot be made in terms ot 
future increments in values of lands. We have also already 
pointed out that recent legislation highly restricts the market 
for land and makes it difficult to assess adequately incre
ments in value of lands. In our opinion, the proper justifica
tion for a levy or charge corresponding to the betterment 
levy lies in the need for additional finance for development 
of the resources of the State. Without such additions being 
made for financing capital expenditure, the progress of 
irrigation at the pace we desire would not be possible. 1here 
appears to us, a very strong case for raising part of the adde:d 
finance required by a levy on those who benefit from exist
ing or new irrigation works. In Maharashtra., the difference 
made by a public system of irrigation to agriculture and 
agriculturists of a tract is very great and cultivators willingly 
incur very considerable expenditure for obtain~ng alternative 
private sources of irrigation where possible. Furthermore, the 
bulk of cultivators benefiting from a public system of irriga
tion would not come withm the operation of taxation of 
personal incomes. We, therefore, consider it justifiable to 
recommend a special surcharge on water rates in order to 
provide nucleus of a fund to be used for the extension of 
1rrigation works. \Ve considen,lhat a surcharge of 14 per cent. 
on the water rates is reasonable and should be recovered on 
all irrigation works, whether old or new. 

3.9.5. The depreciation charge is levied for laying by some
thing from the current income to enable an asset to be 
replaced when it becomes obsolete. The life of an irrigation 
work would depend on a number of factors such as the type 
of the project, the nature of the construction, etc. The 
minimum life may be taken at about 60 years. The present 
capital cost (sum-at-charge) of providing irrigation facilities 
is about Rs. 1,050 per acre. The annual instalment at 4.5 per 
cent. rate of interest would be Rs. 3.57. On the cost of water 
the percentage which the annual instalment will bear would 
be 6.3. A depreciation charge equivalent to about 6 per cent. 
of the water rate will cover the cost of the project in 60 
years. 

3.9.6. We recommend that a consilidated betterment-cum
depreciation charge equivalent to 20 per cent. of water rate 
may be charged, the period of recovery being unlimited. 
When water rates are fixed between 6 and 12 per cent. of 
the gross income (vide paragraph 3.4.8) the betterment levy 
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would be equivalent to 1.2 to 2.4 ~r cent. of the gross income. 
The average water rate would be about 10 per cent. of the 
average gross income. Thus together with the consolidated 
betterment-cum-depreciation charge the.irrigator will pay about 
12 per cent. of the gross income. 

A consolidated levy equivalent to 20 per cent. of the water 
r~te ~ill serve ~o~h the objectives of the levy, stated earlier, 
vzz., (1) appropnatmg to the State a portion of the special 
benefits derived from the public irrigation system and 
(ii) recoupment of the capital invested. 

3.9.7. The monies recovered as consolidated levy may be 
credited to an ' Irrigation Development Fund ' to be used for 
the development of irrigation facilities. 

3.9.8. For administrative convenience there should be only 
a single ' irrigation charge ' which should include both the 
water rate and the consolidated betterment levy. The respec
tive shares of water rate and betterment levy, out of the 
irrigation charge may be separated and credited to the 
appropriate heads of ·accounts, but as far as the irrigator is 
concerned there should be a single charge for water, namely, 
the irrigation charge. Whenever this irrigation charge is 
revised the respective percentage shares of the water rate and 
the betterment levy should remain unchanged, the incidence 
of increase or reduction in the irrigation charge being borne 
proportionately by both the water rate and the betterment 
levy. 

3.9.9. Betterment levy should not be charged during the 
period in which concessional water rates are charged on a 
new irrigation work, lest the very purpose of giving conces
sion in water rates is defeated. 

3.9.10. Betterment levy should be charged on all land 
irrigated by Government works, whether so far constructed 
or to be constructed hereafter. The 'irrigation charge' will 
then be uniform for the same quality of service and in the 
same geographical region. , 

3.9.11. The consolidated betterment-cum-depreciation charge 
is not to be a part of the water rate, although it may be fixed 
as a proportion of the latter and recovered as a part of the 
single 'irrigation charge •; for administrative convenience. 
Therefore, local fund cess which is levied on the water rates 
should not be charged on the betterment-cum-depreciation 
portion of the irrigation charge. 



CHAPTER FOUR 

Formulation and Execution of 

Irrigation Projects 

4.1. Formulation of irrigation projects 

4.1.1. The formulation of an irrigation project is a complex 
operation involving numerous technical problems as well as 
some economic aspects. Firstly an irrigation project must. be 
a part of the general plan for the development of the irriga
tion resources. of the basin concerned, as outlined in the 
relevant Master Plan. This requirement determines to some 
extent the scope of the project. The designing of the different 
components of the project, e.g., headworks, canals, etc., 
embraces many fields of irrigation engineering such as geology, 
soil-mechanics, concrete and structural construction, various 
types of works along the canals and organising and handling 
of earth-moving .and other machinery. The considerations 
regarding the dependability of water supply, distribution of 
irrigation benefits over the area to be served, the crop pattern 
likely to emerge in the context of the soil-climate complex of 
the area, etc., involve many geographical and economic 

PLANNING 
OF IRRIGA• 
T!ON PRO· 
JECTS 



98 Chapter Four 

aspects, which considerably influence the process of detailed 
formulation of irrigation projects. 

Another important factor which renders the process of 
formulation of an irrigation or a hyqel project a complex 

~ne is the necessity of conceiving it initially itself in its final 
./ shape ; unless the ultimate storage proposed, the ultimate 

are~s t.o be served, etc., are finalised at the very outset, the 
des1gnmg of the storage and canal becomes difficult and 
sometimes unnecessarily costly. A review of the progress of 
construction of the various irrigation projects in the Second 
Five Year Plan will illustrate this point. Some o£ the projects 
in the Second Plan such as Mula, l\1anar, etc., could not be 
started up to the beginning of the third year of the Plan 
period, while others like Warna, Kurnoor, etc., have not been 
started even now. This delay is mainly because the ultimate 
development proposed under the project could not be 
finalised earlier. It is. therefore, absolutely essential that there 
should be detailed and thorough planning of an irrigation 
project before its actual construction is started. 

FoRMULA- 4.1.2. The formulation of irrigation projects has necessarily 
IRR~~~~! to follow a specific sequence to ensure economic and full 

PRoJECTs utilisation of the available water resources. As already pointed 
out, the first step is the preparation of Master Plans for the 
different river basins. Government has already taken steps to 
get Master Plans prepared for the different river basins. We 
have, in chapter II, discussed those aspects of irrigation 
policy which have J. bearing on the preparation of Master 
Plans. 
f Because of th~-~()mpJ~~~ty_,().f..!l}~ pro~~~ involved in the 
k~~Iat:on ~f I.rngat:o:: pr?J~cts .It ~as to .. goj~rou$_~~ee~ 
stages, vzz., (1) p.[~hmmary mvesngauon, (u) det@ect_I,l2.:Ssll
gat1ol'l and (iii) preyarati~!l __ of_d,et?.il.~d_ plans~ . de_:;_~gn: and 
estimates. Formulatwn of a proJect m stages enables~ 
most advantageous alternatives in respect of site, type of 
construction, design, alignment, etc., to be selected. The 
method of formulation of a project in stages should not, 
therefore, be abrogated for the sake of speed; speed in the 
formulation of irrigation projects is often wasteful in cost 
and utility. Rather should the purpose of expedition be 
achieved by initiating the formulation of large projects 
sufficiently ahead. All possible alternatives of site should be 
investicrated during the first stage, i.e., of prelimimry investi
gation band in enough detail and under comp.etent di.rection at 
sufficiently high level, preferably of the Chtef Engmeer, ~he 
Chief of the Desicrn Orcranisation and an expert Geologist. 
This course of actign wilf ensure the rejection of less desirable 
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sites and effect a saving by way of avoiding higher cost. 
Normally, estimates prepared on the basis of the preliminary 
investigation arc submitted for administrative approval. The 
accuracy of the various provisi0ns made at this stage deter
mines whether the estimates would need revision at a later 
stage or not. A review of the Second Five Year Plan projects 
shows that estimates fer headworks are usually worked out 
in enough detail and are, therefo::-e, sufficiently accurate. 
This is not, however, th~ case in respect of other items like 
canals, land acquigition, construction of distributaries, etc. 
TI1e provisions made for these items are often found to be 
inadequate, thereby giving the impression that the estimates 
have been inefficiently made. The Commission considers it 
desirable that fairly detailed estimates for canals and the main 
branches, as well as for land acquisition, should be prepared 
after an actual survey, i.e., in the same manner as thnt adopted 
for estimating the cost of headworks. There is no objection 
to estimating the cost of the remaining items, viz., distri
butaries, buildings, roads, etc., on the basis of the experience 
gained in other works, provided realistic norms are prepared 
and laid down for the guidance of the estimating officers. 
The Irrigation and Power Department has already prescribed 
norms in respect of some of these items. Similar norms should 
be laid down for the remaining items. 

The important stage of detailed investigation should be 
carried out in close consultatiol'i with the Designs Organisation 
and the Geologist. An important item of detailed investigation, 
which is often overlooked, is the survey and testing of local 
constructional materials. Inadequate or inaccurate informa
tion in this respect has often led to unsuitable design and 
wrong estimation. This item of investigation should, there
fore, be considered important. A study of the various alter
natives worked out in the Designs Office, on the basis of the 
detailed investigation, will lead to the most suitable design 
being adopted. Such detailed studies of alternatiYe designs 
based on detailed field investigation have saved, we are told, 
about Rs. 90 lakhs on the Vir Project and Rs. 50 lakhs on the 
Girna Project. 

4. I .3. The following points should be specifically attended 
to in formulating irrigation projects:-

(i) The likely crop pattern has to be worked out for the 
formulation of an irrigation project. This should be done 
on the basis of a complete soil survey and a careful study 
of the existing crop pattern in an adjacent area with a 
similar type of irrigation facility as the one in view in the 
project to be formulated. The likely crop pattern should be 
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finalised only in consultation with the Agriculture Depart
ment and knowledgeable local farmers. 

(ii) The present practice of designing canal capacities at 
the head just sufficient to meet the peak demand is correct, 
but it is necessary that canal capacities in the lower reaches 
should be 25 to 30 per cent. more than those required for 
carrying enough discharge to satisfy the peak demand in 
the respective reaches. This extra capacity lower down the 
canal will enable larger discharges being carried during the 
monsoon for giving seasonal irrigation and thereby making 
greater use of the monsoon flow. This ,.,-ill also help in 
filling up tail-tanks in a much shorter time. Such increase 
in canal capacity would no doubt increase the canal cost 
but the extra cost (which would be less than proportionate 
to. t~e increased capacity) would be fully justified 'in our 
opmwn. 

(iii) The needs of drinking water supply of villages in and 
adjoining the command should be taken into consideration 
at the time of formulating an irrigation project.. In such 
cases a near I 00 per cent. dependability need not be con
sidered· as indi!>pensable for water supply.· Such drinking 
water supplies would also have to bear some cut when there 
are general· shortages in particular years. The distress in 
rural areas in respect of domestic water supply is gener<Jlly 
so acute that even a supply with a le,ser dependability 
would mean a great relief. 

The v~llages and towns in the command areas (.-an draw . 
raw water from the canal and use it for domestic or 
industrial purposes after necessary treatme!!t. Such arrange
ment will nece~sarily need balancing tanks, filtration unus, 
etc. The Public Health Engineering Section should evolve 
suitable type designs for these works, which would greatly 
expedite water supply arrangements in the rural ar~as. 

(iv) For efficient management of irrigation, quick com
munication facilities like telegraphic and telephonic 
systems are very essential. Provision for these means of 
communication should invariably be made at the time of 
formulating irrigation projects. 

(v) Wherever canals pass by village sites or cross important 
public roads, ghats for the use of villagers and ramps for 
watering cattle should be invariably provided. Service roads 
along the distributaries, which normally run along the 
ridges, should be made public roads. These should, there
fore, be provided in the project according to the sta.ndard 
specifications laid down for ro~ds. !he road s~stem. m the 
canal command should be stud1ed, m consultauon wnh the 
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officers of the Buildings and Communications Department 
with a view to finding out which sections of the service roads 
on the main canal would be needed by the public as a link 
between public roads ; such portions of service roads as can 
serve as linking roads should be broadened and metalled 
and thrown open to the public. 

(vi) Even where it is not proposed to generate power 
immediately, provision for turbine pipes should invariably 
be made in the design of the headworks, so that power can 
be generated whenever it becomes possible to do so, 
without any difficulty. 

(vii) Wherever possible the reservoir should be made use 
of for pisciculture and the site made suitable as a tourist 
centre. For attracting tourists provision shquld be made for 
terrace gardens, illumination (where power is generated), 
rest-houses, etc. 

(viii) Tail-tanks are useful for dispersing the benefits of 
irrigation over a larger area. There is no doubt that equi
valent storage at the main reservoir can be provided at a 
lesser cost but the advantage of dispersal should outweigh 
the consideration of additional cost which would not be 
lar~e. Wherever possible tail-tanks should be provided for. 

(1x) At present small tanks are not considered and well 
construction not encouraged in the commands of projects 
of major irrigation works. This is probably being done 
with a view to avoiding d11plication of capital investment. 
The Commission has recommended in paragraph 2.6.2. that 
flow irrigation ~thould be combined with lift irrigation. 
Therefore, if there are already some wells in the command 
they will help in the expeditious development of such 
combined irrigation system. The Commission, therefore, 
considers that well construction should be encouraged in 
the commands of major irrigation schemes and small tanks 
should also be constructed in the command area. As 
regards the local priority to be accorded to such works, 
especially small tanks, that is another matter to be judged 
on the consideration of the widest dispersal of benefits of 
outlay for development of water resources. 

(x) Construction of small irrigation works in the 
catchment area of an existing major storage scheme is ;not 
permitted at present, on the ground that such small works 
may affect the yield for the major storage scheme. It has 
already been suggested that the needs of all the areas in 
a river basin should be considered and the available water 
resources equitably allocated between the different parts of 
the basin. Small irrigation works should not, therefore, he 
J-1099-15 
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ruled out where they are needed in pursuance of this 
objective even when they lie in the catchment areas of new 
major projects. This should equally apply to projects which 
have already been undertaken. Especially the fact that we 
are far from being anywhere near the optimum utilisation 
of the water resources of any valley (especially on the lower 
dependability that we have recommended) makes it still 
practicable to meet all such urgent local demands which, 
while small in themselves, are yet of vital importance to the 
beneficiary areas. 

(xi) It is sometimes contended that minor irrigation works, 
which have both the catchment and the irrigated areas in 
the low rainfall zone, are not useful because in years of 

. good rainfall water is not required by irrigators, while in 
years of low rainfall there is no water in the tanks to be 
supplied to irrigators. Though this is true for very good or 
very bad years, there are years with normal total rainfall 
but with bad distribution, when such tanks are very useful 
for ensuring a good yield. With. good yields in such years, 
the irrigators under these tanks would be able to face better 
a very bad year which may occur once every five years or 
so. To this extent these tanks are helpful in reducing hard
ship in some of the bad years, They also help by maintaining 
water supply in wells useful for drinking-water and irriga
tion. 

(xii) Continuous erosion of the soil in the catchment areas 
of reservoirs causes silting, which, if allowed to continue 

·unchecked over a long period, reduces the capacity and 
thereby the efficiency of the reservoir. We have recommend
ed elsewhere that contour bunding of the entire cultivated 
area suitable therefor should be completed as quickly as 
·possible. However, a large part of the catchment is likely 
to be under forests. If this area has an adequate vegetative 
cover, erosion will be reduced to the minimum. We would, 
therefore, suggest that plans for the afforestation of denuded 
forest areas in the catchments of reservoirs should be 
formulated along with the irrigation project itself and the 
Forest Department should, as a part of its own afforestation 
programme, execute the plan of afforestation simultaneous-
ly with the project. · ' . 

If some of the area is to be disforested, e.g., for the 
rehabilitation of displaced farmers, care should be taken to 

. see that contour bunding or other anti-erosion measures are 
. taken before the area is actually brought under cultivation. 

(xiii) The opinion is often expressed that minor irrigation 
w.orks are cheaper, that they can be executed in a short 
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time and that development of irrigation on such works is 
very much faster than on large works. It is, therefore, 
pleaded that minor irrigation works should be given 
preference over major works while formulating the pro
gramme of irrigation development. 

This opinion is based on the assumption that the essential 
difference between major and minor irrigation schemes is 
their size. This is, however, not so in the conditions obtain
ing over the greater part of the Maharashtra State. Minor 
works differ from major works in their character. Major 
irrigation schemes have their storages in the dependable 
rainfall zones whereas most of the minor storage schemes 
get their water supply from the precarious rainfall zone in 
which their command is also situated. On account of this 
difference obtaining in Maharashtra the question of giving 
preference to one over the other type does not virtually arise. 
Even apart from this difference the opinion that minor 
irrigation works are cheaper per unit of area irrigated is 
also not borne out by experience. The details in Table 
No. 32 will clearly indicate that the cost per MCft. of live 
storage for medium and minor irrigation works is .nearly 
2 to 2.5 times that for large irrigation projects. Experience 
shows that the development of irrigation on minor works 
is also not faster than on large works as may be seen from 
the data contained iri TabJ~s Nos. 47 and 48. 

The only point in favol.lf of minor irrigation works is 
that an individual work can be completed in a -slightly 
shorter period than is the case with a large project. This 
advantage should not, however, tip the balance in favour of 
minor works since irrigation works are a long term invest
ment and an advantage of one or two seasons should not 
outweigh the permanent disadvantage of a higher capital 
investment per unit of water utilised. However, it has 
already been sfuted that certain \areas which cannot be 
served by rna jor works will have to be served by minor 
works, to achieve a wide dispersal of irrigation benefits. 
The importance of dispersal of benefits is so great that the 
possibility of being able to bring under irrigation a some~ 
what larger area elsewhere, with the same investment of 
capital resources, should not result in the creation of 
irrigation facilities only in those areas which can be served 
by major works. -

(xiv) The sight of an old tank lying unused or being 
used for a very much smaller area owing to silting, often 
leads to the demand for its renovation by desilting. 

Dcsilting is a fairly costly operation. Even at the mini-
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mum rate of Rs. 2.5 per 100 c.ft. the cost of addin(J' 
one MCft. of storage capacity would be about Rs. 25,000. 
The average cost of minor tanks is about Rs. 12,000 per 
MCft. of water stored as may be seen from Table 
No. 32. Raising the height of the bund is .more economical 
than desilting provided there are no other technical diffi
culties and the additional land to be submerged is not very 
valuable. The Commission does not, therefore, recommend 
increasing the irrigation potential of tanks by desilting as 
a normal method. 
4.1.4. The bulk of the construction work is being and will 

continue to be carried out through contractors. It is, there
fore, necessary to create conditions which would induce con
tractors to offer competitive rates. The Commission recom
mends that the following steps may be taken to achieve this 
object. 

(a) Estimates should be prepared on the basis of realistic 
rates. It would be helpful if the estimates prepared by the 
investigation engineer are checked before they are finally 
sanctioned and put to tender, by an engineer in charge of 
construction, with a view to ensuring that they are 
realistic. 

(b) Detailed and complete information about site con
ditions and availability and leads of construction materials 
should be made available to prospective contractors prior 
to tendering. 

(c) Active steps shoula be taken to build up a reputation 
for prompt payment and settling of claims. 

(d) A reasonable period should be provided in the agree
ment for completion of the work. 

(e) Timely steps should be taken for advance procurelil1ent 
of materials (including controlled articles) to be supplied 
to the contractors. 

4.2. Organi~~l...set~ 

4.2.1. Master Plans for the different valleys are prepared 
as the first step h1 the exploitation <Df water resources. This 
is followed by specific investigations of the various projects 
outlined in the Master Plan. The present arrangement is that 
the Water Resources Investigation Circle (W. R. I. C.) deals 
with the preparation of Master Plans, while the Irrigation 
Projects Investigation Circle (I. P. I. C.) deals with the investi
gation of specific projects. This arrangement appears to be 
generally suitable but the Commission considers that some 
improvements are necessary to make for better planning and 



Chapter Four 105 

proper formulation of irrigation projects. Our suggestions are 
as follows :-

(i) The Water Resources Investigation Circle should take 
into account the domestic and industrial water r~ments 
while formulating Master Plans for the different basins. 

(ii) We have separately recommended that a survey of 
underground water resources should be carried out. The 
Water Resources Investigation Circle should make use of 
the results of this s~;~tyey for worki_QK....QYLthe i~ation 
possibilmes fro~~h~~. source. -

(iuJ I he fffigation Projects Investigation Circle should 
, take up the investigation of projects which are likely to 

be taken up in the fourth Plan period, .after it has co:r:n
pleted work on the Third Plan projects. Detailed investiga
tion, designing and estimation of irrigatiqn projects is a 
comparatively long and slow process. In view of the amount 
of work contemplated in the next few Plan periods, it is 
necessary that the Government should have a stock of fully 
investigated projects which can be taken up even at short 
notice, if and when funds become available. 

(iv) Even though the main work involved in this respect, 
is for the engineers to handle, there are various other items 
such as working out the crop pattern suitable for the soil
climate complex of the area and other developmental 
problems which can be ro.ore effectively dealt with by 
experts in those fields. It will, therefore, be useful to 
associate officers from the Agriculture, Co-operative ana 
Revenue Departments with the work of preparation of 
Master Plans and individual projects. 
4.2.2. An i~portant phase in the formulation of irrigation 

prolects is aet.a1_kd .Jiesign.ing: Examples- ?f · · econo~1es that 
can 1Je achieved by a<Ioptmg the most smtable destgn have 
already been mentioned. In fact the maximum scope for 
economy is afforded at the stage of preparation of detailed 
designs. Tliere should, therefore, be· a well-staffed Designs 
Organisation working under the Chief Engineer in charge of 
designs. The Designs Organisation should be manned by 
capable and experienced staff. The officers in the Designs 
Organisation are expected to keep themselves posted with 
up-to-date developments in theory a.nd p~actice of designs. 
They must, therefore, be given suffictent ume for study and 
also for working out the various possibilities and alternatives 
regarding the projects under investigation. It would be a false 
economy to burden the designs staff with too much work 
and to measure their performance in terms of arbitra-ry or 
purely quantitative yardsticks of work. The staff should fie 
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sanctioned on a liberal scale to achieve substantial economy 
in the costs of irrigation projects. 

There should be a regular programme of training of 
junior engineers, who have an aptitude' for designing work, 
so that they can acquire knowledge of advanced techniques. 

We ·recommend that within the Designs Organisation the 
practice should be to have the work of designing and esti
mating done by one unit checked by another unit. 
. 4.2.3. The State Government is undertaking big irrigation 
projects involving heavy capital outlays. The responsibility 
of sanctioning a particular design entirely rests with the 
Chief Engineer concerned. We feel that this responsibility is 
too heavy to be shouldered by a single officer, whatever be 
the range of his experience. We, therefore, recommend 
that an expert team, comprising senior engineers .in 
the State Government service and suitable retired engi
neers. should be associated with the Chief Engineer 
in his technical scrutiny of large projects-say costing 
more than Rs. 10 crores each. Although the responsibility 
for the technical sanction to be given to a project will con
tinue to remain that of the Chief Engineer concerned, the 
technical advice given by this expert team should be of 
considerable assistance to the Chief Engineer in reaching 
decisions on difficult issues in the technical 1'phere. The 
opinion of the expert team should be on record as well as 
the reasons of the Chief Engineer for making deviations, if 
any, from the opinion of the expert team. 

4.2.4. The efficiency of the Designs Organisation would be 
greatly enhanced if research for testing the efficiency of 
various designs and their suitability under the local circum
stances obtaining in the area of a project is undertaken. The 
State has recently established the Maharashtra Engineering 
Research Institute which should be adequately equipped for 
undertaking comprehensive research schemes in this sphere. 

4.2.5. Execution of an irrigation work is much more speedy 
if mechanical equipment is used, such as earth-moving 
machines, concreting plants, trucks, compressors, mixers, etc. 
It is very necessary that such equipment be maintained pro
perly to get the maximum benefit in both speed and economy. 
There should, therefore, be sufficiency of maintenance staff 
and well equipped workshops. Various kinds of gates required 
for storage works and canals also call for specialised design· 
ing as well as fabrication. The State Government has recently 
made. a start hy setting up a mechanical organisation for the 
purpose. 
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4.2.6. The construction organisation is often hampered in 
its work on account of lack of sufficiently wide powers exer
cisable by the officers in the field. This lack of powers is 
particularly harmful in emergent circumstances which often 
arise during the course of construction work. At present 
Executive .Engineers have powers for technical sanction only 
up to Rs. 25,000 and Superintending Engineers up to Rs. 2 
lakhs. All works costing more than Rs. 2 lakhs have to be 
sanctioned by the Chief Engineers. Since most irrigation 
projects cost more than Rs. 2 lakhs almost all technical 
sanctions to projects have to be given by the Chief Engineers. 
The lower otficers exercise their powers of technical sanction 
only in respect of working estimates which individually cost 
less than these sums. The Commission con:;iders that these 
powers need to be considerably enhanced .with a view to 
securing speed and efficiency in the execution of irrigation 
projects. It has been suggested to us in this connection that 
Executive Engineers should be given powers to accord techni
cal sanction for works costing up to Rs. 1 lakh, while Superin
tending Engineers should exercise these powers up to 
Rs. 5 lakhs. This may be considered by Government. 

4.2.7. Government has already set up a mechanical orga
nisation with a view to ensuring proper maintenance and 
use of mechanical equipment and also for manufacturing 
the various typ~s of gates required for irrigation works. The 
Commission has, however, observed that centralised adminis
trative control over the staff working the mechanical equip
ment on a project often hampers smooth progress of the 
work. It is necessary that the officer in charge of the work 
should have administrative control over the mechanical staff 
also, along with the civil engineering staff. The role of the 
expert mechanical organisation at t?e headquarters should 
normally 'be confined to giving help and guidance in the 
proper maintenance of the mechanical equipment and 
technical control of the staff in regard to undertaking repairs 
and marshalling and deployment procedures. If on a parti
cular project the entire job is very highly mechanised, the 
officer in charge of the project may as well be a mechanical 
engineer and the local civil engineer should in such cases 
be under his control. In either case, it is necessary to have 
unified overall control of work on a project. The opinion of 
the officer in charge of a project about the work of the staff 
under his control, including the mechanical staff, should 
form a part of the confidential personal records of the staff. 

4.2.8. The Technical Personnel Committee appointed .by 
the Government of India a few years ago laid great emphasis 
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on in-service or refresher trammg of construction engineers. 
The Committee observed that "in view of the enormous 
advance that the progressive countries of Europe and America 
have made in the field of engineering ·and technology, it is 
desirable that officers should have the benefit of training, 
both theoretical and practical, in and through selected 
universities of those countries". In view of the large pro
gramme of irrigation works, to be completed by 1980 as 
recommended by the Commission, it is important that engi
neers likely to be posted to construction jobs are given in
service traming immediately. The present shortage of experi
enced men should not be allowed to stand in the way of 
sparing officers for training for short periods, since refusal 
to suffer some inconvenience now would result in much 
greater shortage of experienced engineers when faced with 
the ever increasing demand for such officers required for 
completing the formidable task set . as the target. The Com
mission, therefore, recommends that a long term and conti
nuous programme for training of engineers within the 
country and abroad should be immediately formulated and 
implemented, in spite of the non-inclusion of such a training 
programme in the Third Five Year Plan. Steps should also 
be taken to ensure the proper utilisation of technical specia
lisation and experience by posting officers to jobs in which 
their training and experience would be useful. 
/In this connection we also feel that it would be advisable 

/to depute for short periods some of the senior engineers to 
central bodies like the Central Board of Irrigation, the Central 
Water and Power Commission, etc. These officers will bring 
back a fund of exeprience which would help in increasing 
the technical efficiency of the State Engineering Service. 

4.2.9. The Commission feels that au important matter 
relating to service conditions of engineers should be attend
ed to forthwith if the staff is to work with enthusiasm and 
initiative in the task entrusted to it. Although this matter 
may be applicable to the personnel of some other depart
ments also, we wish to emphasise that its wider relevance 
should not stifle action with regard to the engineering 
services. The Commission has noticed that a large percentage 
of the staff is continued on a temporary basis and is thereby 
deprived of the benefits derived by those in permanent ser
vice. It is not desirable that a high proportion of the staff 
should continue to suffer the disabilities of temporary Gov
ernment servants and for no valid reason. Large scale 
retrenchment is not at all likely to be effected in the foresee
abl~ future-certainly not with the continuous expansion of 
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activities in respect of development of water resources 
required to be effected. The Commission, therefore, recom
mends that a very large proportion of the existing temporary 
staff should be made permanent. 

4.2. 10. Appreciation of meritorious work is the best incen
tive to the staff to achieve distinction by putting in the 
maximum effort. The Commission suggests that good work, 
i.e., far above the average, should be appreciated by award
ing medals or certificates to the personnel concerned-both 
individually and by groups, such as Divisions or Sub-Divi-
sions. Government should also consider introducing a system 
of giving cash bonuses or granting of advance increments 
m appreciation of extraordinarily good work done. 

4.3. Execution of irrigation p~~jects J 

AJ>PRECIA· 
TION OF 
GOOD WORK 

4.3.1. Construction work to be economical and S,Eeedy CoNsTRue

needs carHul advance planning. 'f'fi1s need is often· over- TION 

loo'Ked. It -1s essential i11at Construction planning receives PLANNING 

more attention than what has hitherto been paid to it. Con-
struction planning involves planning for men, materials and 
equipment. It should be done in as much detail as possible 
so that the entire construction activity is carried on smoothly 
and according to schedule. One of the objectives in this 
planning should be that the work in question ~hould start 
giving benefits in as short a ·time as is possible. This requires 
that at least a part of the canal system should be ready for 
usc by the time a part of the storage becomes available. If 
there is no such synchronisation a large part of the capital 
invested remains unnecessarily idle. The Gangapur proj<::~t_ 
is a flagrant instance of non-synchronisatigJLin_.constniction 
planning. In this project, storage was ready by 1954 but the 
same could not be utilised till 1958 a~ canals were not ready 
till then. In fact, the canal work wa~' started only after the 
work on storage was completed. Construction of canals takes 
comparatively longer time than that required for construc-
tion of hcadworks. Construction of canals shouid, therefore, 
be started at least simultaneously with the work on the 
reservoir. if not in advance of the latter. Such planning will 
help towards utilisation in part as soon as some storage 
water becomes available. 

The recurring cost of mechanical equipment can be kept 
down only by keeping it continuously busy. This can be done 
hy arranging that the periods of its use on the different 
works follow each other in rapid succession. Therefore, not 
only has a plan to be prepared for each project individually, 
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but also for all the projects to be undertaken during a period 
(e.g., a Five Year Plan period) together. 

SHoRTENING 4.3.2. The discussion in paragraph 3.4.5 will indicate the 
THE~E~~~~ need of keeping down interest charges during the construc

sTRUCTION tion period. The longer the period of construction heavier 
are the interest charges ; they add to the sum-at-charge. It 

~· therefore, essential on this count also to prepare a con
struction plan for all the projects to be executed during a 
period so that their different phases of construction can be 
so dovetailed as to result in the most economical use of 
mechanical equipment, expert personnel, etc. The financial 
allocations for irrigation projects both during a Plan period 
and from year to year would consequently have to be so 
made as to fit in with the overall construction programme. 
The employment of investigation and construction staff as 
well as the availability of mechanical equipment make it 
necessary that at a given moment different projects are in 
different stages of construction, i.e., some projects should be 
under detailed investigation, some at the preliminary stage 
of construction while the remaining at an advanced stage of 
construction. It is not at all necessary that all the projects 
included in a Five Year Plan should be started and com
pleted during the same Plan period. Plan periods are arbi
trarily determined groups of years meant for convenience of 
financial planning, while construction activity is a continuous 
process. If work from the stage of preliminary investigation 
is started on all the projects in a Plan at the beginning of 
that Plan period very little work will be done during the 
initial years and the financial burden will tall unequally on 
the years in the later Plan period. It is, therefore, desirable 
that at the beginning of each Plan period there should be 
under investigation and construction a number of projects 
at various stages of progress, which would be technically a 
• spillover ' from the preceding Plan period. The above does 
by no means imply that the construction period of a project 
should be staggered ; in fact the construction period of each 
project, individually considered, should be the minimum 
possible so as to reduce the idle period of the capital invest
ment. 

SPEEDING UP 
LAND 

ACQUISITION 

4.3.3. Out of the factors which contribute largely to delay 
in the execution of irrigation projects is land acquisition. 
Many of the construction engineers interviewed by the Com
mission were of the view that construction works should not 
be taken in hand unless the required land is not only 
acquired but possession given to the construction organisa
t,ion. They complained that at present they have to devote 
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considerable time and energy to pursuing these non-techni
cal matters, which avoidably commits the time and energy 
of technical staff admittedly short of requirements. It is, 
therefore, suggested that for expediting land acquisition 
work a suitable unit of revenue staff under a revenue officer 
should he appointed along with the skeleton staff sanctioned 
for a project and this unit should be controlled by the con· 
struction engineer. This unit should complete all the neces
sary papers for acquisition of land. It should be so arranged 
that land becomes available for construction work by the 
time the other preliminaries such as preparing working 
estimates, inviting tenders and fixing of agencies are com
pleted. Normally no specific item of work should be started 
unless the land required for it actually becomes .available. 

At present any land which has structures on it cannot be 
taken over under the urgency clause. This provision often 
results in delay in taking possession of land required for the 
construction of. irrigation works. We P!'Opose that the law 
should be amended to provide for the application of the 
urgency clause to all land, irrespective of whether or not it 
has structures on it. 

We have also made a eroposal in paragraph 4.4 for amend
ment of the land acquisition law for acquiring land for the 
rehabilitation of farmers whose lands are acquired for the 
construction of irrigation ptojects. 

4.3.4. Efficient execution of irrigation works calls for pro
per understanding of the different techniques involved. 
These can be learnt by the supervisory staff, only if it is 
given an opportunity to handle some work themselves, i.e., 
departmentally. Construction staff should, therefore,_ be 
required to execute departmentally every year, works costing 
about Rs. 50,000 in each construction division. Moreover, this 
would also help to keep down costs because, with a nucleus 
of departmental staff conversant with actual construction, 
engineers will not he chary of undertaking construction of 
a work departmentally, whenever contractors form a ring 
and quote unreasonably high rates. 

4.3.5. The general principles mentioned above would also 
be applicable to small irrigation works, such as minor tanks, 
drainage works, etc., except in respect of detailed designing. 
Designs for some of these works can be standardised and 
suitable type designs evolved. These can be used by the 
proposed Zilla Parishads through their technical staff. 
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4.3.6. The present procedure for implementing a co-opera
tive lift irrigation scheme has been found to be unnecessarily 
time-consuming and often results in the promoters losing 
heart on account. of the delay. This is ·mainly due to too 
many agencies being involved in the clearance of the 
scheme. We suggest that only two Departments, viz., the 
Co-operative and the Irrigation Departments, should handle 
this work. The Irrigation Department should give a general 
indication 'Of the areas where lift irrigation schemes are 
likely to be workable. (Perhaps the VI. R. I. Circle could do 
this outside of existing irrigation systems and the Circle 
Officers .in charge so far as existing irrigation systems are 
concerned). We have suggested in paragraph 3.7 6. that 
'norms' of recurring cost of lift irrigation for the different 
crops and for different lifts should be prepared. \Vith the 
help of the information regarding areas of likely success and 
the norms mentioned above, the Co-operative Department can 
decide where to intensify its effort of organising co-operative 
lift irrigation societies and whether the circumstances of a 
specific site are suitable with reference to the norms of 
recurring cost. After a society is organised, it !>hould carry 
out all the works strictly according to the approved plans 
and estimates and under close supervision of the Irrigation 
Department, where indeed they would not like to entrust 
the execution itself to the Irrigation Department. These 
steps should result in the expeditious construction of lift 
irrigation schemes and reduce chances of failure and avoid 
the waste of effort and dampening of enthusiasm and infruc
tuous expenses frequently caused at present. 

4.3.7. On the existing Deccan Canals nearly 70,000 acres 
of area has become waterlogged and saline. The problem of 
improving these lands is not receiving as much attention 
as it should. The cost of improving the lands already 
damaged would be about Rs. two crores, while the provision 
made in the Third Plan for this work is hardly about Rs. 40 
lakhs. At this rate, it will take another 25 years before the 
entire land is reclaimed. It is much cheaper to reclaim an 
acre of ·waterlogged land than creating irrigation facilities 
for an equal area of non-irrigated land; the cost of the 
former would not exceed Rs. 300 per acre while that of the 
latter would be about Rs. 850. The Commission feels that 
Government should find the additional funds necessary for 
completing the work at an early date. 

Because of the peculiar nature of drainage works, the pro
gress of their construction with manual labour is necessarily 
slow. It is, therefore, necessary to use mechanical excavators 
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for the work. An effort in this direction which was made in 
the J?ast failed because there was only one isolated machine 
workmg at a place, without proper arrangements for its 
maintenance and repairs. With the mechanical organisation 
now functioning in the State, it should he possible to use a 
small unit of 3 to 4 draglines at one place with the necessary 
technical staff. The unit can be moved from place to place as 
one drainage project after another gets completed. 

It is very necessary to prevent, to the maximum extent 
possible, land which has been brought under irrigation 
becoming waterlogged and saline. \Ve have recommended 
dispersal of irrigation benefits and introduction of the lift
cum-flow system of irrigation. Implementation of these 
recommendations together with rigorous observance of 'X' 
limits of perennial irrigation in each catchment should. in 
our opinion, result in the virtual disappearance·of the problem 
of waterlogging in respect of new irrigation works. The 
introduction of the lift-cum-flow system of irrigation on the 
existing canals would help considerably in reducing the 
intensity and «xtent of the existing problem. 

4.3.8. A large part of the State cannot be served by flow 
irrigation from surface sources. In this area underground 
supplies must be augmented to the maximum extent possi
ble by measures which result in moisture conservanon. 
Contour bunding, nala pluggin_g and terracing are important 
among measures of moisture·· conservation. lt is estimated 
that nearly 260 lakh acres out of the total culturable area in 
the State, viz., 525 lakh acres, would 1·equire contour bund
ing. The area which will ultimately be included in the cul
turable command of irrigation projects, will not need 
contour bunding. Even though the programme of contour 
bunding was initiated as early as m 1942. it has gained 
momentum only since 1958-59. During the sixteen year'> 
from 1942-43 to 1957-58 the total area contour-bunded was 
7.80 lakh acres, whereas during the two years 1958-59 and 
1959-60 bunding work was done on an area vf 6.79 lakh 
acres. The target for 1960-61 was 7.41 lakh acres. By the end 
of the working season of the year 1960-61 the total area 
hunded was to be 22 lakh acres or about 8 per cent. of the 
total bundahle area. Even granting that in a work of this 
nature momentum is gained as time elapses, we feel that the 
achievement since 1958-59 is praiseworthy. It would he 
possible to complete the bunding work in the remaining 
92 per cent. of the bundable area in the next twenty years, 
i.e., up to 1980, provided sufficient funds are made available. 

It is presumed that a suitable technique for deep soil area:; 
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will have been evolved in the. meanwhile; the Agriculture 
Department has already taken up research work in this 
regard. The Commission recommends that this research 
should be intensified and a suitable technique finalised at an 
early date. 

The Commission also feels that the technique now in 
vogue for light and medium soils needs re-checking on the 
basis of experience so far gained. Such re-checking will possibly 
result in revision of designs of bunds thereby effecting 
considerable economy. This work should. therefore, be 
undertaken immediatelv. 

Contour bunding is 'an item of land development work 
and it should, therefore, be possible to evolve a system of 
financing this work through land mortgage banks. If this is 
done the burden on the State Plan vnll be considerably 
reduced. 

4.3.9. At present wells account for more than 50 per cent. 
of the area under irrigation. There is further scope for 
increasing irrigation under wells, especially after contour 
bunding has been carried out to the fullest extent. \Vell 
irrigation can easily be increased from the present eight lakh 
acres in the area outside the culturable commands ot irriga
tion works to about twenty-three lakh acres and from four 
lakh acres to fifteen· lakh acres within the culturable com
mands. Government has already taken up an intensive pro
gramme of well construction under which farmers are given 
loans through land mortgage banks and subsidies from 
Government. It is, however, necessary that this programme 
of expansion of well irrigation should be based on a sciemitic 
study of the underground water resources. Such a study 
would indicate the limits of exploiting this source of irriga
tion and also help in preventing excessive digging in parti
cular areas. It is necessary to establish a unit which will 
collect the necessary data regarding wells recently dug under 
the wells programme and evaluate the usefulness of the wells 
in the different areas. If a proper and comprehensive 
pro forma is prescribed for collection of dada, it would serve 
as a good basis for a detailed survey of underground water 
resources. We, therefore, urge the establishment of such a 
unit immediately. . 

Many witnesses told the Commission the difficulties faced 
by farmers in getting loans from land mortgage banks. 
Once the steps, which Government is contemplating with 
regard to the legal aspect of mortgaging land as surety for the 
loans, are taken the present difficulties would largely dis
appear. The Commission was also told of difficulties in 
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regard to procuring of blasting materials, bricks, cement and 
iron. Much· can be done for improving the situation in this 
respect. There is also difficulty with regard to skilled labour 
required for blasting and masons for building wells, espe
cially in the remote areas or where a large number of farmers 
get loans for digging wells at a time. Wtth regard to blasting 
the blasting units of the Agriculture Department need to be 
increased manifold. 

The Commission was impressed with the experiment made 
by the Collector of Aurangabad in one of the talukas of the 
district. All the agriculturists who desired to sink wells in 
their fields were asked to form a co-operative well construc
tion socit;ty. The society arranged to fix contracts for excava~ 
tion, to obtain materials for well construction and employ 
skilled labour. The society could complete all the wells for 
which loans were granted in the taluka in one working. 
season. Besides relieving the individual farmer of the 
botheration normally experienced in well construction, there 
was also economy in the cost. The Commission recommends 
that this experiment should be copied elsewhere in the State, 
with such modifications in the procedure as further experi
ence may indicate. 

The Commission was told by some witnesses that digging 
of wells in the deep soil areas involves tht• risk of the sides 
of the excavation collapsing. The technique of sinking wells 
adopted in Gujarat and in •rtorth India, where the entire 
depth of a well is in soil, can be adopted in these deep s~il 
areas of Maharashtra. The possibilities of adopting this 
technique in Maharashtra have not yet been explored by the 
Agriculture Department. It should do &o immediately and 
arrange to put into the field demonstration parties and train 
those who wish to acquire the skill. 

4.3. I 0. Percolation tanks are of great value for conserva
tion of moisture. They help to enrich the suh-soil water table 
and thereby make well irrigation in the area downstream of 
the tank more assured. With respect to moisture conserva
tion percolation tanks are an extension of the principle 
common to contour bunding and nala plugging. Although 
benefits of percolation tanks are accepted as a fact their 
precise extent in different topographical situations and with 
different kinds of substrata has not so far been ascertained. 
If this is done the siting and designing of percolation tanks 
can be done on a scientific basis leading to the maximum 
benefit from the capital invested in these tanks. We recom
mend that a scientific study of the benefit~ of percolation 
tanks should be undertaken as early as possible. In the mean-
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while percolation tanks should be located only at sites where 
minor irrigation tanks are not possible. 

Percolation tanks should be so designed that they are 
empty by the end of February ever}t year. If this is not 
ensured a considerable quantity of the stored water would 
be unnecessarily lost by evaporation. The above can oe 
achieved by a number of designing devices, e.u., cut-off 
trench not being taken down to the impcrvigus strata, 
material for construction being borrowed from the murumy 
area, etc. These devices should, however, be used within limits 
imposed by the consideration of the safety of the structures. 

4.3.11. It is necessary to use all possible means to consenc 
water and enrich the sub-soil water tabk. We, therefore. 
recommend that wherever possible road·bridges should oe 
converted into bridge-cum-weirs for holding water during 
the post-monsoon period. As a further aid for charging sub
soil, submerged diaphrams (sometimes merely of chopan 
impervious soil) in sandy river and nala beds can be 
constructed at suitable points. 

4.4. Rehabilitation of displacedJ~.mlers 
~,_...- .... ~ - ,_ ' , ..... , . ~ --

A scheme for rehabilitation of the farmers whose land" 
are taken over for construction of an urigation project needs 
to be worked out along with the project itself. It should he 
seen that a c.omprehensive rehabilitation plan is prepareci, 
which should be sanctioned together with the project .itself. 
The concerned Departments should execute the portion of 
the plan with which they may be concerned, expeditiously 
so as to complete the work before the lands are actually 
submerged or taken over. 

The market value of property taken over as at present 
customarily assessed, is generally J~~~-~hfw_ the cost of its 
replacement. P"aying compensation on the basis of such 
marietvalue, therefore, causes hardsl).ip. \Ve, therefor.-:, 
recommenatnat in ad<Ji!i~n to- tl1<! ~~mation determined 
according to the -existing law, Government should pay ex 
gratia .an amount equal to the difference b_etwee!}_ !b~arket 
value payable as compensation and the cost of replacement 
of the property 'taken over. . . . . . 

Government should.accept the respons1bll1ty of rehablhtat-
ing the _-pef'~~ .. ~nc~r~~1 P.hys"ically ~~~rs: __ by...prq_yk!ing to 
them s1miiar or near Similar land and houses dsewhere. 
Acceptance of cash compensation should b;: at the option of 
the affected pei"sons. 

It appears that at present Government have no powers to 
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acquire land- for rehabilitation of persons displaced from, ,the 
areas submer~ed bY. 1r~1gatto~t9ragts. The nee<i; for acquisi
ti®. of land or tliis purpose would not be obviated by the 
operation of the Ceiling Law since sufficient area of land may 
not become available by its implementation to meet all tht~ 
specific requirements of rehabilitation. The Commission, 
therefore, recommends that necessary powers to acquire lantl 
for this purpose should be taken by Government by amend
ing the relevant legislation. 



CHAPTER FIVE 

Irrigation Management 

5.1: ·Present system 

5.1.1. The system of irrigation management, as· it now 
obtains in Western Maharashtra. is largely the outt:ome of 
physical factors such as topography, soil-climatic complex, 
the nature of the water resources, etc. Unlike in the Punjab 
and U.P., where irrigation canals draw water from perennial 
rivers and run through flat country. canals in Maharashtra 
have to depend upon storages and to negotiate undulating 
terrain before thev are able to command sufficient culturahle 
land. Secondly, unlike in the Indo-Gangetic plain, where.; 
there is little variation in the soil from the head to the tail 
end of a canal, the soils in Maharashtra vary greatly a!most 
from field to field. In the low rainfall belt the erratic nature 
of the monsoon results in varying the demand for canal 
water, not only from year to year and from season to season 
but sometimes even from one rotation to another. Similarly. 
even though the storage works in Maha.rashtra are com
parable in respect of their necessity to those in the southern 
States, the soil-climate complex in those States has led to the 
development of a largely single crop pattern in the areas 
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under irrigation, making irrigation management in those 
~tates very much simpler than that in Maharashtra. Since 
the water resources of this State are inadequate in comparison 
to its area, the intensity of irrigation under a project has to 
be kept low in order to disperse the benefits of irrigation. 
High capital cost, fluctuating demand for watez, the multi
crop pattern, low intensity of irrigation, etc., have combined 
to make irrigation management in Maharashtra much more 
intricate than in the rest of the country. 

5.1.2. In the Punjab and U.P., water being comparatively 
cheap and plentiful the canals are run continuously distri
buting available water to the irrigators in the command in 
proportion to the total area of their holdings. There are 
practically no restrictions on the crops to be grown, provid
ed the water drawn by a cultivator is within his fixed share. 
In the southern States there are no restrictions on the 
quantity of water drawn since the entire area is practicaily 
under one crop. Thus regulation of the quantity of water 
supplied according to the crops grown .is not necessary in 
those States. In Maharashtra the farmer has to decide in 
advance which crops he would like to irrigate and get the 
areas for each crop sanctioned by the Irrigauon Del?'artment. 
These sanctions are governed by the current Irrigation 
policies such as maximising utilisation in the kharif season, 
encouraging the gTOWing of foodgrain crops in the rabi 
season, minimising utilisation in the summer in order to 
avoid large evaporation losses and most important of all, 
the need to restrict the area under perennial crops like sugar
cane for the fear of waterlogging and salt effioresence. 
Uncontrolled growth of sugarcane areas under the Nira Left, 
Godavari and Pravara Canals in the past has amply proved 
the necessitv of controlling the area under perennial crops. 
Thus controlling the area under sugarcane on the Deccan 
canals is a preventive measure. Sanctions for sugarcane are 
normally restricted to lands which have a soil cover of not 
less than 18 inches and not more than 8 feet. Moreover, the 
total sugarcane area in a sub-catchment is restricted accord
ing to the topography and the natural drainage facilities of 
the area. The upper limit thus laid down is known as the 'X' 
limit for that area. 'X' limits are generally fixed for different 
soil covers as under:~ 'X' limit 

(i) Area with a soil cover of less than 18 inches. Nil. 
(ii) Areawithasoilcoverofmorethan 18inches l/6to 1/10 of the 

but less than 8 feet. area of the entire 
sub-catchment. 

(iii) Area with a soil cover of niore than 8 feet I I 15 to 1/20 of the 
area of the entire 
sub-catchment. 
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This system of restricting the sugarcane crop to a pre
determined extent has contributed substantially to the 
prevention of large scale damage through waterlogging. 

After getting the areas under individual crops sancuoned, 
the farmer has to obtain permission at each rotation for 
irrigating the sanctioned crop. This is done through a system 
of 'passes' issued to farmers for growing crops as sanctioned. 
Before each rotation the irrigation official enters the date for 
receiving water on these passes, after which the farmer 
becomes entitled to get canal water for a particular crop and 
on the date specified. 

5.1.3. At present, sanctions for the various crops are gtven 
mostly on a long term basis, i.e., for six years or sometimes 
even longer. This is the 'block system' .'which incorporates 
the various policies pertaining to crop pat~crn, safeguarding 
land from waterlogging, maximising utilisation of the run 
of the river during the monsoon, etc. 

The important types of blocks at present in force on the 
Deccan canals are (i) cane blocks, {ii) fruit blocks, (iii) garden 
and seasonal blocks, (iv) garden blocks and (v) new type et 
two seasonal blocks. Water is also supplied for casual 
irrigation on application in Form No. 7. 

(i) Cane Block.-Cane blocks are sanctioned in multiples 
of 1.5 acre and the basic cane area is restricted to one-third 
of the total block area. This ,is referred to as the 'one-in-three 
cane block'. As sugarcane riecessarily requires 'overlap', addi
tional cane area to the extent of 50 per ctnt. of the basic 
cane area is allowed to be under sugarcane, but only during 
the months from July to March or with special sancti<m 
even in April but never in May and June. However, permis
sion for 'overlap' has to be obtained separately every time. 
In the block area which is not under sugarcane any seasonal 
crop is allowed to be grown durin~ the kharif and rabz 
seasons but subject to general restnctiom, if any, imposed 
by the Irrigation Department. A consolidated water rate is 
charged for the entire area of the block according to the 
crops permitted to be grown but irrespective of whether the 
same are actually grown or not. The present rate per acre 
is Rs. 61, i.e., Rs. 183 for three acres, out of which Rs. 160 
are for the basic cane area of one acre and the rest for the 
seasonal crops allowed to be grown. Additional charges have 
to be paid for the cane overlap area according to sanctions 
actually given. The normal period for this type of block is 
six years. 

(it) Fruit Block.-In this block, fruit trees which stand 
in the field for a long time, such as mosambis, oranges, 
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mangoes, etc., are allowed in the entire block area. Usually 
the contract sanctioned for this block is for 12 years and is 
generally renewable. The present rate per acre !s Rs. 100. 

(iit) Garden and Seasonal Block.-11'1 this block, light 
perennials like lucerne and vegetables, and short term fruit . 
trees like papaya are allowed in one-half of the area, while 
in the remaining portion seasonals like kharif and rabi 
crops are allowed. This block is taken advantage of especially 
for growing lucerne and vegetables, which are rotated atter 
a certain period with seasonal crops. This block is usually 
sanctioned for 6 years and the rate for the same is Rs. 57.5 
per acre. 

(iv) Garden Block.-In this block, short term fruit trees 
and other light perennials are allowed. Thi~ block is sane-. 
tioned for 6 years. The present ra.te for the block is Rs. 100 
per acre. 

(v) New type of two seasonal block.-In this block, only 
kharif and rabi seasonals are allowed to be grown, with the 
restriction that only one-half of the area should be under 
irrigation in each of the two seasons, This block is sanction
ed for 6 years and the rate per acre is Rs. 7.5. 

Casual irrigation on Form No. 7 . ....:..This form is used for 
giving sanctions for casual irrigation for all kinds of crops. 
The main crops allowed under this form are kharif seasonals 
and rabi seasonals. The rate charged is according to the 
season in which the crop is sanctioned. 

In addition to these types of blocks, long term sanctions 
have been given for sugarcane grown on a large scale by 
sugar factory farms and big landlords, for periods varying 
from 12 to 30 years. Such sanctions are normally permitted 
irrespective of the 'X' limits of the area concerned. The 
reason put forward for this relaxation of the restriction of 
'X' limits is that water is supplied on actual measurement of 
volume and that consequently there is little danger of over
irrigation. The only restriction which is imposed is that 
there should not be more than three sugarcane crops on the 
same land in any five consecutive years. The rate charged 
per MCft. is based on the current area rate equated at 
124 acre-inches (~upplied at the distributary head) to an acre. 
The rate per MCft. (equivalent to Rs. 160 per acre) works 
out to Rs. 355.30. 

5.1.4. The system of sanctions in the rice growing area of 
Vidarbha is somewhat different from the one followed in 
Western Maharashtra. There are two types of sanctions. 
viz., (i) the agreement system and (ii) the demand system. 
In the 'agreement system' if and when, either the permanent 
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holders occupying not less than two-thirds of the. irrigable 
land or 95 per cent. of the total number of permanent 
holders of irrigable land in a village, Mahal (part of a 
\·illage) or Chak (command of an outlet) agree to take watt:r 
for a certain period (which is generally 10 years), an 'agree • 

. ment' is entered into with all the cultivators in the area for 
supply of irrigation water, at a rate which temains fixed for 
the period of the agreement. The minority of the occupiers 
or permanent holders, who did not originally agree to take 
irrigation water, are compelled to take it. Such an agreement 
can cover more than one crop. In the 'demand system' an 
occupier whose land is not situated in an agreement area, 
can on application get casual sanction for water supply. The 
demand system is analogous to the system of supply of 
water on Form No. 7 in Western Maharashtra. The rate 
charged for the crop is called the 'demand rate' which is 
considerably higher than the 'agreement ra1e'. 

5.1.5. The complicated system of irrigation management 
in \Vestcrn Maharashtra creates many points of friction and. 
irritation, betn,.ecn the irrigators and the Irrigation Depart
ment, some of which are avoidable. Delay in the issue of 
sanctions, seeking permission for watering before each rota
tion and non-observance of Shejpali (irrigation from the tail 
end) are reported to give ,.-ise to undesirable practices, 
believed to be prevalent on a considerable scale. These points 
appear to account for the major area of friction and irrita· 
tion in the sphere of irrig:lrton management. It is, therefore, 
highly desirable to improve the existing system of irrigation 
management. 

5.2. Crop pattern 

5.2.1. A certain crop pattern has necessarily to be assum· 
ed at the time of formulating an irrigation project. Without 
making such an assumption it is not possible to determine 
the required capacity of the storage or of the canals. :r~e 
assumption regarding this crop pattern ha:;; to be reabsuc 
from the agricultural point of view. Areas un~ter crops 
requiring heavy irrigation have to be limited accordtng to the 
nature of the soil and drainage facilities in the comman~ed 
area. Similarly, possibilities of other crops have to b~ stuched 
in the context of the soil-climate complex o~ the :egton. The 
necessity of taking these aspects into comtderauon can b~ 
illustrated by the following instances. In. a number ot 
irrigation schemes under construction, a constderable percent
age o! light kflarif scasonals has been assumed, when 
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experience on the older works in the adjoining areas would 
have clearly indicated that this assumption was over optimistic. 
Sometimes entirely new crops like long staple cotton may 
become possible in the commanded areas after irrigation 
facilities become available. It is, therefore, nece~sary to 
assume a realistic crop pattern. 

5.2.2. Having assumed a realistic crop pattern for the 
purpose of deciding the capacities of storagf; and canals in 
an irrigation project the question to be considered is how far 
this assumed crop pattern should be sought to be realised in 
practice, by means of restrictive measures in relation to tbe 
choice of crops to be grown. Having regard to the fact that 
the maximum benefit must be derived by the irrigator from 
the water used by him, that the periodic fluctuations in the 
prices of crops alter their relative profitability and that varia
tions exist between the physical and economic .conditions of 
one farm and another in the same area, we recommend that 
restrictions related to irrigation management should be so 
devised as to leave to the irrigators the maximum possible 
freedom to grow under irrigation those crops which, in their 
own judgment, would prove most beneficial to themselves. 
This freedom should get circumscribed only so far as is 
inevitable with regard to the suitability of the soil for heavy 
irrigation (both in relation to its own situation as weJl as its 
situation in the sub-catchment), the need for preventing 
damage to land on account of continuous heavy irrigation, 
and the prevention of wasteful use of water. In spite of the 
best and most realistic contemporary estimation, the ultimate 
crop pattern may develop differently from the one assumed 
while formulating the project, but this change should not 
be sought to be prevented or curbed as long as it is possible 
to supply water within the designed capacities of the storage 
and the canals. 

5.2.3. Whatever the crop pattern assumed and whatever 
the crop pattern which develops under an irrigation scheme, 
it is desirable that all sanctions should be on a long term 
basis. We, therefore, recommend the retention of the basis. 
viz., six years, as is the case under the block system on th.:: 
Deccan canals or ten years as in the agreement system in 
Vidarbha. 

5.2.4 'Localisation' is a term commonly used in the 
southern States of India. In this system a soil survey of the 
commanded area is carried out, the areas most suitable for 
different crops like kharif and rabi seasonals and perennial 
crops are demarcated once and for all, and only such crop or 
crops as are prescribed for an area allowed to be grow~1 tberd.t:\, 
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At pn;sent, in this State. only perennial crops like sugarcane, 
pla~nams, etc., are restncted on che basis of soil 3uitability 
wlule all other crops are allowed to be grown on any soil. 
Thus localisation as understood in the south is not followed 
in this State. It is often argued that localisation will make for 
easy assessment of betterment charges and irrigation cess, 
since both the Government and the Irrigators will know the 
precise extent of the benefit which will accrue in the difierent 
areas in the command. The main objection to localisation xs 
that it would permanently debar certain areas from receivincr 
the benefits of irrigating certain crops. The intensities of 
irrigation in the irrigation projects in this State have to be 
low and permanent localisation of certain areas for certain 
crops, only for the convenience of levying bet~erment charges 
and irrigation cess, would be unjustifiable. · · 

In paragraph 3.9.4 we have been able to· .recommend a 
reasonable and workable basis for the recovery of betterment 
levy, for which localisation is not necessary. Localisation would 
unnecessarily restrict the liberty of the Irrigator to grow the 
crops of his choice. The Commission considers that this 
freedom to choose crops is valuable and is, therefore, of the 
view that localisation, in the sense understood elsewhere. 
should not be introduced in this State. 

5.2.5. A suggestion has been made that the Phad system 
prevalent in the Nasik and Dhulia districts should be intro
duced on the major canal syst<:qas. In the Phad system, as it is 
now followed on the old baridharas in these districts, the 
command area is divided into three or four blocks (Phads). 
In each 'block there is only one crop at a time, and the crops 
are rotated in a definite sequence, from year to year. The 
entire irrigation management is handled by the Irrigation 
Panchayat of the village and waterings, etc., are looked after 
by a Patkari appointed by the Irrigation Panchayat. This 
system has developed under certain historical conditions and 
now each irrigator possesses a piece of land in each block. 
Achieving such a pattern of ownership on the new canals 
would involve large scale exchange of land which seems quite 
unlikely to he acceptable to the irrigators. It is not', there
fore, possible to think in terms of a general adoption of the 
Ph ad system else\\ here. 

However, there are certain good points in the Phad system 
which should, as fat as possible, be incorporated in th(" 
system of irrigation management on Government canals 
where they do not already exist. These points are given 
below:-

(i) Crop rotation, a desirable agricultural practice, obtain 
j-109!)-18 
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in the Phad system. This is secured in the block system. 
(ii) Under the Phad system each one of the Phads is 

under one crop at a time. This helps to make management 
of water distribution easier because of concentration of each 
crop in a compact area. Growing of a crop in a compact 
area, particularly a perennial crop like sugarcane, may b\! 
encouraged by giving preference in the matter of sanction
ing perennial crop area to those fanners whose lands are 
contiguous and who agree to grow each crop in a compact 
block to the extent of the aggregate area sanctioned to them 
indivitlually. 

(iii) Perhaps the most important merit of the Phad 
system lies in the fact that irrigation man::tgement is carriccl. 
out by the irrigators themselves, without outside help or 
interferenae. In paragraph 5.+.9 the Commission has 
recommended that distribution of water should be handed 
over to co-operative societies of irrigators. 

5.3. Long term commitments under proposed 
annual utilisation 

5.3.1. \Ve have recommended earlier that (a) wherever neces
sary and possible all irrigation works should be designed for 
utilising 50 per cent. dependable flows and that (b) ali 
irrigation sanctions should, as far as possible, be on long term 
basis. 

The point which needs detailed consideration is whether 
long term commitments should ·be undertaken to the full 
extent of the maximum annual utilisation based on storage 
with 50 per cent. dependability, or whether such commitments 
should be limited only to a portion of the annual utilisation 
and, if so, what that portion should be. 

Before making specific recommendations in this respect an 
illustrative study of four Deccan Valleys, viz., Nira, Mutha. 
Ghod and Bhima, was carried out. The crop pattern assumed 
for this study was as under:-

(i) Sugarcane (basic) .. 
(ii) Overlap cane (50 per cent. of basic) 

(iii) Other perennials including vegetables 
( iv) Cotton (long staple) 
(v) Seasonal crops in kharif .. 

(vi) Seasonal crops in rabi 

Percentage 
of the 

irrigable 
command 

12 
6 
5 

~--"> 
I 2 
40 

Total 100 
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. The requirements of water of the different crops in the 
d~ffuent seasons as percentages of the total annual utilisation 
would be as below :-

(A) Monsoon-
(i) Sugarcane in;lu:l:ng ov~riap 

(ii) Other perennials 

(iii) Cotton 

(iv) Kharif seasonals 

(B) Rabi-
(i) Sugarcane inclu:iing overlap 

(ii) Other perennials 

(iii) Cotton 

(iv) Rabi seasonals 

(C) Summer-
(i) Sugarcane including overlap 

(ii) Other perennials 

(iii) Cotton 

Total 

II)·+ 

3-3 

3-6 

1·7 

19·0 

24·7 

7-7 

3-9 

12-4 

48·7 

14·5 

6·2 

11·6 

32-3 

100·0 

The Commission considers that the extent of long term 
commitments must be such that, in any year when shortage 
is felt, the crops already allowed to be planted durin:5 the 
khanf !'cason can be allowed water up to their maturity. The 
maximum saving which can be effected by refusing to allow 
the planting of any new crop in the rabi and summer seasons 
would be about 36 per cent. of the total annual requirement 
as detailed below:-

(a) For pre-s~asonal irrigation of cotton 

(b) For khod:va or suru cane 

(c) For rabi seasonals 

Total 

Saving as 
percentage 
of annual 

requirements 

11·6 

11·6 

12-4 

35·6 
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In other words it means that 64 per cent. of the normal 
annual requirements would be the minimum quantity neces
sary for bringing to maturity those crops which are allowed 
to be planted in the monsoon or pre-monsoon months in the 
hope that the season will be normal. If in any year total 
run-off falls below 64- per cent. of the propo~ed maximum 
annual utilisation, even standing crops would have to be 
refused water resulting in heavy losses to irrigators. This 
must, therefore, be avoided. 

In the graph (No. 10 of Appendix 'G ') run-offs in different 
years in the valleys under study are plotted in terms of 
percentages of 50 per cent. dependable flow. It can be seen 
that if the entire 50 per cent. dependable flows are committed 
in long term sanctions there would be 4 or 5 years out of 
twenty, when even standing crops would have to be refused 
water. If such occasions are to be kept down to the minimum, 
then it is clear that long term commitments . should be 
restricted to a portion of the annual flows of 50 per cent. 
dependability. If such commitments are restricted to about 
85 per cent. of the 50 per cent. dependable flows, then 
standing crops at the end of the monsoon can be sustained 
in the remaining period of the year, in all years except in 
a v~ry bad year like 1918. With long term commitments 
restricted to 85 per cent. of the 50 per cent. dependable 
flows, the balance whenever available can be used for sanction
ing additional areas of rabi and summer seasonals. In ~his 
arrangement the average gross benefit to the irrigators over 
a period of years is larger than that obtained when the entire 
50 per cent. dependable flow is committed in long term 
sanctions. Table No. 44 shows the average \'alue of the gross 
produce over a period of years for each of the four valleys 
under study. The above study shows that 50 per cent depend
able flows can be safely harnessed provided only 85 per cent. 
of those flows are committed in long term contracts. It would 
be desirable to work out the extent to which long term com
mitments should be made in respect of each project under 
consideration. What is of primary importance is that an 
attempt should be made to utilise all the water with 50 per 
cent. dependability, ensuring at the same time that the crops 
standing at the end of the monsoon are not allowed to suffer, 
save as a very rare exception. 

BLocK 5.3.2. It has already been stated that long term contracts 
svsTEM ?.re desirable. However, in the block system to be introduced 

the· freedom of the farmer to choose the crops to be grown. 
sub1ect to limitations the natu~e of which has been indicated 
in paragraph 5.2.2, should not be fettered. The block system 
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is desirable, inter alia, from the point of view' of irrigation 
management and provided that the crop composition of 
blocks is not rigidly fixeJ but allows sufficient scope for grow
ing a wide range of crops there is no objection to offering 
to the irrigators the option of entering into long term con
tracts under a block system. Those who do not w1sh to make 
long term contracts in terms of the prescribed ' blocks ' 
should be free to get irrigation water for growing the crops 
of their choice, but only to the extent of the water supply 
remaining unallotted after meeting the demand for blocks. 

The agreement system in Vidarbha is suitable, where only 
a single crop is grown in a season and particularly where the 
system of field to field irrigation is practised. In this system 
there is collecth·e freedom to take or refuse to take water. 
The freedom of the individual, who is 1n a very small 
minority, can be justifiably denied for the benefit of the 
community as a whole. 

\Ve suggest the following seven types of blocks:-
(i) Cane Block, 'A' Type :-Agronomically it is advisable 

that the cotton crop should follow the cane crop. Cotton thus 
grovm makes the maximum use of the residual manure in a 
cane field after the cane crop is removed. If, however, cotton 
is thus allowed, it would mean giving additional cash crop 
benefit to the cane block holders. To offset this advantage and 
also to attain wider distribution of cash crops, it is suggested 
that this type of cane block .~hould carry only one-fourth of 
its area under basic cane, i.e., it should be a one-in-four cane 
block, instead of the present one-in-three. Such a cane block 
will also reduce concentration of cane in the different catch
ments and will help in lessening the rate of damage to land. 
In such a cane block the following crops may be allowed:-

Acres 

(i) Basic cane or plantains 

(ii) Overlap cane •. 

(iii) Long staple cotton 

(iv) Any crop (excepting long staple cotton or perennial I! 
crops) in kharij or rabi seasons. 

4 

(ii) Cane Block, 'B' Type:- This block should be similar to 
the existing one-in-three cane block. In a block of 3 acres there 
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would be one acre of basic cane or plantains, Yz acre of over
lap cane and the remaining 1 Yz acre should be allowed to 
be sown with any seasonal crop which does not require 
irrigation before the 1st July. . 

Uii) Fruit Block.-This should be for a period of twelve 
years and normally renewable for successive terms. The 
entire area of the block should be under long term fruu trees, 
e.g., mosambis, oranges, guavas, grapes, etc. 

(iv) Garden Block: -One-third of the area should be under 
perennials other than sugarcane, plantains and long term fruit 
trees, another one-third under long staple cotton and the 
remaining one-third under any crop excepting long staple 
cotton or perennial crops. 

(v) Two Seasonal Block,' A' Type :-This block should have 
one-third area under long staple cotton and the remaining 
area under any crop excepting long staple cotton or perennial 
crops. 

(vi) Two Seasonal Block, 'B' Type: -This would be similar 
to the old type two seasonal block. In this block the entire 
area of the block should be allowed to be put under any crop, 
excepting long staple cotton or perennial crops. 

(vii) Optional Rabi Blocks: -According to the suggestion 
made by us that only a portion of ;:he proposed annual 
utilisation (85 per cent. in the study carried out) should bf' 
committed on long term basis, some quantity of water would 
he avaibble for use in years in ''hich the .1ctual supply 
exceeds the committed supply. Jn order that this quantity 
should have ready customers and to avoid delay in sanctioning 
rabi crops after the supply position is known at the end of 
Septeml:er, we propose that Optional Rabi Block may be 
given on the clear understanding that wate-r may be refused 
for a p:.trt or the whole of the block at short notice. Such 
notice should be given before the 15th October. Any rabi 
seasonal crop should be allowed to be grown on the entire area 
of the hlock, which should be granted for a period of six 
years. No water rate should be charged in those years in 
":'hich irrigation water is not supplied owing to its insuffi
Ciency. 

In the first four types of blocks one or the oth~r c,ash <:f(l.P 
has been provided for. The two seasonal block, B type 1s 
suggested to enable those farmers to take a block. who ;tre 
not in a position to grow any cash crop at all. The abO\-e 
types of blocks a·re suitable, without much modification, for 
almost the entire State. All of them can be adopted for the 
Deccan canals and the Marathwada area, while types (iii) to 
(vii) would be suitable for the fruit and cotton growing areas 
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of Vidarbha. The two seasonal block, 'B' type, should be 
suitable for the rice growing areas of Chanda and Bhandara. 
Types (iii) to (vii) should be suitable for the fruit and rice 
growing areas in the Konkan. 

5.3.3. There is g~nerally a keen demand from ntltivators 
f_or blocks, particularly _ot those types in which ca~h c;ops 
!11'-e s~garcane are p~nmtted: I_n order to achieve equitabiliry 
m th1s ~cgard, maXI~u~. hmlts of block areas_ which may 
be sanctwned to an mdn1dual should be fixed from time to 
time with reference to the aYailability of water and the 
demand. How..:ver, as an encouragement to the concentration 
of cane areas co-operative farming societies may be given 
12 ~/; per cent. more area under cane blocks than that which 
would otherwise be admissible to the socie~y on the basis 
of the area held by its members as individuaJs. 

It would be necessary to reduce from time to time the 
maximum limits fixed with a \iew to accommodating new 
applicants. This would be at the time of renewal of block 
contracts, i.e., at the end of the six-year period. Any drastic 
reduction would upset the economy of the farmers whose 
block areas would be so reduced. Therefore, the cut to be 
made every six years should be about 33 YJ per cent. of the 
at ea sanctioned to an applicant for the previous six year 
period. No cut should be applied to cane areas of 2 acres 
and less. 

5.4. Improvement in the present system of 
irrigation management 

5.4.1. The block system, though it gives an assurance of 
water for a period and saves the irrigators the botheration 
of applying and obtaining sanctions every year cr season, it 
docs not entirely dispense with the need of making applica
tions for short term sanctions. \Ve heard persistent complaints 
that such sanctions are not given in time and considerable 
inconvenience is caused to the irrigators. This could be 
avoided if time limits are fixed for disposal of all applications . 

.5.4.2. \V e have suggested in paragraph 3A.ll that with the 
maximum limit of overlap of 50 per cent. and with no over
lap in l\Iay and June, a comolidated rate at 133 per cent. of 
the annual rate should be levied for sugarcane. The maximum 
limit for on-rlap and the clear months for which. such over
lap is not allowed, should form part of the s~nctwn for t?c 
cane blocks. Similarly, whenever crops wh1ch necessanly 
require pre-sea~onal and post-seasonal watering, st.tch as long 
staple cotton or finer varieties of rice are sanctwned, such 
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watering should be made part of the sanction for the crop 
itself. This will remove the necessity of applying for overlap 
or pre- or post-seasonal watering every time. Since there will 
be crop rates the question of recovering water charges for 
such. overlap or pre- or post-seasonal watering would not also 
arise. 

5.4.3. In paragraphs 1.3.4 and 5.1.2 the present method of 
fixing X limits has been briefly described. This method was 
evolved nearly 40 years ago and considerable new data have 
since become available. The method should be rechecked and 
IJecessary modifications in the method made. An attempt 
should be made to incorporate in the method objective tests 
for verifying the correctness of the X limit fixed for any sub
catchment. 

Periodic revision of X limits should be done well in advance: 
of the date when blocks are due for renewal. 

5.4.4. The different types of blocks which may be offeree! 
to the irrigators are described in paragraph 5.3.2. A block 
once sanctioned ·will normally be m force for six years (lr 
so. However, if an irrigator desires convenion o! his block 
from one type to another, it may be allowed within his share 
of irrigation water and subject to other normal restrictions 
regarding soil suitability, etc. Special care should be taken 
while sanctioning conversion to fruit blocks and it should be 
ensured that the conversion is not sought merely for the 
purpose of getting a commitment for a longer period, i.e., for 
12 years, in place of 6 years. · 

5.4.5. The new type of two seasonal block has been 
recently introduced by the Irrigation Department with a view 
to ensuring utilisation of the ~pare capacity of canals during 
the monsoon. In the new type of two seasonal block it is 
laid down that 50 per cent. of the area of th~ Uock should be 
used for kharif seasonals and-the remaining 50 per cent. for 
rabi seasonals. Experience has, however, shown that kharif 
seasonals are not grown to the extent expected. In an effort 
to increase the popularity of this type of block, Government 
has allowed certain concessions such as permission to grow 
paddy, tur, etc., in restricted portions of the block. This step, 
instead of helping to develop the demand for kharif seasonals, 
has complicated the working of the new type of two season:1l 
block. \Ve consider that the new type. of two seasonal block 
has not served the purpose with which it was started. is 
unpopular with the irrigators and that, therefore, it should 
be withdrawn. 
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5.-1-.6. The question of utilising the spare capacity of UsE oF 

canals during the monsoon should be tackled in the follow- sPARB 
· CAPACITY mg n1anner:- oF CANALS 

(i) The old type two seasonal block shoulJ be intra- DURING 

duced as already suggested (two seasonal block 'B• type). MoNsooN 

This will ensure demand for kharif crops for 10 to 15 per 
cent. uf the area as was the expencnce prior to the intro-
duction of the new type of two seasonal block. 

(ii) Pre-seasonal water to crops like long staple cotton 
should be freely allowed, since these crops create a mon
soon demand. This will automatically happen when the 
di[erent blocks suggested earlier are inu·oduced. 

(iii) If any spare canal capacity is still found available. 
water should be supplied in the monsoon·. to crops grown 
on wells. However, such supply should not be considered 
as creating a right to allocation of such water to the area 
concerned whenever further irrigation projects are under
taken in that river basin. 

(iv) If some canal capacity is left surplus even after pro
viding for (i) to (iii) above, the same should be used for 
surcharging the sub-soil water table by passing down water 
during the monsoon through distributaries and escapes. 
5.4.7. Even though in our State, due to the prevalence of a 

detailed canal distribution system (instead of the inundation 
system prevalent at many other places in the country) over 
virtually all the area served 'try major irrigation the use of 
water m general is economical, we feel that there is still 
further scope for such economy. From the records of water 
used it can be seen that in some cases crops are taking 
heavier doses of water than they really need. It is, therefore, 
necessary that irrigators are given water by, measurement. 
This step alone can bring home to them the importance of 
economical usc of water. How supply of water by measure-
ment leads to economy is fully illustrated by the following 
details regarding irrigation on the Nira Right Bank Canal. 

Nearly 75 pt:::r cent. of the cane area on the Nira Right 
Bank Canal is supplied water on volumetric basis. The entire 
irrigation (i.e., irrigation on volumetric basis as well as on 
area basis) requires one MCft. of storage for every 7.15 acres. 
But when the consumption of irrigation water on the area 
basis is separately worked out, irrigation per MCft. of storage 
works out to five acres only. The reason for the difference is 
obvious, that there is. a large area of cane on volumetric 
basis which gives higher acreage per MCft. of storage for 
the entire irrigation on the Nira Right Bank Canal. The 
increase in area is nearly 45 per cent. in this case and if all 
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the area is put under measurement system, the area irrigated 
per MCft. would be still larger. 

The advantages of distributing water by measurement are 
obvious. Firstly, it will lead to an increase in the area under 
rrrigation. It will reduce the waste of water, thereby minimi
sing damage by waterlogging. There are, however, certain 
difficulties in introducing the system of supply of water bv 
measurement and immediate steps must be taken for over
coming these difficulties. 

5.4.8. Firstly, it is not possible to supply water by measure
ment to each and every individual as suitable water meters 
are not available or likely to be available in the near future, 
for measuring supply to an individual field. It is. however, 
possible to measure the discharge (and thereby the quantity 
of water) at the head of each distributary or minor which 
supplies water to a group of irrigators. It would neither be 
possible nor necessary to install mechanical meters on all 
such outlets to start with ; water can be measured with the 
help of standing wave flumes to begin with. What would 
immediately be necessary is the provision of standing wave 
flumes at all such points of distribution and keeping all the 
masonry works meant for controlling distribution of water. 
such as Baras, headwalls, etc., below these points of distribu
tion, in perfect working condition to avoid wastage. Automa
tic level and discharge recorders suitable for installation at 
the head of distributary channels are now being manufac
tured in India and they can be installed at all distributing 
points, in due course. 

5.4.9. The proposal to supply water by measurement cannot 
be implemented unless the water measured at the distribu
tary head is handed over to a body of irrigators on the distri
butary concerned. We propose that these bodies of irrigators 
should be co-operative institutions formed by the beneficiaries 
themselves. The by-laws of the co-operative societies to be 
organised should provide for admission to membership of 
each and every irrigator to whom water has been sanctioned 
by the Irrigation Department. The society should have no 
option to refuse admission as member to any irrigator. 'Vhen 
the distri~ution of water is entrusted to co-operative societies, 
it would be obligatory on each and every irrigator to join 
the co-operative society. A co-operative strucrure should be 
built up from the distributary level to the divisional level. 
There should be primary co-operative societies of irrigators 
at the distributary level, federal bodies at the sub-divisional 
level and apex bodies at the divisional level. Provision should 
be made under the irrigation rules for the handing over of 
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water by measurement at the distributary head to the pri
mary co-operative societies of irrigators 

The primary societies should consist of all the irrigators 
on each distributary, but where a distributary is big, different 
societies for suitable branches thereof may be organised. 
The primary co-operative societies would be responsible for 
collection of the irrigation charges from their members and 
remitting the amount to the Irrigation Department. They 
will be responsible for obtaining passes from the Irrigation 
Department for distribution amongst the irrigators. The 
societies must arrange for the completion of the rotation 
within the allotted quota of water and ensure that the 
'shejpali' system is properly enforced. The wa~er supply shoulc;l 
be measured at least twice a day, jointly by hil officer of the 
Irrigation Department and a representative o! the co-opera
tive society. The chairmen of primary co-operative societies 
should be given the powers of a Canal Inspector under the 
Irrigation\ Act and should exercise concurrent powers of 
impection, report and making panchnamas for breach of 
rules. 

The co-operative society at the sub-divisional level should 
be a federal body consisting of all the primary co-operative 
societies of irrigators within the sub-division. These sub
divisional societies should fix the rotation and quota of 
water for different distributar~es and keep a watch on the 
working of the primary co-operative societies. 

The apex institution at the divisional level should advise 
on allocation of water between the different areas served by 
the irrigation system. Where an irrigation system extends 
over more than one irrigation division the apex body should 
have jurisdiction over the entire irrigation system and should 
have all the sub-divisional societies as its members. Powers 
should be taken for nominating 33 ~ per cent. of the mem
bers of the executive committees of the divisional societies 
from amongst non-irrigators in the command of the canal 
system. All matters regarding water rates, sanctions, etc., 
would be dealt with by the Irrigation Department according 
to the orders of Government. The divisional society should 
advise the Executive Engineer concerned on all matters per
taining to irrigation which are to be decided by him in his 
discretion, including the policy to be adopted with respect 
to sanctioning of applications for casual irrigation. This 
society would be purdy advisory but a convention should be 
established that if an advice given is to be rejected the reasons 
for doing so should be recorded and reported to the higher 
authorities and also explained to the society. Irrespective of 
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whether the advice of the society is accepted or not the 
responsibility, for acting according to the rules and regula
tions and the directions of higher autl}orities or Government, 
would remain that of the Executive Engineer. 

The primary co-operative societies will be required to 
employ their own Patkaries, either full time or part time, for 
the management of water distribution. At present there is a 
Patkari of the Irrigation Department for about every 1,000 
acres of irrigated area. The primary co-operative society will 
have about 500 acres of irrigated area under its control. The 
irrigation revenue from the 500 acres, where sugarcane is 
sanctioned, would be about Rs. 25,000. Government may give 
five per cent. of the irrigation revenue on the water course 
concerned to the society as grant for the expenses of manage
ment of water distribution and for colkction of water charges. 
The annual income of a society controlling about 500 acres 
would be about Rs. 1,250. 

The society will have to employ a person for the manage
ment of irrigation whose remuneration may be about 
Rs. 1,000 per year. The society will, therefore, be left with 
about Rs. 250 for its other miscellaneous expenses. With 
the entrustment of the work of distribution of water beyond 
the distributary level to the primary co-operative societies 
suggested above, it would be possible to entmst to the P::tt
karis of the Irrigation Department an irrigated area of about 
2,000 acres. The expenditure saved on account of the reduc
tion in the number of Patkaris of the Irrigation• Department 
would be about Rs. 500 for a block of 500 acres. The remain
ing portion of the grant given to primary co-operative 
societies, namely, Rs. 7 50 per annum, would be more than 
made good for Government in the shape of irrigation revenue 
from the additional area under irrigation made possible on 
account of the saving in water due to supply by measurement. 
Even if the increase in the irrigated area is of the order of 
5 per cent. it would bring in an additional irrigation revenue 
of Rs. 1,250 for every existing 500 acres ; the actual increase 
would be very much greater. Thus, the change over from the 
present departmental management to management by co
operative societies of irrigators would not be uneconomic 
from the Government's point of view. It will reduce com
plaints regarding undesirable practices against the lower staff 
of the Irrigation Department. More important ~han this it 
will. lead to decentralisation of power and train irrigators in 
co-operative living. 

The above arrangement for distribution of water can also 
be introduced on minor irrigation works. The advantage to 
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Government in this sphere will be considerably enhanced 
since at present management of water distribution on these 
small and scattered works is costlier than that on the major 
canal systems. 

5.4.10. The present irrigation year starts from 15th Febru
ary every year. There is no particular advantage in starting 
the irrigation year from 15th February. On the other hand, 
it would be more advantageous to have the irrigation year 
coincide with the storage year which begins with new reple
nishment. The dates of first replenishment for the existing 
big tanks have teen analysed and the result is shown in 
Table No. 45. It wiil be seen that while replenishment was 
received before the 15th June in about 30. per cent. of the 
years it was received before the 1st July irt 80 per cent. of 
the years. Moreover, the agricultural year all ·qver the country 
begins on lst July. The irrigation year can also conveniently 
start from lst July. The Commission, therefore, recommends 
the following changes in the irrigation year and irrigation 
seasons:-

Year /Season Present 

( 1) (2) 

Irrigation year 15th Feb. to 14th Feb. 

Monsoon season 15th June to 14~ . .0ct. 

Rabi season . . 15th Oct. to 14th Feb. 

Hot weather 15th Feb. to 14th June 
season. 

Proposed 

(3) 

1st July to 30th June. 

1st July to 30th Sept. 

1st Oct. to 28th Feb. 

1st March to 30th June. 

5.4.11. Many of the irrigators interviewed by the Commis
sion stated that no fixed rotation system is being followed by 
the Irrigation Department and that the rotation period is 
changed from time to time to the detriment of crops. The; 
CotTl_mission feels that this indica~~JL.lack._.of sound-manage
ment. Proper rotation period~J.}j...QJJld...be.Jixe.d_far._ca.ch...season 
and llicofhcers concerned should stricti f m...Jhe 
Cotilmission cons1 ers t at or estern l\Iaharashtra a rota
tion of ten days in the summer for sugarcane is proper and 
should be strictly adhered to. If post-monsoon river gains do 
pro\'e below normal in a particular year, 12-days' rotation can 
he adopted up to and including March but the 10-day rota
tion from April to the end of June should not be lengthened 
in any case. Suitable rotation periods should be similarly fixed 
for Vidarbha, Marathwada and Konkan in the light of the 
temperatures and other conditions in those areas. 

IRRIGATION 
YEAR AND 
IRRIGATION 
SEASONS 

RoTATION 
PERIODS 
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UNITISATION 5.4.12. Unitisation, .. after completing the levelling of the 
oF FIELDS fields to be irrigated, leads to economical use of water. For

merly irrigators were compelled to carry out unitisation 
under the Irrigation Rules. The system was, however, with
drawn on the recommendation of the Visvesvaraya Commit
tee which thought that it was irksome to the irrigators. 
Government reintroduced the system of unitisation in 1955 
as far as the major canals in the Deccan are concerned, but 
its enforcement is not strict. The Commission considers that 
unitisation is very useful and should be encouraged by 
charging a small penalty, say 5 per cent., on the water rates 
in respect of those fields which are not unitised. The wastage 
of water which occurs when fields are not unitised would 

··justify such penalty. 
MAINTEN· 5.4.13. According to the existing orders the Irrigation 

ANCE OF D . . d . . • f V'll F ... 
COPIES oF epartment IS reqmre to mamtam copies o I age orm 

RECORD oF No. VII/12 as far as it shows the record of rights. These 
RIGHTs copies are also required to be verified with the originals w~th 

the Revenue Department, twice a year. These orders are not 
being follwed in practice and every now and then an irriga
tor is asked to present a copy of this record by obtaining it 
from the village officers. This creates unnecessary difficulties 
for the irrigators and results in delay in sanctioning water 
applications. The Commission, therefore, feels that the present 
orders should be strictly enforced and that the Sectional 
Officers should be made responsible for maintaining the 
·records up-to-date. 

REsTRxc- 5.4.14. At present no perennial irrigation is allowed on 
PE~~:~~~ lands situated within two furlongs of the boundary of a 

IRRIGATION village site (gaothan). This 'restriction has been imposed in 
NEAR order to prevent accumulation of water leading to breeding 

VILLAGE 
siTEs of mosquitoes, etc., which is deleterious to public health. An 

individual field falling within the limit may, however, be 
exempted from the application of this rule if the Public 
Health authorities certify that on account of the extent and 
direction of slope, etc., perennial irrigation in that field would 
not adversely affect the health of the village. It is suggested 
that in r5!spect of new canals, the Irrigation Department 
should arrange to notify in advance all the survey numbers 
of the villages concerned which would not be allowed to have 
perennial irrigation. Before notifying such survey numbers, the 
Irrigation Department, in consultation with the Public Health 
authorities, should see that the survey numbers in which peren
nial irrigation is not likely to affect the village health are 
excluded from such notification. Such notification would help 
the irrigators to know the restricted survey numbers and the 
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energy and time spent in approaching the Public Health 
authorities individually would be saved. 

5.4.15. It is often observed that decisions regarding alloca- CuLTIVA~ 
tion1 of Galper lands (lands which are submerged when a tank ~GoA~~;R. 
is full but are exposed as water level goes down) for cultiva- LANDs 

tion are made late resulting in avoidable loss to the prospec-
tive cultivators. The Commission considers that it should be 
possible to avoid this by leasing out these lands on a long 
term basis say 3 to 5 years, the allocation being made at least 
six months in advance of the date by whicn cultivation 
normally becomes possible in the tank beds. In allotting 
Galper lands for cultivation in reservoirs hereafter built we 
1e:.commend that the first priority should be given to persons 
whose lands have been submerged under the reservoir 
concerned. 

5.4.16. Data regarding canal losses on the tnaior canals in REnucTION 

the Deccan for th~ rabi ·and bo~ weather_;seasons have _been -~~s~:AL 
collected for the past 15 to 20 years. It IS seen from these 
data that, for the same canal transit losses fluctuate widely 
from year to year. The range of the variation can be seen 
from the following table which gives the minimum and 
maximum losses as percentages of the water utilised at dis-
tributary heads for the different canals:-

1 .Rabi losses Hot weather losses 
Serial Canal r----A--.. 
No. Min. Max. Min. Max. 

(I) (2) (3) (4) (5) (6) 

Nira Left Bank Canal •• 31 55 38 59 

2 Nira Right Bank Canal 25 45 33 54 

3 Pravara Left Bank Canal 21 40 23 57 

4 Pravara Right Bank Canal 20 52 25 60 

5 Godavari Left Bank Canal 13 33 8 36 

6 Godavari Right Bank Canal 23 90 26 90 

7 Gima Left Bank Canal 10 34 8 40 

The wide variation (maximum exceeds the minimum by 
60 per cent. to 400 per cent.) is difficult to explain. It is often 
argued that the whole configuration of the strata (through 
which the canal passes) and the sub-soil water level greatly 
influence losses in transit. This may at the most explain the 
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difference between losses on one canal as compared to those 
on another canal. But this would not explain the large varia
nons on the same canal from year to year. ~uch annual varia
tions are someumes attribute<! to changing weather conditions 
such as temperature, pressures, wind velocity and to the 
condition of the canal section, i.e., with or without silt film. 
Losses by evaporation in the canal are very small compared 
to total losses and are, therefore, normally neglected. \Veather 
conditions cannot explain such wide variations in canal losses. 
The other explanation based on the condition of the canal 
section (i.e., with or without silt film) cannot also be a major 
factor in respect of those canals which have been functioning 
for many years past and have thus attained a stability in their 
sections. It would be correct to state that transit losses on 
these old canals can vary only within 5 to 10 per cent. from 
year to year. By accepting the wide variations in canal losses, 
to the extent indicated in the Table above, two undesirable 
factors are encouraged, viz., 

(a) wasteful use of water, and 
(b) inefficient management. 

If the extra transit losses are properly controlled it would 
be possible to expand irrigation on a permanent basis. The 
transit losses for each of the old canals should be fixed and 
variation accepted within a small margin\ Without such con
trol on transit losses no improvement in canal management 
is possible. Any deficiency in management such as overdose 
of water, wastage of water, inefficient working of canals, and 
even unauthorised irrigation is apparently being explained 
away as transit losses. 

There is a large scope for improving canal management 
with a view to increasing the area irrigated per MCft. of irri
gation water. This has a considerable significance to the 
State which is in short supply of water resources and where 
utilisation of the available water resources entails compara
tively high capital cost. Increasing the area irrigated per 
MCft. of water would not only mean better utilisation of the 
available water resources but also that irrigation charges can 
be lowered. The Commission, therefore, considers that the 
utmost efforts should be made to prevent losses due to pilfe
rage, etc. For doing this the administrative machinery must 
be tightened up and consciousness created amongst the 
higher officers of the Irrigation Department that it is one of 
their important duties to check wastage of water through 
pilferage. It is necessary that stringent action taken by these 
officers is supported at the highest level to encourage them 
to undertake the work with enthusiasm. The co-operation of 
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the co-operative institutions proposed to be set up for distri· 
bution of irrigation water should also be enlisted in this 
respect. 

5.4.17. The seasonal duties adopted for working out water 
requirements at present are as under:-

Seasonal Equivalent Acre inches Excess 
Season duty for cane acre allowed on of (3) 

at distri- inches volumetric over (4) 
butary basis (Per cent.) 
head 

(I) (2) (3) (4) (5) 

1\lonsoon .. 65 45 '·30 50 
. ... ' ... 

Rabi 70 ' 42 
' ._.," 41 2-5 

'---
Hot weather 50 58 53 10 

The above table shows that while duties for rabi and hot 
weather allow 'deltas' which are comparable to normal known 
requirements of cane, the monsoon duty permits dispropor
tionately larger delta. It is, therefore, necessary to study 
the reasons for such low duty (equivalent to high delta) in 
the monsoon. 

Data for the monsoon season for a few canals in the 
Deccan for the years 1956 to '1~60 were collected. The results 
obtained are indicated in the table below:-

Monsoon duties as realised on the different canals · during 
1956 to rg6o. 

Canal 1956 1957 1958 1959 1960 

(I) (2) (3) (4) (5) (6) 

Nira Left Bank Canal 77-8 61·6 62·0 56·7 57·6 

Pravara Right Bank Canal 124·5 66·7 63·0 57·5 69·7 

Pravara Left Bank Canal 77-2 46·7 65·2 43·5 60·7 

Average 93·2 58·3 63·3 52-4 59·3 

Average for the five years-65.3 
It would appear from the above that the duty of 65 for 

cane, adopted for, the monsoon season is reasonable. There 
are, however, certain important factors which are not taken 
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into consideration in working out the monsoon duties as 
stated above. There are large cane areas on all these canals, 
which take water on volumetric basis. If the areas irrigated 
and water- consumed on volumetric basis are accounted for 
separately, then the seasonal duty for crops taking water on 
area basis would work out as under:-

Canal 1956 1957 1958 1959 1960 
(I) (2) (3) (4) (5) (6) 

Nira Left Bank Canal •• 74·5 60·8 58·4 55·2 55·2 
Pravara Right Bank Canal 104·5 62·4 67·1 56·5 58·9 
Pravara Left Bank Canal 077-9 40·7 63-9 35·0 54·7 

Average 85·6 54·6 63·1 48·9 5.>-6 

Average of the five years-61.5 
The above duty has, however, been worked ·out on the 

usual assumption that the conversion factor for converting 
seasonal bhusar area into equivalent cane area is lf3. How
ever, in making this assumption no credit on account of rain
fall in the command areas has been given. This is not correct. 
For instance the total rainfall in 1956 during June to Octo
ber in the command areas of the Nira Left Bank Canal, the 
Pravara Right Bank Canal and the Pravara Left Bank Canal 
was 17.06", 25.7" and 27.24", respectively. This rainfall was 
also well distributed. Mter considering the effective rainfall 
in this year for the three different canal commands, on the 
basis of distribution of the rainfall over the season, it can be 
said that in 1956 bhusar areas on the Nira Left Bank Cand 
needed only one watering while those on the Pravara Canals, 
none. When such corrections for effective rainfall are taken 
into account (as far as water requirements for bhusar areas 
are concerned) the actual duties for cane and other perennials 
taking water on area basis work out as below:-

Canal _ 1956 19.57 1958 1959 1960 
(I) (2) (3) (4) (5) (6) 

Nira Left Bank Canal 39·5 38·1 46·0 35-6 34·6 
Pravara Right Bank Canal 95·5 53-4 49·8 48·7 52·6 
Pravara Left Bank Canal 66·2 35·0 52·9 32·4 48·6 

Average 65·7 42·2 49·6 38·9 45·3 

Average for five years-44.3 
The above figure of duty of 4-1-.3 then becomes the correct 

average monsoon duty. This is equivalent to a delta of 65.5". 
· The above study indicates that the average monsoon duty 
of 65, for the combined irrigation of all area and volumetrice 
irrigation, when spilt into its proper components, results in 
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a very low duty for cane on area basis. Such a low duty 
(equivalent to a high delta of 65") would mean that the 
monsoon requirement is far greater than even hot weather 
requirement. Further, when figures of water supplied to cane 
on area basis on individual canals are considered it is seen 
that in one year it worked out to as much as 84" on the 
Nira Left Bank Canal, and 90" on the Pravara Left Bank 
Canal. These figures are obviously unacceptable. The conclu
sion that flows from these details is that there is considerable 
pilferage of water during the monsoon and that control on 
the canal working is far from satisfactory. The data for 
monsoon utilisation (and area irrigated) are not reliable and 
shows that the water account for the monsoon season is not 
kept correctly. There is, therefore, considerable scope foT 
improvement in canal management in this respect also. 

The discussion in paragraph 5.4.16 and in 'this paragraph 
would clearly indicate the necessity of very close supervision 
over water utilisation. Such supervision· cannot be exercised 
unless the · supervisory staff of the Irrigation Department 
from the Chief Engineer downwards makes it one of their 
primary duties to carry out water audit every year. It seems 
that the loss of valuable irrigation potential and of revenue 
which occurs on account of this omission to keep a close 
watch on the quantum of water utilised is not sufficiently 
appreciated. The Chief Encrineer in charge of irrigation 
management should con side~ ·himself responsible for seeing 
that the supervisory staff of the Irrigation Department main
tain due vigilance in this regard and should have a water 
audit of each irrigation system carried out every year regu
larly and submit the results to Government. 

5.4.18. In the initial years of irrigation development of 
new canals, late water applications should not be penalised 
straightway but a grace period of a fmtnight or so should 
be allowed. Even for the applications received after the grace 
period the penalty should be nominal for the first three 
years. 

5.4.19. In the initial years when the demand fo·r water is 
not developed to the full extent and surplus water is avail
able, it should be supplied freely for village grazing areas 
and for establishing new plantations of forest rrees in the 
revenue forests and other forest areas within the command. 

5.4.20. The land between the canal boundary and the toe 
of the canal generally has enough sub-soil moisture to 
encourage good tree growth. It is, however, difficult for the 
canal maintenance staff to plant and protect the trees. It is 
essential to make use of this available land for growing 
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trees. It may perhaps be possible to make use of canal lands for 
growing trees, if special officers are appointed with the sole 
responsibility of seeing that trees are planted and reared in 
these lands. The Forest Departmen-t can depute special 
officers to the Irrigation Department for this purpose. The 
object of using caml lands for tree growing can also be 
achieved if owners of fields adjacent to the canal land are 
allowed to use it for this purpose and are given the right of 
usufruct of the trees planted by them. · If the field owners 
do not come forward to grow trees the village panchayats 
concerned may be allowed the use of these lands for tree
growing. 

5.4.21. As already mentioned in paragraph 4.1.3 an efficient 
communication system is necessary for proper canal manage
ment. Some of the old works, especially those ;.n Vidarbha, 
have no telegraphic or telephonic system. This should be 
provided on all rna jor and medium irrigation schemes, 
wherever necessary. 

5.4.22. The block system should be introduced on minor 
irrigation works also, those types of blocks being selected 
for introduction for which the magnitude and the depend
ability of supply from the work· in question are suitable. 
Blocks containing perennial crops like sugarcane and plan
tains should also be allowed, wherever the water supply for 
the purpose is available. 

5.4.23. Maintenance 'of headworks and canals of ungation 
works should continue to be the responsibility of Govern
ment. Maintenance of watercourses should continue to be 
the responsibility of irrigators. But if, in any case, irrigators 
are unable to discharge the responsibility :Satisfactorily, 
Government should repair the watercourses and recover the 
cost from the irrigators concerned. Masonry works on water
courses of old canals are in need of urgent ~pairs and they 
should, therefore, be attended to immediately. 

5.4.24. The system of irrigation management should as far 
as possible be uniform all over the State for o;imilar types 
of crop pattern and similar nature of water supply. 

5.5. Lift-cum-flow system 

5.5.1. It has already been stated elsewhere that advantage 
of the sub-soil water resources in the canal commands should 
be taken for increasing the area under assured irrigation. 
This is the basis for the lift-cum-flow irrigation system. 1be 
basic idea in this system is that the underground water from 
the enriched sub-soil in the canal command should be 



Chapter Five 145 

utilised for supplementing irrigation by flow from the canal, 
thus increasing the total area irrigated from the limited 
surface water resources. 

Several alternative suggestions have been put forward for 
working out such a system. Four of them are discussed 
below. 

(i) In the medium and deep soil zones canal water should 
be denied for perennial crops from October to March, when 
underground supplies are plentiful which should be pumped 
out for irrigation by the irrigators themselves. In the remain
ing six months of the year, the area should be under canal 
irrigation. The main difficulty in this arrangement would be 
regarding management. Even when· sugarcane growers are 
asked to maintain their cane on wells during the October....:._ 
March period, their rabi and other crops would have to be 
supplied water from the canal. In the circumstances, it would 
be difficult to avoid the mixing up of irrigation from the 
two sources giving rise to unhealthy practices. 

(ii) Growers of perennial crops should be asked to irrigate 
their crops on wells from the middle of February to the 
middle of May. Since no other crops would be on the land 
the canal can be completely closed during the three months. 
It is doubtful whether wells in the command areas, which 
largely depend on percolation from canals and irrigated fields, 
will yield the required quantity of water in these three 
months. Moreover, this wotiM mean that there should be 
no hot weather seasonal crops of any kind. 

(iii) Canal water should be denied to perennial crops from 
July to March. This alternative is a modification of the first 
one with the denial period extended to nine months in place 
of six months. The same difficulty regarding irrigation 
management as obtaining in alternative (i) above would have 
to be faced in this alternative. 

(iv) Canal water should he supplied to perennial crops at 
alternative rotations, the other rotations being taken up by 
wells. In such arrangement the canal will run continuously 
but the different distributaries will run at alternate rotations. 
The continuous running of the canal would keep the under
ground water table sufficiently high throughout the period 
enabling well irrigation to be done. 

We recommend the fourth alternative for adoption. 
5.5.2. Even though experience on the existing canals of 

the Pravara, Godavari and Nira systems supports the view 
that the underground water table in the command of the 
canals gets considerably enriched and can support a large 
area under irrigation, quantitative data are not available for 

GRADUAL· 
NESS IN 
INTRODUC• 
TION OF THE 
SYSTEM ON 
NEW CANALS 



AGENCY FOR 
DIGGING OF 

WELLS 

146 Chapter Five 

estimating the exact extent to which irrigation can be 
supported by these underground water resources. Besides, the 
underground water table does not get enriched immediately 
after the opening of a new canal. \Ve, ·therefore, recommend 
that on a new canal sanctions to cane and other areas should 
be given in the normal manner to begin with. Subsequently 
when the underground water table appears to have got 
enriched, say after about five years, a suitable well grid 
should be developed in the command and water refused from 
the canal at every alternative rotation during a short period 
to begin with. The period during which the denial can he 
extended should he decided as experience is gained re(}"arcl
ing the sub-soil water resources. \Ve also recommend that a 
scientific study of the nature of surcharging of the under
ground water table by seepage from canals should be carried 
out by the Maharashtra Engineering Research Institute. 

5.5.3. The important point that needs consideration is the 
agency which should dig wells in the command. One stwges
tion is that Government should dig all the wells nece~ary 
and arrange to lift the water. If this is accepted, it would 
involve additional capital investment in an area alread ~· 
provided with irrigation at a considerable cost. For an irri
gated area of about one lakh acres with 12 per cent. to 15 
per cent. cane, approximately 4,000 to 5,000 wells would be 
needed. At an average cost of Rs. 3,000 per well together 
with necessary pumping arrangement, the additional capital 
outlay would be about Rs. 1.5 crore for each irrigated block 
of one lakh acres. \Vith the present limited resources of 
Government i~ would be undesirable to invest them for this 
purpose. 

Enterprising irrigators in the canal areas are at present 
utilising undergrou11d water resources to a considerable 
extent. But they have to depend entirely on well irrigation 
and are thus put in a permanently disadvantageous position 
as compared to irrigators getting canal water all the year 
round. The co-existence of the two types of irrigators also 
provides opportunities for unhealthy practices. Moreover, 
Government cannot realise the normal water rates for the 
area irrigated from such wells, even though the enrichment 
of the underground water table is entirely due to Govern
ment canals. We, therefore, consider that it is not advisable 
to let two different types of cane growers operate in the same 

· area, i.e., those who are supplied canal water throughout the 
year and those who depend entirely on well water. The 
Commission considers that each perennial sanction holder 
should be compelled to dig his own well as a supplementary 
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water source, under pain of being refused water altogether. 
Smalkr irrigators can co-operate in digging common wells 
for doing irrigation at alternate rotations. This arrangement 
will bring all irrigators on par with each other and at the 
same time ensure the flow of private capital in utilising 
underground water. 

5.5.4. The apprehension that repeated use of sub-soil warer 
might result in increase of salinity in the soil thereby 
adversely affecting yields, is felt in some quarters. Small 
areas around Kolar on the Pravara Canals have showed such 
signs, giving rise to the above apprehension. The basis of this 
apprehension was examined at length and the conclusiong 
reached are as below : -

(a) Nala water in the command of the~e canals is not 
heavily saline and can be safely used for .irrigation. 

(b) Drain (constructed) water is also not u-sually so saline 
as to be unsuitable for irrigation. In a few places, however, 
drain water does have a near prohibitive degree of salt 
content. Here drain water will have to be used after mix
ing it with canal water. 

(c) Water from the sub-soil in areas with less than 8 feet 
M urum Isobath is not harmful and can be used for irri
gation in the proposed scheme of lift-cum-flow irrigation 
without any danger. 

(d) Even in deep soil areas, sub-soil water can be used 
for irrigation, except in 1ot~·eas where the sub-soils are 
already saline. Such areas will have to be excluded from 
perennial irrigation altogether. 
In the light of these conclusions the Comtnission recom

mends the following steps:-
(i) Sugarcane and plantains should normally be restricted 

to areas with 18 inches to 8 feet Murum Isobaths. Lift
cum-flow irrigation can be adopted without difficulty in 
such areas when canal water is supplied for every alternate 
rotation. 

(ii) Sugarcane may be allowed in deeper soils provided 
the sub-soil does not contain a prohibitive percentage of 
salts. The concentration of cane in such areas should be 
considerably less as compared to that in areas with 18" 
to 8' M. I. Bs. Cane in such deep soil zones requires less 
water and can be supplied water from the canal in alter
nate rotations along with cane areas in (i) above. 

(iii) In deep soil areas where salts in the mb-soil exist 
in a comparatively greater percentage, only lighter crops 
like lucerne and cotton should he allowed. Canal water to 
such areas can Le supplied at every alternate rotation along 
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with cane in (i). In the cases of both (ii) and (iii) sub-soil 
water can be used occasionally if found necessary without 
any ill effects. 
5.5.5. As an aid to the development of the lift-cum-flow 

system, the Commission considers it necessary that the canals 
should be run full during the entire period of the monsoon 
irrespective of the demand, whenever the waste weir or the 
pick-up-weir overflows. If necessary, water should be let out 
through the escape channels. 

5.5.6. It may not be easy to introduce the system straight
way on the old canals where lop-sided development has 
already taken place. The case of each of the old canals will 
have to be studied in detail and steps taken to bring about 
the change over to the system of lift-cum-flow irrigation in 
the light of that study. ' 

As a first step, Government should acqmre power to con
trol wells in the canal command, both in the case of the 
new and the old canals. In 1 espect of the old canals weils 
should be restricted to their present number until a proper 
assessment of the underground water resources has been 
made and the manner of its link up with canal irrigation 
finalised. All wells within the command should be registered 
and straightway be charged royalty. 

5.6. Management of village tanks and bandharas 

5.6.1. In the Chanda, Bhandata and Nagpur districts there 
was a larger number of Malguzari tanks. After the abolition 
of the Malguzari rights the former M. P. Government took 
over these tanks, except for a small number which provided 
irrigation only to the lands of the Malguzars themselves. 
These tanks, which are now Government tanks, are distri
buted as under:-

Area 
Serial Name of the district Number of irrigated in 
No. tanks acres 
(I) (2) (3) (4) 

I Bhandara 3,238 123,733 
2 Chanda 3,466 107,599 
3 Nagpur 175 8,014 

Total 6,879 239,346 

Out of these tanks 151 are comparatively large in size, 
each irrio-ating more than 250 acres. The total area irrigated 
by these

0 
151 tanks is about 60,000 acres. The remaining 
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6,728 tanks irrigate about 180,000 acres. Individually these 
tanks are small but their total potential is large and, as a 
group, they are an important source of irrigation. The main 
crop irrigated by these tanks is paddy. Some sugarcane is 
also irrigated by these tanks but the area is negligible. 

These tanks are being made use of at present. However, 
their maintenance has been neglected for the past many 
years. They are, therefore, not irrigating as much area as 
they were capable of when in good condition. The question 
of repairing these tanks, has become very complicated on 
account of the existence of a number of rights (sometimes 
conflicting) of free water supply, fishing, cultivation of tank 
bed land, etc. These rights (some of them called Nistar 
rights) held by the occupiers of land were not abolished 
along with those of the Malguzars. · 

The former M. P. Government had estimated the cost of 
repairs at Rs. 180 per acre of irrigated area on certain design 
criteria. Detailed estimating for some of the tanks done by 
the Directorate of Minor Irrigation shows that the cost 
would be about Rs. 250 per acre. Thus, repairs to these tanks 
are expected to· cost about Rs. 600 lakhs. In view of the 
possible increase in the irrigation potential, the restoration 
of the designed irrigation, the preservation of the existing 
irrigation and the technical improvement in irrigation, both 
necessary and practicable under these tanks, the Commission 
recommends that the question of repairs to these tanks, 
should be studied in all its aspects and an appropriate policy 
evolved without delay. 

5.6.2. The Commission discussed the problems concerning 
the ex-Malguzari tanks with the local leaders, social workers 
and the officers in the area. After considering all the aspects 
involved, the Commission recommends the following steps 
with regard to these tanks:- ~ 

(a) All Nistar rights should be acquired by Government 
by enacting the necessary legislation. 

(b) Normal irrigation rates should be charged to all 
irrigators who take water for irrigation from these tanks. 

(c) Once the Nistar rights are acquired and normal 
irngation rates are charged there is no reason to treat the 
ex-Malguzari tanks differently from other minor irrigation 
works. Those tanks which irrigate 250 acres or less should 
be managed by the Zilla Parishads and others by the 
Irrigation Department. The arrangements for management 
of distribution of water, etc., should be the same as in 
respect of other minor irrigation tanks of comparable size. 
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5.6.3. The condition regarding katchha bandharas, parti
cularly in the Ratnagiri and Satara districts, where as much 
as 38 and 22 per cent., respectively, of the total irrigated area 
is under them, is somewhat similar to. that of the ex-Mal
guzari tanks in the Vidarbha region. In many cases perso·ns 
who have the right to put the katchha bandhara and make 
use of the water have become 'absentee landlords' or their 
lands have been sub-divided to such an extent that the pre
sent occupiers arc not interested in taking the initiative to 
build the katchha bandharas every year and make use of 
them. Others who can make use of the water do not have 
the right to build the katchha bandharas. In these circum
stances, a considerable portion of the ir~igation potential is 
lost. We, therefore, suggest that wherever the local Gram 
Panchayat is willing to take the responsibility cf construct
ing the katchha handharas within its jurisdiction_ and 
arrange to distribute the water equitably, the existing rights 
of individuals should be acquired by Government and tht> 
Gram Panchayat made responsible for constructing and 
supplying water from the katchha bandharas on payment of 
water rates to be approved by the Irrigation Department. 
Government may charge a royalty -to the Gram Panchayats 
in token of the fact that the water used is a public asset. 



CHAPTER SIX 

Utilisation of the Irrigation Potential and 
Development of Irrigated Areas. 

6.1. Normal period of development 

At present irrigation projects are formulated on the basis 
that full utilisation of the irrigation potential on a distri-. 
butary would be achieved within three years from the date 
from which it becomes possible to supply water from it. 
The rate of progress is expected to be about forty per cent. 
in the first year and thirty per cent. each in the next two 
years. I Iowever, the progress of actual utilisation of irriga
tion potential on most of the new canals does not justify 
this expectation. Furthermore, due to non-synchronisation of 
work on the various parts of a project and slow progress 
of construction for want of provision of funds, it takes a long 
time before the entire irrigation potential of a project is 
actually created at the field level. We have suggested in 
section 4.3 how non-synchronisation can be eliminated. 

We feel that it should be possible to achieve· full utilisa· 
tion of the entire irrigation potential of a project within 
eight years from the date of starting the construction work, 
provided the steps to avoid non-synchronisation. in . the 
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construction programme and those for removing causes that 
dampen the progress of utilisation of irrigation potential are 
taken. The period required for preliminary investigation and 
other preliminaries such as approach' roads, staff colonies, 
etc., is excluded from this period. Even then the period of 
development recommended, viz., eight years, would require 
very careful planning ; the task is no doubt difficult but 
not impossible. We may assume that on the average of 
different projects, water could be made available by stages of 
about 25 per cent. of the area in each of the 4th, 5th, 6th 
and the 7th years after the starting of construction of a 
project. Actual irrigation would show a slight lag. Progress 
of utilisation may be about one-tenth of the total potential 
in the fourth year, 25 per cent. each in the next three years 
and the remaining 15 per cent. in the eighth year. Giving 
of concessional water rates as suggested in para. 3.4.15 would 
mean that the project would start giving full returns in the 
eleventh year. We, therefore, consider that the normal period 
for the full development of irrigation should be taken as 
eight years after starting construction on a project. 

6.2. Non-utilisation of irrigation potential 

6.2.1. Non-utjlisation of the irrigation _potential is often 
assessed oy mercly" companng the area actually irrigated in 
a given year with that put down in the project. Such a com
parison is not valid unless both the figures of acreages are 
converted to 'standard crop- acres'. Without this conversion, 
it would appear that even on the old Deccan Canals, there 
is at present underutilisation of the irrigation potential. 
although the entire storage supply is fully booked. It is also 
necessary to consider (i) the actual storage supply available 
in a given year (as there is an element of variation in the 
supply) and (ii) the quantity overflowing the pick-up or waste 
weir in the monsoon. and the canal capacity, for correctly 
assessing the extent of non-utilisation in a particular year. 
Taking a more comprehensive view ·of the development of 
irrigation, we consider, that the extent of non-utilisation of 
irrigation potential should be assessed after considering 
whether the storage supply available together with the uti
lisable overflow in the monsoon has been utilised to the 
fullest extent possible or not. 

6.2.2. A study of the causes of slow utilisation of the 
irrigation potential reveals that certain management practices 
and. the lack of proper planning of some aspects of 
jrrigatioll schemes are mainly responsible for the delaye4 
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utilisation of the irrigation potential on various works. The 
Commission, therefore, recommends the following remedial 
measures to accelerate the pace of development of irrigation ; 
they are arranged in the order in which the respective causes 
are estimated to contribute to slow utilisation. 

(a) Construction of field channels.-In the case of new 
irrigation projects, the absence of field channels is the main 
reason of non-utilisation of the irrigation potential. On 
account of internal disputes amongst the cultivators and lack 
of adequate finance for constructing these channels, the 
cultivators are not able to construct field channels imme
diately after the distributaries are ready to supply water. 
The relevant provisions in the Bombay Tc~ancy and Agri
cultural Lands Act do not appear to be ad~quate for ensur
ing the availability of land for construction of channels. 
\Ve, therefore, recommend that a layout of field channels 
in the command areas should be prepared as a part of the 
project itself and the necessary land should be acquired at 
Government cost. The crossings of field channels across 
established roads and tracks should be constructed, as and 
when required, by the maintenance staff· of the canal, at 
Government cost. The cultivators can then be asked to con
struct the required fietd channels according to the layout, 
as and when required. 

(b) Levelling of fields.-Irrigation water cannot reach all 
the corners of a field evenly, unless it is levelled. Cultivators 
are often unable to get their lands levelled due to lack of 
adequate finance. Co-operative credit societies should provide 
adequate long term loans for this purpose. . 

(c) 1\!anagement practices.-Restrictions on the cropping 
pattern in the case of new irrigation projects is another factor 
contributing to the slow progress of irrigation. Perennial 
crops like sugarcane and plantains were not allowed on some 
new projects in the initial period. For instance, we w~ld 
that on the Nasik C~nal,_jh~ ~:yltivators were claJiloii[ing for
water for ·perennial crops like sugarcane- but it was not 
sanctioned, as a result of which part of the storage_!>mained 
unutilised. Although for ensuring equital5teaiStiibution of 
irriga-iiOh benefits it would be correct to hold up the making 
of permanent commitments for perennial irrigation in the 
initial stages, i.e., for a period of six years from the commence
ment of irrigation, there should be nothing to prevent the 
growing of cash crops even in these initial stages, on a 
temporary basis. 

The enforcement of the new type of two seasonal block in 
the; Deccan Canals has resulted in great dissatisfaction amongst 
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the cultivators. \Ve have recommended in para. 5.4.5 that 
the new type of two seasonal block should be abolished. 

Most of the minor irrigation works in l\1aharashtra arc 
situated in the low rainfall zone. The need for water for 
seasonal crops, which are mainly food crops, fluctuates widely 
from year to year according to the nature of rainfall. The 
availability of water in minor irrigation tanks, which also 
fluctuates widely from year to year, does not correspond to 
the degree of need for the same for seasonal food crops. This 
non-correspondence results in considerable non-utilisation of 
the irrigation potential of these tanks in some years. In the 
commands of these minor irrigation tanks many cultivators 
grow cash crops on wells. The water supply in these wells 
is comparatively uncertain and the cost of lifting is high. 
These cultivators would always be willing to take canal water 
without firm commitment of supply on the part of the 
Irrigation Department, i.e., as and when it is available. \Ve, 
therefore, suggest that after meeting the full requirements 
of seasonal crops during a year, the surplus should be giveu 
for perennial crops grown on wells within the command. 
The water expected to remain in balance at the end of the 
rabi season, i.e., by the 1st March, should be estimated and 
after providing for hot weather commitments of regular 
irrigators, the remaining quantity should be offered for 
perennial cash crops grown on wells. Care !'hould, however. 
be taken to see that the supply is offered only for such area 
as can be maintained on the surplus available as on the 1st 
March until the onset of the next monsoon. This precaution 
would, however, be unnecessary in those years in which the 
growers o:fr perennial cash crops on wells take canal water not 
because of the expected paucity of water supply in their own 
wells but only because they can save on the expenditure 
for lifting water from wells by availing of the facility of flow 
irrigation. 

(d) Planning of utilisation in .different sensans.-TaHc 
No. 48 shows the water contents m ·some min(i)r tanks in 
the State as at the end of the storage year. It may be seen 
from this Table that large quantities of water have remained 
unutilised during the period under consideration. 

As regards planning of utilisation of the monsoon overflow 
over the waste weir it can be seen from Table No. 46 that 
even on an old work like the Nira Canals, utilisation of the 
overflow during the monsoon varied between thirty-five :md 
fifty-five per cent. of the available overflow, in the years under 
consideration. A part of the remaining quantity could have 
be.en utilised for supplying water to crops grown on wells' or 
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even for surcharging the underground water table in the 
command. 

In Chanda and Bhandara areas, the irrigation system is 
designed for irrigation in the kharif season, mainly by the 
method of floodmg of fields. No water channels have been 
provided in these areas and this prevents irrigation in the 
rabi season. \Ve, therefore, recommend that water channels 
should be constructed in those areas where rabi crops can be 
grown. 

(e) Credit facilities.-Short term and long term capital 
requirements of irrigated farming are much higher than 
those for non-irrigated farming. Wherever the co-operative 
credit structure is properly organised, credit facilities are 
generally available, although there are some procedural diffi
culties in securing loans. It is, however, ne<::essary to ensure 
that the expansion of co-operative credit societies synchronises 
with the extension of irrigation to new areas. So far the 
creditworthiness of cultivators was worked out by _multiplying 
the land revenue assessment on the land offered for security 
by a fixed multiple. This multiple at present is 180. We 
understand that this method of calculating the value of assets 
from the point of view of security is being modified. 
According to the modification it is proposed to take into 
consideration the cost of development of the land such. as 
wells, oil engines, etc., and also one-half of the capitalised 
Yalue of the probable net incorp.e expected to be derived from 
the proposed improvement. The new basis would rectify the 
difficulty in the previous system to a large extent. 

Cultivators in the irrigable command who have large hold
ings, do not irrigate their entire holdings, mainly due to lack 
of adequate finance. Similarly cultivators with very small 
holdings for similar reasons cannot invest the capital needed 
for preparing the land for irrigation. Underutilisation on 
account of these reasons can be removed by ensuring adequate 
credit facilities and vigorous agricultural propaganda. 

(/) Marketing facilities.-Organised marketing facilities are 
generally available :£or established crops in the developed 
areas. But where irrigated crops are newly introduced or a 
new crop or a new variety of a crop is introduced, absence of 
a nearby organised market for the commodity in question is 
a serious handicap to the utilisation of water for the crop 
concerned. For example, in l'vlarathwada long staple cotton 
can be grown under irrigation on a large scale. The few 
culth·ators on the Khasapur and Bendsura tanks who do so 
at present have to transport small lots of produce individually 
to distant markets. The result is that culth·ation of long 
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staple cotton is not spreading in the area as fast as it could 
have spread. When long staple cotton was first introduced 
in the Deccan Canals area the Agriculture Department under
took the marketing of the small lots of produce of the 
pioneers. The normal market developed when arrivals 
became sizeable, and the Agriculture Department then with
drew from this activity. Some such arrangement is necessary 
when a new crop is introduced in an area. 

Secondly, fluctuations in the prices of crops like onions. 
chillies and gur, discourage the small cultivators from 
investing large amounts in irrigating and manuring their 
lands. It is, therefore, e~sential to extend co-operative mar
keting, with adequate facilities for warehousing, in the areas 
where irrigation Is being extended. 

(g) Processing factories.-The establishment of sugar 
factories in the canal areas helped towards the stabilisation 
of sugarcane on the Deccan Canals. Similarly crops like 
cotton, oils$!eds and fruits require further processing before 
they can be stored or marketed. Establishment of processing 
industries in the local areas where these crops are being 
introduced, has numerous advantages, e.g., employment 
opportunities to local labour, saving in the transport costs of 
bulky raw materials to marketing centres, better price for the 
produce in the case of perishable commodities, etc. Estab
lishment of processing industries like cotton ginning, pressing 
and weaving, oil crushing, fruit canning, paper making, dairy 
products, etc., throughout the irrigated areas would greatly 
facilitate speedy development of irrigation. 

(h) Demonstration farms.-Agricultural research and demon
stration is done at three different levels. Evolving new 
varieties of crops, experimenting on new agronomic and 
fertilising methods, etc., is the first level carried out at central 
research stations and laboratories. These research stations 
cannot be located in each and every soil-climatic region while 
the results of research obtained at the central research stations 
may not be found to be beneficial in all such regions. Trials 
to test the suitability of new varieties, etc., in each soil-clima
tic region are, therefore, necessary. This is the second level. 
When suitability of a new variety or method is proved at this 
level what remains is demonstrating the variety or method 
a8 the case may be to the farmers. This is the third level. 
Work at the third level is best done by setting up agricultural 
demonstration centres on the farms of progressive cultivators. 
Results achieved on these farms are trusted better by · the 
general body of farmers than those obtained on Government 
farms. 
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In respect of areas where irrigation is to be newly introduced 
it is necessary that the Agriculture Department tries out the 
irrigated crops commonly grown in the established irrigated 
areas and ascertains the suitability of agricultural methods 
practised in those areas, to the areas to be newly irrigated, 
before starting to propagate them amongst farmers. This 
work must be done on farms to be newly established in the 
areas where irrigation is new. These farms can also serve as 
demonstration farms but only incidentally. The need for 
setting up agricultural demonstration centres on the farms of 
progressive cultivators is, however not at all reduced because 
the trial farms can also serve as demonstration farms. 

It would also be useful if some progressive farmers from 
areas to be newly irrigated are taken on short study-cum
demonstration tours of established irrigated areas. These 
progressive farmers would respond to the propaganda for the 
development of irrigated crC'ps much more readily and would 
act as nuclei for disseminating information regarding the 
practice of irrigated farming. Attempts towards quick 
development of the irrigation potential would not succeed 
unless the Agriculture Department demonstrates and propa
gates the desirable crop planning and proper methods of 
irrigated farming. Introduction of long staple cotton,· hot 
weather groundnut, certain varieties of fruits and vegetables, 
etc., would be possible only by setting up trial-cum-demon
stration farms in newly irrigat'ea areas. In areas like Chanda, 
Bhandara, Kolaba, Ratnagiri, etc., where only kharif paddy 
is grown, special efforts should be made for the introduction 
of winter paddy and other Rabi crops. · 

There arc at present only six trial-cum-demonstration farms 
in the State. Four of them are located in the Marathwada 
region, one in Konkan and one in Western Maharashtra. 
However, they have not yet started functioning fully, mainly 
because of the non-availability of water for irrigation from 
the project under which they were sanctioned. We are of 
the view that these farms should be set up as soon as the 
project construction starts with the help of well irrigation. 
These farms can accelerate the pace of irrigation development 
only if they start functioning before water from the project 
is made available to the cultivators. The number of such 
farms needed in the commanded area of a project would 
depend on the number of distinct zones with different soil
climate complexes. We, therefore, recommend that trial· 
cum-demonstration farms, with facilities of well irrigation, 
should be opened i,n. newly irrigated areas as soon as the 
project construction starts . 

. J-1099-22 
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(z) Transport and communications.-In 1961 the road 
mileage per htmdred square miles of area was 40 in the Konkan 
and 29 m Western Maharashtra. It was only 9 miles in 
Marathwada and 13 miles in the Vidarbha area. The State 
average works out to 21 miles per hundred square miles as 
against 30 miles for India. Thus in parts of Vidarbha and 
Marathwada where irrigation is developing, transport faci
lities seem to be very inadequate. It is noted that in these · 
areas, good qualities of fruits can be grown but in the absence 
of speedy transport facilities, cultivators would not be inclined 
to grow these crops. It is also necessary to provide refrige
rated transport facilities for certain perishable fruits. Steps 
may, therefore, be taken to immediately undertake a study 
of the transport needs of irrigated areas and to formulate a 
plan to meet those needs. · 

Certain roads in the irrigated areas are constructed from 
the Sugarcane Cess Fund, but it was reported to us that proper 
maintenance and repairs of these roads is often neglected. 
Proper maintenance and repairs of the communication system 
in these areas should be ensured. 

6.3. Electric power for developing lift-irrigation . 
We have already stated that the possibilities of flow 

irrigation in the State are extremely limited. Every effort 
will, therefore, have to be made for utilising underground 
water by lifts. This problem assumes greater significance, 
with the adoption of the lift-cum-flow system of irrigation. 
It will, therefore, be necessary to ensure co-ordination in the 
extension of irrigation facilities and electrification of villages 
on the canals and distributaries. Table No. 20 shows that 
the number of electric pumps rises with electrification of 
villages. Pumping with the aid of electric power is very 
much cheaper than by diesel engines. Rural electrification 
of areas where a large number of diesel engines are being 
used for pumping, is very desirable. Map 9 shows the 
distribution of diesel engines and the present and proposed 
power transmission lines. 

6.4. Ancillary development 

6.4.1. Development of pisciculture and tourism are the 
two important ancillary activities which can be undertaken 
along with storage works. 

The Maharashtra State has over 30 fairly large reservoirs 
and a large number of irrigation tanks, with a :otal expanse 
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ot water admeasuring over 2 lakh acres. These water resour
ces are now mostly fallow in respect of fisheries, but properly 
husbanded they form a large potential for the development 
of culture fisheries. At a modest rate of production of 50 kg. 
per acre, they should be capable of producing about 10,000 
tons of fish per year. At pr.esent only an area of 72,000 acres 
is stocked with quick growing varieties of the Indian major 
carps. Due to absence of local supply of carp fry (baby fish) 
the rate of stocking is negligible, viz., 12 fish per acre. The 
reservoirs should be stocked at an adequate rate for a number 
of years so that they may then yield quantities of fish large 
enough to make fishing worthwhile. 

A rna jor impediment to fishing in the e~sting deep res~r
voirs is the presence of submerged large boulders and trees 
and sometimes even houses, which prevent efp.cient operation 
of boats and nets. In respect of the projects now planned, it 
has been decided that the area to be impounded should be 
cleared, as far as possible, and non-removable impediments 
suitably marked. Nurseries for growing baby fish can be 
provided without much extra cost by converting excavations 
below the dam site. into regular pits of suitable dimensions 
to. serve as nursery tanks. 

6.4.2. Holiday resorts at the reservoir sites could be provid
ed with a view to promoting tourism. We consider that 
provision of gardens, rest hq~ses, approach roads and trans
port facilities should be invariably provided on all major 
works. We have seen this aspect being attended to on one 
project each in M ysore and Kerala and were told that the 
cost of maintenance of the gardens, etc., is being fully recover
ed by levying a small fee on the visitors. 

6.4.3. In providing these facilities to promote tourism and 
pisciculture, clearly allocable costs in the capital expenditure 
should be borne by the concerned Departments. The receipts 
should also go to the Department concerned but any surplus 
of revenue over the recurring expenditure (including interest 
charges on the allocable capital cost) should be credited to the 
project account (only for the purpose of pro forma accounts). 
This net profit would be indicative of the benefit obtained by 
the multi-purpose use of the reservoir. 

6.5. Integrated plan for development 

6.5.1. It would be clear from the above discussion that crea
tion of the irrigation potential alone does not yield fruitful 
results unless. the ancillary problems connected with land, 
industry, credit, etc., are solved. Hence a unified and 
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integrated approach to the development of a river basin is 
essential. The Master Plans of river basins so far prepared 
by the Irrigation and Power Department are only blue prints 
of storage locations and alignments of canals ; there is no 
co-ordination in the process of preparation of these Master 
Plans and of the ancillary schemes subsequently prepared by 
the Departments of Agriculture, Industries, Co-operation, etc. 
Quickening the pace of utilisation of the irrigation potential 
and the development of irrigated areas are one and the same 
issue, since the former depends on the latter and vice versa. 
Hence removal of the causes that retard the utilisation 
of irrigation potential would automatically promote the 
rapid development of irrigated areas. If the steps to remove 
these causes are to be effective they should be planned in 
co-ordination with the planning of the project itself. Govem· 
ment has no doubt provided substantial amounts in the Five 
Year Plan schemes for implementing some of the steps for 
hastening irrigation utilisation, but in the implementation 
of these steps there ~s considerable lack of co-ordination and 
synchronisation. We consider that an integrated approach 
both in planning and in execution of irrigation works is 
absolutely necessary for the speedy development of irrigation. 

6.5.2. In formulating an integrated development plan for 
the areas to be irrigated, the following investigations will 
have to be made:- · 

(1) A soil survey with special reference to suitability for 
irngation, need for levelling of lands, etc. 

(2) A survey of the socio-economic conditions of the 
population in the area, particularly with regard to the 
standard of cultivation and staadard of E ving. This smvey 
would be useful for comparison with the conditions of the 
population after the development of irrigation. 

(3) A careful investigation of the existing crop pattern, 
(a) without the use of irrigation and (b) with the use of 
such irrigation as may be locally available, e.g., on wells 
and katchha bandharas. 

This investigation would reveal the type of crop pattern 
likely to develop after irrigaticn is introduced and would 
also show which new crops could be introduced under irri
gation and to what extent the yields of non-irrigated crops 
would increase due to irrigation. 

(4) An investigation into the possibilities of starting new 
industries as a result of the project, particularly if it is an 
irrigation-cum-power project. 

(5) The possibilities of starting industries for the proces
sing of agricultural produce, especially with a view to 



Chapter Six 161 

increasing the returns to the cultivators and minimising 
fluctuations in prices. 

(6) A survey of the existing facilities of communications 
and transport and assessment of the need of increasing 
these facilities with the larger quantities of agricultural 
produce available for transport. 

(7) A survey of the conditions of marketing of agricul
tural produce with a view to preparing a plan for regula
tion of markets, establishment of new markets, construction 
of warehouses and such other facilities. 

(8) An investigation of the possibilities of developing 
pisciculture in the reservoirs, tail tanks, etc. 

(9) Investigating the possibilities of deYeloping the area 
(particularly the reservoir area) as a centre of attraction for 
tourists. · 
(10) Plan for rural electrification taking into consideration 

the needs of processing industries and pumping of water 
for irrigation. 
6.5.3. Although the basic ideas of integrated river basin 

development have been universally accepted, the type of 
agency to plan and execute development programme has 
varied in different parts of the world. As illustrations, we give 
below three types of such agencies. 

Under the Columbia Basin Authority plan, the Bureau of 
Reclamation was assisted by Qlany agencies and organisations 
(Federal, State, regional and local) in working out a planned 
programme for the development and settlement of the 
Columbia basin as a whole and in making detailed plans for 
the areas to be irrigated. Twenty-seven specific problems were 
selected, on which investigations were carried out. These 
included basic land surveys, study of farm economy, normal 
water requirements of crops and proper use of ]and, practi
cable ways of avoiding excessive use of water, size, layout 
and equipment of farms, allocation of costs and repayments, 
period for development, transport and communications, 
development plans, underground water resources, rural electri
fication, industries for processing agricultural preduce, etc. 
Assistance of several agencies and individuals was enlisted for 
carrying out investigations on particular problems. The leader 
of the study group on a given problem was responsible for 
working out a general plan of study and ensuring effective 
collaboration with other study groups on related problems. A 
field co-ordinator was appointed to circulate information and 
memoranda of general interest to participants in the investi
gations. Later a Board of Review was appointed to study the 
reports of investigations and work out a general plan. 
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The Tennesse Valley Authority was established in 1933 for 
carrying out (a) maximum amount of flood control, (b) 
maximum development of navigatioq and generation of 
electricity, (c) development of new agricultural techniques, 
(d) afforestation, and (e) the _economic and social well-being 
of the population in the Tennesse basin area. The Tennesse 
Valley Authority law provides that the Authority shall act as 
a co-ordinating and unifying agency to discover possibilities 
of unified control and to assist in co-ordinating the efforts of 
the various agencies including departments of Federal, State 
and local Governments. Four different systems of organisation 
have been tried up till now. Initially the Chairman of the 
Authority (consisting of. three members) exercised adminis
trative powers as approved by the Authority. This was found 
to be unsatisfactory and each member was assigned certain 
topics and was made fully responsible within the sphere of 
his action. Mter a few years a Co-ordinating Authority was 
appointed. In the present arrangement, there is a General 
Manager, who is given general policy guidance by the Board 
of the Authority. The Board also gives approval for impor
tant transactions and plans. This type of organisation has not 
been adopted in any other basin in the U.S.A. 

Similar river basin committees are in existence in the 
Colorado and Missouri basins. But these committees au: 
voluntary organisations without any power to enforce their 
decisions. They act only in an advisory capacity, the various 
Federal agencies giving up none of their statutory sovereignty. 

The Damodar Valley Corporation in India is a corporate 
body constituted under the Damodar Valley Corporation Act 
of 1948, consisting of a Chairman and two members appoint
ed by the Central Government in consultation with the State 
Governments of West Bengal and Bihar. The statutory func
tions of the Corporation are (i) flood control, (ii) the promo
tion and operation of schemes for irrigation, water supply 
and drainage, (iii) generation and distribution of electrical 
energy, (iv) promotion of afforestation and soil conservation, 
(v) promotion of public health and agricultme, industrial and 
econoinic well-being of the population· in the Damodar 
Valley and (vi) promotion and control of navigation. The 
limits of the valley are defined by the Central Government 
and the Corporation has powers to do anything which it is 
necessary to do for the purpose ?£ carrying o.ut th~ functi~:ms 
mentioned above. The CorporatiOn has a Fmane1al Adviser 
and a Secretary. Although the Corporation is an autonomous 
body, the directions of the Central Government on matters 
involving policy are binding on the Corporation. The Centr::tl 
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and the State Governments of West Bengal and Bihar provide 
the entire capital needed for the project. The Corporation can 
borrow funds in the open market with the approval of the 
Central Government. The allocation of costs between the two 
State Governments is made according to certain principles 
laid down. The Corporation has to pay interest to the State 
Governments on the capital contributed by them. The Act 
requires that pro\ ision for depreciation and reserve fund shall 
be made before the net profit is determined. The arrears of 
accumulated interest for the first fifteen years are to be made 
a part of the capital investment. 

6.5.4. Limited financial resources and the necessity of dis
persing developmental activities all over th~ State would n~t 
permit the taking up of all the projects to be ultimately 
taken up for the full exploitation of the irrigation resources 
in a river basin or sub-basin, at one and the same time. We 
do not, therefore, consider that organisations of the kind of 
the Damodar "Valley Corporation would be useful in Maha
rashtra. Co-ordination in the formulation of the development 
plan and execution by the different Departments concerned 
would meet the needs of the situation. To this end, we recom
mend that regional teams may be formed for r.he different 
administrative divisions of the State. Each regional team 
should comprise experts drawn from the concerned Depart
ments and headed by a co-o:p;linator. 

When the preliminary engineering investigations are made 
and the Government takes a decision to prepare a particular 
project, such regional teams should start detailed investiga
tion on the items listed in. paragraph 6.5.2. The Statistician 
attached to the team should process die data collected during 
these investigations and the team should prepare an integrat
ed and synchronised development I;!lan on all the aspects 
listed above. Government should approve of the project as a 
whole and accord sanction to the entire development plan, 
though the funds may be allotted according to the time 
schedule laid down in the integrated development plan, to 
the concerned Departments. For this purpose, it will be 
necessary that when an irrigation project gets included in the 
Irrigation and Power Department's budget, the correspond
ing items of the integrated plan programme should also get 
included in the budgets of the concerned Departments. For 
the irrigation projects included in· the Third Five Year Plan 
of the State such Plan provisions should be earmarked in 
respect of the different projects out of the general related 
Plan provisions of the Departments concerned. The regional 
teams while investigating irrigation projects likely to be 
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included in the fourth Five Year Plan should also indicate 
the Plan provisions which would be required by Depart
ments other than the Irrigation and Pa.wer Department. The 
actual execution of the integrated plan should be carried out 
by the Departments concerned according to the time sche
dule laid down. The regional teams should also watch and 
review periodically the progress of work. 



CHAPTER SEVEN 

Research, Statistics and Review 

7.1. Agricultural research in irrigated farming 

7.1.1. With the rapid expansion of irrigation facilities to 
new areas, it is necessary that research activities relating to 
the methods of irrigated farming should be intensified. We 
have stated earlier that the annual cost of irrigation must be 
fully met by the annual income therefrom. Water rates are 
to be related to the gross incomes from irrigated crops and 
unless gross incomes rise, it would not be possible to meet the 
increasing cost of irrigation works. For these, as well as 
other obvious reasons, it is necessary to direct agricultural 
research on irrigated crops not only in the direction of 
utilising all the available water supplies, but also in the direc
tion of maximising the gross incomes by increasing yields 
and producing more valuable crops all over the irrigated 
areas. 

7.1.2. There are at present seventy-four research stations in 
the State where research on various crops is conducted. 
However, irrigation facilities do not exist at some of these 
research stations with the result that research on irrigated 
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farming cannot be undertaken at those places. Thus, if the 
existing facilities for agricultural research are inadequate, 
they are much more so in respect of research in imgated 
agriculture. We suggest that irrigation· facilities should be 
created at each one of the existing and future agricultural 
research stations and separate wings for research in irrigated 
agriculture created thereill. New research farms should be 
established in those soil-climatic regions where none exist at 
present. Areas irrigated by major irrigation projects should 
receive priority in the establishment of new and enlargement 
of facilities in existing research farms. 

Some work on trials of new methods is done by farms of 
sugar factories. It is necessary to coordinate this work with 
that done by the Agriculture Department in order that un
necessary duplication of effort is avoided. 

7 .1.3. Among the various problems that require investiga
tion, we draw the attention of Government to the following 
important problems which need to be taken up immediately:-

(i) Water requirements of crops and the rotation periods 
of irrigation for different crops vary according to the soil 
and climatic conditions. Research work done so far on these 
two items is very meagre. We, therefore, recommend that 
research stations in each soil-climatic region should under
take this work. 

(ii) Although the requirements per watering for many 
crops are only about 3 acre inches, the various modes of 
irrigation at present in vogue lead to excessive use of water, 
even up to 6 acre inches per watering. The research stations 
referred to above should carry out experiments to find 
out the relative efficiency of the different modes of irriga
tion, including sprinkler irrigation. The demonstration 
farms can then propagate-subject of course to considera
tion of cost in the employment of a new mode of irriga
tion-the mode of irrigation most suitable to each crop in 
a particular region. This would lead to the avoidance of 
excessive irrigation and the water so saved can be utilised 
for further extension of the irrigated area. It may also 
result in the saving of labour charges required for watering. 

(iii) We have recommended in paragraph 6.2.2 that 
demonstration centres in the different regions should pro
pagate the introduction of new crops under irrigati?n. 
Trials of these new crops should be conducted at the trial
cum-demonstration farms before the introduction of irriga
tion in the area concerned. 

(iv) Contour bunding, nala bunding, construction of 
percolation tanks, etc., serve to surcharge the underground 
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water table, which can be exploited for irrigation. There 
are no systematic studies to evaluate the effect of these 
measures, on the underground water supply. \Ve recommend 
that the Agriculture Department should immediately under
take such studies in the different regions. This data would 
also be useful in the study of underground water resources. 

(v) In paragraph 1.6.4. it has been pointed out that crop 
cutting experiments annually conducted on the principal 
crops are not designed to obtain average yields of irrigated 
and non-irrigated crops separately. Such separate estimation 
would require a larger number of experiments and involve 
more expenditure. We consider that reliable estimates of 
yield and production of irrigated crops ate vital and recom
mend that crop cutting experiments in .respect of all the 
principal crops should be enlarged so that "the irrigated and 
non-irrigated yields in respect of crops under irrigation can 
be precisely estimated for each district. 

(vi) Statistics relating to cost of production under non
irrigated and irrigated farming are very scanty. Data on the 
increase in net income after irrigation from different sources 
would be necessary for a proper evaluation of irrigation 
projects and for improving the water rate structure. The 
data on cost of operation of different types of lifts are also 
not available. The Agriculture Department should under
take regular surveys to coliect these statistics. 

(vii) We have recommended in paragraph 5.4.6 that for 
increasing utilisation of the irrigation potential in the 
monsoon season, kharif crops requiring pre-seasonal irriga
tion should be allowed by reserving the required quantity 
of ,.,·ater. In this connection, it is necessary to carry out 
experiments on growing seedlings of long staple cotton and 
then transplanting them. Similarly, area required for grow
ing paddy seedlings can be concentrated. The Agriculture 
Department has taken up some research schemes on a small 
scale along these lines but intensified research is needed on 
transplanting of long staple cotton and exploring the possi
bilities of growing paddy seedlings either on wells or in 
small concentrated areas on canals. If these measures prove 
successful, the utilisation of monsoon supplies on storage 
systems as well as from monsoon bandharas could be 
greatly increased. 

(viii) Irrigation development in certain areas seems to 
have been thwarted in the absence of research in irrigated 
farming. For example, in the Chanda-Bhandara area, the 
possibilities of increasing the yield of sugarcane, growing 
of fruit trees, growing wheat and other rabi crops, growing 
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a second crop of paddy have not yet been properly explored 
with the result that at present irrigation rests almost entirely 
on kharif paddy. Similarly, we do not ·know which irrigated ' 
crops will grow well in saline soils and what would be the 
most suitable crop pattern under irrigation in the saline 
tract of the Tapi-Purna. 

These problems are mentioned only by way of illustra
tion. There are doubtless many others. It is necessary that 
research schemes to solve such problems of different areas 
are undertaken as they arise and are pursued. 

7.2. Research in irrigation engineering 

7 .2.1. Research in irrigation engineering has just been start
ed at the Maharashtra Engineering Research Institute at 
Nasik which was established in 1959. The work undertaken 
so far at the Institute includes studies oh testing of various 
types of materials for construction, model testing for hydraulic 
behaviour of structures, river training, problems of soils aris
ing in the construction of dams, etc. The Institute also pro
poses to carry out studies on cheap designs for irrigation 
structures, pre-cast concrete slabs for canal lining, cheap 
lining of field channels, evaporation estimation, and several 
other problems in hydraulic engineering. 

7.2.2. Research on the following items is recommended 
particularly to fill in the gaps in the present research 
activities :-

(i) Excessive digging of wells in a given area is likely to 
result in lowering the underground water table in all the 
wells including the existing ones. With the help of data 
collected in the underground water resources survey, experi
ments may be carried out to design optimum density and 
spacing between wells in each region. 

(ii) The quantities of water shown against canal losses, 
evaporation losses, etc., vary largely from canal to canal 
and from year to year. We, therefore, recommend that steps 
may , be taken to fix the norms of these losses. Research 
schemes may also be undertaken to find out cheap methods 
of reducing evaporation losses. 

(iii) The estimation of surface flow available for utilisation 
is based on the hydrological data collected through rain 
gauges and discharge measurements at various places in a 
basin. These arrangements may be inadequate in some areas 
of the State. In view of the large programme of extension 
of irrigation facilities, it is necessary that the extent to 
which the facilities for measuring rainfall and discharges 
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need to be augmented should be immediately studied and 
necessary steps taken to make up the shortage. 

7.3. Classification of irrig~~..Q!k~.--
7 .3.1. Irrigation works are classified at present, according to 

five different criteria as detailed below:-
(i) Cost Criterion.-On the basis of capital cost irrigation 

works are classfied into (a) major, (b) medium and (c) minor 
irrigation works. For schemes included in the Third Five 
Year Plan, the following cost limits have been laid down :--

(a) Major: above Rs. five~!~· 
(b) A'leiliUm: Rs. ten latilis or more but less than Rs. five 

crores. 
(c) Mil'!<!!: Up to Rs. ten lakhs. 

It is further laid down that this classification is not to be 
changed even if any revision in the cost of a project, or 
changes in the cost limits at a subsequent stage should warrant 
its re-classification into a higher or lower category. Classifiction 
on this criterion is used for planning, clearance of schemes by 
the Central Water and Power Commission, etc. 

(ii) Productivity Criterion.-Productivity test consists of 
assessing whether the net revenue from an irrigation work is 
at a certain fixed percentage of ,the capital investment on that 
work. The test is applied oi:ily to those works for which 
separate capital and revenue accounts are kept on a quasi
commercial basis. The actual classification of a work on the 
criterion of productivity is made after a period of ten years 
from the commencement of irrigation. A work which satisfies 
the productivity test for a continuous period of three years is 
classified as 'productive' and if it fails to satisfy the producti
vity test for a continuous period of three years, it is classified 
as 'unproductive'. Thus classification of a work on the pro
ductivity criterion changes from time to time. 

(iii) Purpose Criterion.-Works which were not expected to 
hecome productive hut were still considered necessary ·for 
providing protection against famine were classified as 'protec
tive works'. Originally, this classification was considered neces
sary to differentiate between the sources from which capital 
was expended. Thus, works for which capital was raised from 
loans were classified as ordinary works and those for which 
capital was found from the Famine Relief Fund or from 'the 
general revenues were called protective works. This differen
tiation in the method of financing no longer exists. The 
water rates on both the types of works are the same. The 
distinction hetween cropping patterns which existed earlier 
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on the ~w? types of works is ~on-existent to-day. The system 
of class1fymg works as protective and non-protective is, thus 
out-dated. Another category on the basis of purpo~e criterion 
arose with the commencement of the Grow More Food 
Campaign, viz., Grow More Food schemes, and other schemes. 
The purpose of Grow More Food schemes was to increase the 
production of food crops. 

(iv) Accounting Crit\C:rion.-On this basis, irrigation works 
are classified first into 'capital works' and 'non-capital works'. 
Those costing Rs. 20,000 or less are classified as 'non-capital 
works' and those costing more than Rs. 20,000 are classified 
as capital works. This cost limit seems to have been fixed 
a long time ago. At present day costs, hardly any irrigation 
work would get classified as non-capital work. Capital works 
are further sub-divided into 'commercial works' and 'non
commercial works'. Works for which separate capital and 
revenue accounts are kept on a quasi-commercial basis are 
classified as commercial works. Separate capital and revenue 
accounts are ke~;>t for those works which are expected to 

·produce substantial revenue making it worthwhile to examine 
the returns paid by them individually. Capital expenditure 
on commercial works is budgetted under the head '99', the 
revenue realised therefrom is credited to the head 'XXXIV' 
and working expenses are also debited thereto. Works for 
which separate capital or revenue accounts are not kept, either 
because they produce little or no. revenue or are of restricted 
size, are classified as 'capital non-commercial works'. Capital 
expenditure on these works is budgetted under the head '100' 
and the revenue. realised credited to the head 'XXXV'. All 
non-capital works are ipso facto considered as non-commercial 
works. Capital expenditure on these works is budgetted under 
the head '44' and revenue realised is credited to the head 
'XXXV'. 

(v) :Management Criterion.-On this criterion, irrigation 
works are classified as (a) first class and (b) second class irriga
tion works. Those in charge of the Public Works Department 
for management are classified as 'first class' irrigation works 
and those in charge of the Revenue Department for manage
ment as 'second class' irrigation works. 

The fact that a classification according to one criterion is 
suitable only for the specific purpose in view is not sufficiently 
realised, with the result that classification by one criterion is 
often used for another purpose resulting in confusion and 
inconvenience, e.g., classification according to the cost criterion 
is used for deciding the expected crop pattern. Similarly, the 
accounting criterion may be confused with classification on 
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the cost criterion. 
7 .3.2. We recommend the following modifications in the 

existing system of classification:-:-
(i) Cost Criterion.-The system of classifying irrigation 

works as major, medium and minor, depends on the capital 
cost of the project and as such, the cost limits have to be 
modified from time to time as the cost level changes. It would 
be improper to apply. current cost limits to old works and 
reclassify them. The classification of an old work made accord
ing to the cost limits prescribed at the time of its constru
tion should not be changed. However, care will have to be 
taken while comparing the financial results of works classi
fied into the same group but constructed at different times 
and at different levels of capital cost. 

(ii) Productivity Criterion.-In view of the recommenda
tion made in paragraph 3.6.1 that norms of capital cost 
should be based on the water rates prescribed from time to 
time and the fact that the financial position would be judged 
for irrigation works in the State as a whole and not indivi
dually, we recommend that classification according to the 
productivity criterion should be abolished. 

(iii) Purpose Criterion.-As stated earlier, the classification 
between 'protective' and 'non-protective' works is out-dated. 
Secondly, the accent on growing more food has now diminish
ed and emphasis is being laid.•on intensifying production of 
all agricultural commodities including non-food crops. The 
existing classification according to the purpose criterion should, 
therefore, be abolished. 

(iv) Management Criterion.-Vnder the Zilla Parishads and 
Panchayat Samitis Act, 1961, it is proposed to hand over for 
management all works irrigating 250 acres or less to the 
Zilla Parishads. It would, therefore, be convinient, if all 
works managed by the State Government are classified as 
'first class' irrigation works and those managed by the Zilla 
Parishads as 'second class' irrigation works. 

(v) Accounting Criterion.-'Restricted size' and 'substantial 
revenue' which decide whether a work should be classified 
ag a 'commercial' work or a 'non-commercial' work are not 
defined at present. All works irrigating 250 acres or less are 
to be managed by Zilla Parishads. A work irrigating about 
250 acres would cost less than Rs. two lakhs. It may, there
fore, be laid down that an irrigation work either costing less 
than Rs. two lakhs or irrigating 250 acres or less should be 
classified as 'capital non-commercial work'; other works 
should be classified as 'capital-commercial works'. The exist
ing limit for classifying a work as 'non-capital work' may be 
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raised to Rs. one lakh in view of the increase in costs to 
roughly five times of those prevailing prior to the Second 
World War. 

7 :3·~· T?e questio~ of duration find oependa~ility of supply 
of ungauon water 1s not taken illto account ill any one of 
the existing criteria of classification. It is the duration and 
the dependability of supply which determine the expected 
crop pattern and the scale of water rates. We, therefore, 
recommend that an additional criterion of classification should 
be laid down which may be called the 'supply of water 
criterion', on the following lines: 

(A) Flow irrigation works: 
(1) Storage works-
(a) Perennial.-Those storage works from which water can 

be supplied for irrigation throughout the year without undue 
loss due to evaporation should be classed in this category. 
Most of the storage schemes now classed as 'major' and 
'medium' on the cost criterion as well as some of the 'minor' 
storage schemes would fall in this category. 

(b) Seasonal.-Those storage works from which water can 
be supplied for irrigation during the kharif and rabi seasons 
only, either because of the smallness of the storage or heavy 
percolation or excessive proportion of losses due to evapora
tion, would fall in this category. Some of the 'minor' tanks 
and perhaps a few of the 'medium' works may get included 
in this category. 

There are no storage works which can supply irrigation 
water only during the kharif season. 

(2) Diversion works-
(a) Perennial.-Where there is a substantial perennial flow 

or natural storage, enabling supply of irrigation water through
out the year would be included in this category. There are 
practically no diversion works of this nature in the Maha
rashtra State. 

(b) Eight-monthly.-Where the flow normally lasts up to 
the end of the rabi season enabling supply to be made only 
during the kharif and rabi seasons would fall in this cate
gory, e.g., diversion works on streams having a post-monsoon
flow up to the end of the ra bi season. 

(c) .Monsoon.-Where the flow only lasts long enough. to 
irrigate kharif crops. Diversion works. on stre~ms .havmg 
little or no post-monsoon flow would be illcluded ill th1s cate
gory. 

(B) Lift irrigation works: . . 
Lift irriaation works are those where water 1s hfted before 

being made available for irrigation. It may be lifted from 
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(u) rivers, nalas, tanks or canals having (i) perennial supply 
or (ii) seasonal supply and from (b) wells. 

In the case ot (a) the water which is lifted may be 
(i) ordinary water, (ii) percolation water in natural or arti
ficial dtains or (iii) sewage or sullage water. 

Secondly, some of these works· may be botli constructed 
and operated by Government while in others operation may 
be by private parties such as co-operative societies and indivi
duals. 

(C) Percolation tanks: 
Where there is no direct irrigation from the storage or 

diversion but the benefit is derived from wells in which the 
supply is augmented andjor lasts for a long~r period would 
be classified in this category. . 

Each work may be classified according to the (i) cost, 
(ii) accounting, (iii) management and (iv) supply of water 
criteria. This should be done for all existing works and for 
new works at the project stage. When each work is classified 
according to the four criteria mentioned above, it would be 
possible to assess the financial position and examine the 
cropping pattern for any desired group of works ; such assess
ment and examination would facilitate the formulation of 
irrigation policy from time to time. 

7.4. Socio-economic surveys of irrigated areas 

The increase in agricultural production through irrigation, 
sets into motion a chain of activities in other sectors. In 
formulating new irrigation projects, financial forecasts are 
restricted to the direct benefits accruable. The secondary and 
the tertiary benefits of the irrigation system are generally 
not assessed. Very few studies have so far been carried out to 
assess these benefits in respect of the existing irrigation 
systems. Two such studies known to us are the 'Reports on 
the Direct and Indirect Benefits of the Godavari and Krishna 
Anicuts in Madras' published in 1858 and the 'Economic 
effects of irrigation from the Godavari and Pravara Canals' 
which was a survey carried out by the Gokhale Institute of 
Politics and Economics, Poona, in 1938-39 at the instance of 
the then Government of Bombay. In respect of the other 
Deccan Canals irrigation has already developed and compa
rable data about the conditions in these areas prior to develop
ment of irrigation are not available. However, useful data 
regarding improvements in the socio-economic conditions in 
these irrigated areas would be obtained if a proper evalution 
survey is conducted. 

J-1099-24 
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With an integrated approach to the development of irrigat
ed areas advocated by us, it would be necessary to assess 
both the direct and indirect benefits from such an integrated 
development plan. To this end, evaluation type studies to 
assess these benefits should be undertaken. We understand 
that the Bureau of Economics and Statistics has carried out 
pre-project surveys of the socio-economic conditions in the 
areas commanded by three irrigation projects taken up in the 
Fust and Second bve Year .Plans in the ~tate. However, in 
view of the large number of irrigation projects which have 
been undertaken in the two Five )ear .Plans and those which 
have been included in the Third Five Year Plan, the Com
mission recommends that these surveys should be intensified 
and that their scope should be made more comprehensive 
to include all the factors covered by the integrated develop
ment plans. These surveys may be planned in consultation 
with the regional teams to be appointed to formulate irriga
tion development plans. We have also noted that there is a 
considerable gap between the completion of a survey and the 
publication of its report. We, therefore, recommend that steps 
may be taken to ensure that reports of such surveys are 
published•promptly after the completion of the surveys. 

7.5. Irrigation statistics 

7.5.1. Irrigation statistics are available in the Season and 
Crop Report compiled by the Agriculture Department and in 
the Irrigation Administration Report prepared by the Irriga
tion and Power Department. The Season and Crop Report 
gives the following statistics, districtwise:-

(a) Cropwise area irrigated ; 
(b) Sourcewise area irrigated; 
(c) Number of wells and oil engines and electric pumps 

used for irrigation ; 
(d) Standard normal yields in respect of certain irrigated 

and non-irrigated crops. 
The following suggestions are made with a view to improv-

ing these statistics:- · 
(i) At present the cropwise area irrigated by each source of 

irrigation is not available. It is understood that the data are 
available in the village records but are not being compiled and 
published. It is, therefore, recommended that these figures 
may be compiled districtwise and published in the Season 
and Crop Report. 

(ii) The Agriculture Department compiles some statistics at 
the taluka level, but the precision of these statistics is very 
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low and, therefore, these figures are not published. We 
recommend that steps may be taken to improve the reliability 
of these statistics and they may be published in a suitable 
form. 

(iii) The Season and Crop Report gives a statement showing 
area sown under crops, every year. However, the sugarcane 
crop extends over more than twelve months and hence it is 
necessary to include in this statement both the area of land 
under sugarcane during the year and the area harvested 
during the year. These figures should be compiled and 
published in the Season and Crop Report. 

(iv) The census of sources of irrigation,. viz., number of 
wells, bandharas, tanks, etc., is at present take.n quinquennially. 
In view of the rapid expansion of irrigation. in recent years, 
we recommend that the census of sources of irrigation should 
be taken every year, and the results published in the Season 
and Crop Report. 

(v) The extension of irrigation generally facilitates double 
cropping .. Crop wise details of the area sown more than once 
and the area irrigated more than once are not given in the 
Season and Crop Report. Suitable pro forma for compiling 
this information may be designed and the data included in 
the Report. 

(vi) Data regarding area and production of all varfeties of 
a crop are compiled togethef.:' Although the work of compil
ing these data for all varieties would be too cumbersome it is 
necessary in respect of certain varieties of crops, e.g., long 
staple cotton and hot weather groundnuts. Arrangements 
should be made to compile area and production statistics of 
such varieties of crops. 

7.5.2. The Irrigation Administration Report, which is pub- ~NNUAL 
lished annually by the Irrigation and Power De artment, gives AIRRIGATION 

. . . b k p I DMINIS• extens1ve stat1st1cs a out overnmen ungatwn wor s. art TRATION 

of this Report gives a general outline of the work carried out PORT . 

during the year by the different Circles and Divisions. 
Summary statements giving workwise information such as 
storage capacity, annual rainfall, area irrigated in different 
seasons, quantity o1 water consumed, etc., are included in this 
Fan. A statement showing d1strictwise area under second 
class irrigation works is also given in this Part. Detailed 
statistical statements about the irrigation works for which 
capital and revenue accounts are kept, are included in 
Part II of the report. Most of the data given in these state-
ments are supplied by the Accountant General. 

A scrutiny of this report shows that there is no uniformity 
in the manner of compiling the information as obtained from 
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the Circle and Divisional Offices. This is particularly notice
able in Part I of the report. There is no systematic and 
uniform presentation of the informativn about the activities 
of the different Circles and Divisions. In Part II of the report 
we have noted that there is much duplication in the state
ments which are compiled. There is no timeliness in the 
publication of these reports. The latest printed report available 
relates to the year 1955-56. 

In paragraph 7.3.2 we have recommended classification of 
irrigation works according to four criteria. The statistical 
tables included in the annual administration report should 
be so designed as to make available information regarding 
the cropping pattern and the financial position of irrigation 
works for each type of classification. It is also necessary to 
give in Part I of the report an overall picture of irrigation 
including that from non-Government sources, with a view 
to making the lay reader interested in the report. We also 
consider it necessary that the Chief Engineers should express 
their views in this part of the report, about [he problems 
which they had to face during the year in respect of manage
ment and construction of irrigation works. These views need 
not necessarily be those accepted by Government. We feel 
that publishing of the views of heads of departments in the 
annual' administration reports would be conducive to 
enlightened public opinion on irrigation problems. 

Improvement in the statistics . given in the Irrigation 
Administration Report should be effected on the following 
lines:-

(i) The Irrigation Administration Report does not clearly 
indicate the overlap acreage under sugarcane. The area 
for which casual or pre-seasonal or post-seasonal irrigation 
is given, is also not clearly shown. Similarly areas of long 
staple cotton and ordinary cotton and kharif groundnut 
and hot weather groundnut are not shown separately. vVe 
have noticed that clear and uniform instructions are not 
laid down for the compilation of these statistics. \Ve, 
therefore, recommend that detailed instructions may be 
issued to the Divisional Officers for compiling statistics 
which are to be published in the report. . . . 

(ii) To be able to assess the extent of non-utlhsatwn of 
irrigation potential, quantities of water in the different 
storages and the replenishments received at rhe different 
periods during the year should be given. . 

(iii) Cropwise area irrigated for each group_ of works, 
classified according to the supply of water critenon, should 
be c:ompiled and published. 
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(iv) It is necessary to collect and analyse regularly 
comparable statistics relating to irrigation in other State"s 
in India. 
7 .5.3. \Vith a view to making the general public alive to IRRIGATION 

the problems of irrigation development, we recommend that ATLAs 

an Irrigation Atlas of the State should be prepared and pub-
lished. The Atlas should include maps showing storage 
locations and the areas commanded by the canal systems 
and statements giving broad statistics of these projects. A 
brief history of the construction and development of each 
project should also find a place in this Atlas. To encourage 
tourism, the Atlas should also give information regarding 
inspection bungalows near .stor:ilge works, transportation 
facilities, etc. The Atlas should be published in English as 
well as in l\1arathi and may be revised every· ten years. 

7.6. Irrigation .!.S~~nt:i 

7 .6.1. Sometimes ' extensions and improvements ' to an 
irrigation project are so extensive that they are considered 
as separate projects. For example, the original Bhatghar 
reservoir and the Nira Left Bank Canal were ' extended ' 
by the construction of the Nira Right Bank Canal and by 
raising the capacity of the 1 ~hatghar reservoir, which has 
now been further extended oy the construction of the Vir 
dam. The accounts of the three projects are, however, kept 
separate. The cost of the new Bhatghar dam is entirely borne 
by the Nira Right Bank Canal. The result is that while the 
Nira Left Bank Canal shows a return of 10 per cent. on the 
capital outlay, the Nira Right Bank Canal runs at a loss. 
On the other hand, the accounts of the Godavari Canals 
system, i.e., the Godavari Right and Left Bank Canals and 
the Darna Dam, have been combined with the accounts of 
the Gangapur project. The Gangapur project has not yet 
fully developed, with the result that although the old 
Godavari Canals system is running at a profit, the combined 
accounts of the two projects show a Joss. There should be 
uniformity in maintaining accounts of such extended 
projects. We consider that since such extensions become an 
integral part of the entire system, accounts of each system 
should invariably be unified. Thus, the accounts of the 
Bhatghar dam, the Vir Dam and the Nira Rigi1t and Left 
Bank Canals should be combined. 

7 .6.2. Individual accounts of ' capital-commercial schemes ' 
are maintained by the Accountant General and are annually 
tConsorri!}ated and sent to Government in the shape of Finance 
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Schedules. We have noticed that these schedules are not 
carefully examined in the Irrigation and Power Department, 
perhaps because they are not to be laid before the Public 
Accounts Committee. The result is that these 'inance sche
dules are le~t .al~ost unnoticed. It is necessary that the 
accounts .o~ ungatwn wor~s s~10uld be properly maintained 
and scrutmtsed. Such exammatwn would disclose the reasons 
for shortfall of . income or increase of expenditure as the 
case may be. Thts work should be entrusted to the Statistical 
Cel! in the Irrigation a~d Power Department proposed by 
us m paragraph 7.7.2. Smtable orders should be issued every 
year to the field officers in charge of maintenance of these 
works with a view to rectifying the defects noticed. "YVe have 
recommended in paragraph 7.7.1 that the State Irrigation 
Bo~rd should . examine the accounts of irrigation works with 
a vtew to findmg out whether and to what extent the various 
assumptions made at the time of formulation of projects are 
fulfilled in practice. 

7.7. Maharashtra ~ate_Irrigation Board 

FuNcTioNs 7.7.1. In order to study and remove the hindrances which 
oF;NH; ~~;~~ prevent full utilisation of the water obtainable from the 
TION oF THE . various irrigation works, Government appointed the ' State 

SUTATBWATER Water Utilisation Committee' in 1957, to make a field survey 
TILISATION f h · 'li d ' ' ' ' 1 d k COMMITTEE o areas avmg non-ut1 se ungauon potentia an rna e 

recommenoations to Government for facilitating speedy 
utilisation of the irrigation potential. 

In 1958, Government constituted the Maharashtra State 
Irrigation Board for advising Government in regard to poli
cies for the development and management of irrigation in 
the State. . 

It is necessary to exercise continuous vigilance over the 
implementation of irrigation policy. The financial aspect of 
irrigation works both individually and as a whole requires 
to be examined regularly. We have recommended that the 
water rate structure should be based partly on the gross 
incomes from irrigated crops. This will entail studying the 
fluctuations in the prices of irrigated produce and generally 
carrying out a periodic review of water rates. The water 
accounts must be audited annually, work by work, and the 
reasons for non-utilisation of irrigation potential, brought out 
and remedies suggested. We feel that all this work could be 
done by the State Irrigation Board. We recommend that the 
Board should be,enjoined to undertake these duties. \Ve also 
do not consider it necessary to continue the Sta.te \Vater Util.t. 
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sation Committee since its functions can be performed more 
efficiendy by the State Irrigation Board, charged with the 
duty of advising Government on all other aspects of 
irrigation ; water utilisation cannot be considered in isolation 
without reference. to these other aspects. 

7.7.2. The functions which we have envisaged for the State 
Irrigation Board can be performed by it only if it is provided 
with the necessary staff for undertaking the work of compila
tion and analysis of the relevant statistics. This work cannot 
be done by the existing staff of the Irrigation and Power 
Department, both because it is already ful!y busy with other 
duties and secondly because it will not possess the necessary 
independent approach to the problems inv?lved, on account 
of its own participation in the work to be examined. We, 
therefore, propose that a Statistical Cell shoui~ be established 
in the Irrigation and Power Department which ~hould work 
under the guidance of the Deputy Secretary in that Depart
ment, who also acts as the Secretary of the State Irrigation 
Board. The following would be the important functions of the 
Statistical Cell:-

(i) To carry out the water audit of all irrigation pro
jects with a view to findins out the leakages in water dis
tribution by checking duties and transit losses in canals 
and distributaries. 

(ii) To examine the fina.ncial results of all irrigation 
schemes both individually "and by categories, for discover
ing excess in establishment cost, maintenance and repair 
~u~~ . 

(iii) To maintain and compile information regarding 
prices of irrigated produce, changes in the cropping pattern 
and yields with a view to carrying out a periodic revision 
of water rates. 

(iv) To prepare the Irrigation Atlas proposed by us. 
The Cell should be adequately staffed. It should necessuily 

have on its staff one engineer with insight and experience of 
irrigation management and a Statistician, who has preferably 
had experience of conducting surveys and investigations on 
irrigation problems. The expenditure incurred on the Statis
tical Cell would not be large and will certainly be worthwhile; 
the economies which will result on account of its labours 
will be several times its cost. Irrigation is a quasi-commercial 
undertaking and a regular examination of its working, 
besides the present audit of its cash transactions, is absolutely 
essential. 

In view of the functions which we have envisaged for the 
Maharashtra State Irrigation Board, Government may con-

ST~ 
CEL 



i86 Chapter Seven 

sider whether it should not be ~tuitablv reconstituted so as to 
enable it to discharge those functions· efficiently. 

7.8. Periodic review of irrigation policy 

Irrigation policy relating to long term measures, e.g., 
extension of irrigation facilities to new areas, crop patterns, 
allocation of water for power generation, etc., requires to be 
periodically reviewed say every ten ~r fifteen years. Such a 
review should be carried out by special committees appointed 
for the purpose. 



CHAPTER EIGHT 

Summary 

1. The Maharashtra State has an area of 765 lakh acres 
(according to village papers) of which 529 lakh acres, or about 
70 per cent., are available for cultivation. Excluding 27 lakh 
acres under current fallow and 5 lakh acres under tree crops 
and groves, 497 or roughly 500 lakh acres would be the 
'ultimate cultivated area', i.e., when all the cultivable waste 
and long term fallow land is brought under cultivation. At 
present 23.2 lakh acres, or a meagre 5.2_._p~_£ent~ of the net 
sown area, are irrigated. This is th~~wes~-E~!.centage_ ar11ongst_ 
all the sixteen rna JOr States in Indra. Of this small percentage, 
a little more than one~half is contributed by wells and the 
remaining from surface sources like large storage reservoirs, 
tanks, bandharas, etc. Irrigation works constructed by Govern
ment account for only 5.1 lakh acres of the irrigated _area or 
approximately one per cent. of the ultimate cultivated area 
of the State. 

2. Over the major portion of the State, rainfall is not 
adequate for the proper growth of crops. Temperatures and 
soils arc favourable to a large variety of valuable crops which 
can be grown if enough water is available. In respect of peren
nial tropical crops, high yields can be obtained. Yields of 
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sugarcane in Maharashtra are the hight::st in the country. 
• Increases in yields due to irrigation in respect of other crops 

are also large: 
3. Topographically the land is undulating and there are no 

large rivers having a perennial flow. The sources of most of 
our rivers lie in the Sahyadri range and in the Satpura hills 
in eastern Vidarbha, which receive heavy rainfall, which if 
impounded is a large source of irrigation water. The total 
annual run-off, with a dependability of 7 5 per cent., is esti
mated at 4,000 Thousand Million Cubic feet (T.MCft.); of 
this the utilisable yield has been assessed, on the basis of 
surveys already made, at about 2,000 T.MCft., out of which 
about 300 T.MCft. may ultimately be used primarily for 
power generation. By the use of supply of lower dependabi
lity suggested by us the likely increase in utilisable yield 
would be about 15 per cent. or 300 T.MCft. The total utili
sable supply for flow irrigation would, therefore, be about 
2,000 T.MCft. which would be enough for irrigating about 
100 lakh acres, i.e., about 20 per cent. of the ultimate cultivat
ed area. In the canal irrigated areas the sub-soil water table, 
which gets enriched by percolation, can be tapped through 
a net-work of wells and the water used for irrigation in com
bination with canal water. This system of lift-cum-flow 
irrigation may increase the irrigated area by about 15 per 
cent. Another 15 lakh acres would be added to the irrigable 
command on account of additional quantities of water avail
able at the distributary head due to lining of canals. 
Thui the .total area irrigated from surface sources would be 
about 13 Ia cres or 26 er cent. of the ultimate cultivated 
area. With an intensity o irriganon of 66 per cent. the total 
culturable command of irrigation works will be about 200 
lakh acres o~er cent. of the ultimate cultivated area in 
the State. · 

Out of the area available for cultivation about 325 lakh 
acres would not be reached by irrigation works utilising 
surface water sources. To-day this area perhaps has about 
8 lakh acres under well irrigation. A fairly accurate estimate 
of the irrigation potential from underground water sources 
in this area cannot be made in the absence of a survey of 
underground water resources. On the basis of the existing 

.. development of well irrigation in some parts of this area, 
we have estimated that during the next twenty years another 
15 lakh acres could be added to the existing area under well-1 
irrigation, especially if the measures desi.gne.d to enrich thei 
underground water resources such as con!Q!:Ir __ bunding. nala t 
_p~ipg and the construction of percof~nion tanks are taken 
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to the fullest extent possible.J Thus the total irrigation 
potential from all sources may 'e assessed at 153 lakh acres 
against the present 23 lakh acres. The area enjoying irriga
tion facilities will he about 223 lakh acres o~ent. of 
the ultimate cultivated area. 

4. Up to 1951 only 200 T.MCft. of the surface flow was 
being utilised, 40 T.MCft. for power generation and the 
remaining for irrigation. The schemes included in the first 
two Five Year Plans will push up the utilisation to about 
500 T.MCft., out of which 80 T.MCft. will be for power 
g~neration and 420 T.MCft. for irrigation. When all these 
schemes are completed by about 1965 we will still have used 
only about 22 per cent. of the utilisable smf~ce water wealth. 
While there was almost no progress betwee~ 1931 and 1950 
in the percentage of cultivable area that was under irriga
tion from surface sources, that between 1951 and 1965 would 
he only 0.2. per cent. per year. This rate of increase is the_ 
lowest in India ; the rate for India as a whole during this 
period is O.~er cent. per year.\ The Maharashtra State lags 
considerabTy behind most of the States in India, not only 
in respect of progress towards attaining the target of exploit
ing the entire water resources to the fullest extent but also 
in respect of the annual rate of increase in the percentage 
of cultivable area that is irrigatedJ To achieve the maximum 
possible utilisation, which will' result in the increase of the 
area irrigated from surface sources to 26 per cent., we will 
take about ninety years after 1965,_ if the rate of progress 
in Maharashl:ra ·remains- what it is at present. · 

5. Financial scrutiny of the existing irrigation works for 
which quasi-commercial accounts have been kept individu
ally, shows that only large storage works are not being run 
at a loss at present. Small storage works and bandharas are 
not earning enough income to meet their recurring cost and 
interest charges. The capital cost incurred on the existing 
large storage works is less than Rs. 2,000 per MCft. of live
storage whereas present day costs are about Rs. 6,000. At 
today's capital costs even large irrigation works would not 
pay, unless the current water rates are revised. Fixation of 
water rates from time to time has been done on an ad hoc 
basis. There is no uniformity in_ water rates in the different 
p~rts of the. State even for the same type of service. 

6. It was intended to recover the annual recurring expenses 
by levying an irrigation cess on all farmers within the com
mand of a canal, irrespective of whether or not they took 
advantage of the irrigation faci1ity created. This intention 
could not be translated into practice and irrigation cess is 
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at present being charged as a surcharge on the water rates. 
_Betterment levy was imposed by law more than ten years 
ago:-"BuC iChas not been assessed so far nor recovered, on 
account of difficulties in giving effect to the provisions of the 
law as enacted. 

7. We have recommended that irrigation policy in Maha
rashtra should be guided by the following four main 
principles:-

(i) In Maharashtra development of irrigation is the 
.;_(1!:e qua __ rzon. for not only the improvement of conditions 
m the rural areas but also for the general economic and 
industrial progress of the State. Therefore, all the utilis
able wate·r resources of the State-both surface and under
ground-should be fully exploited within -:he shortest 
possible period. We have recommended that this be done 

"""by 1980. 
(ii) The total utilisable water resources-both surface and 

underground-are enough only for about }Q_jJer cent. of 
the ultimate cultivated area. It is, therefore, necessary to 
disperse the benefits of irrigation over as large an area 
of the State as is physically possible. Equitable distribution 
of the scarce resources of irrigation, both as between areas 
and persons, should be the primary consideration in 

/deciding locations and coverage of irrigation works. 
(iii) The meagre water resources must be stretched as 

far as possible. Apart from the steps designed to achieve 
this objective there should be· no unnecessary restrictions 

~or controls in other ·matters. 
(iv) Since provision of irrigation facilities is a service 

which substantially benefits the cultivators there is no 
reason why the genera] tax pa~hould be made to bear 
even a part of the cos.LQL providing this service. The water 
rates structure should, therefore, be so designed as to 
recover in the shape of water rates the recurring costs 

\""including interest charges to the full extent. 
Our detailed recommendations, which have been sum

marised in the following paragraphs, flow from these four 
principles of irrigation policy. 

8. With a view to achieving maximum utilisation of the 
available water resources, we have recommended that water 
of lower dependability, up to 50 per cent .• should be har
nessed in those basins where the available yield of 75 per 
cent. dependability is inadequate. \Ve have also suggested 
that wherever possible flow irrigation should be combined 
with lift irrigation. In the areas not within the command of 
irrigation projects, underground water resources should be 
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exploited to the full. We have recommended that an 
underground water resources investigation survey should be 
initiated forthwith and carried out throughout the State. 

Our estimate of the capital outlay required for the deve
lopment of irrigation resources, both surface and under
ground, together with that required for measures to augment 
the underground water supply, is Rs._l,430 crores, to be 
expended between 1961 and 1980. At to-day's rates our 
existing surface irrigation works would cost about Rs. 90 
crores and the 5,86,000 irrigation wells about Rs. 17 5 crores ; 
our existing assets are thus worth about Rs. 265 crores. We 
will have to spend about }:.L times this amount in a period 
of twenty years. We consider that this is ~oth possible and. 
necessary. . 

9. Until about 1930 preference was being given to the 
traditionally known scarcity areas in the matter of location 
of irrigation projects. There was~_!!!el1t of irriga
tion for nearly twenty years after that date, i.e., until the 
formulation of the First Five Year Plan. Ai: present there 
is no well defined policy regarding the dispersal of irrigation 
facilities. Most of the existing irrigation works were laid out 
to serve extensive portions of the scarcity areas but develop
ment was allowed to take place according to local response 
and the need, from a purely technical point of view, of 
utilising irrigation water as'.·hear the upper reaches of the 
canals. as p~ssible, to save transit lo~s~s._ T~l!!Porary 
expenence lS _!hat farmer~_located lli the jungated_ e.reas~ 
particularly where -·perennial cash crops can be grown, 
become much more prosperous than even those in areas of 
ass!:,Ire..d-rai~falt The result has been that development of 
irrigation has been lopsided, in so fa,r as these pockets of all
round prosperity have been confined to narrowly circum
scribed areas. In short, the social aspects of distribution of 
benefits of irrigation water have not been given sufficient 
weightage. @e Commission has recommended_ that in each 
river basin irrigation should be spread o~er _a_~_ large. an area 
as-possible permitting the developmerlf of· pockets of pros
perity all along the river course from the reservoir to the 
State's borders. In order that the area between the reservoir 
and the pick-up-weir should receive the benefit of irrigation 
we·· have recommended that a portion of the stored wate! 
siiould be allowed to be lifted from the river and charges 
equivalent to one-half of the rates fixed for canal irrigation 
should be recovered, the beneficiaries themselves bearing the 
cost of pumping. The construction of small irrigation tanks 
and wells in the catchments of large irrigation projects should 
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also not be totally interdicted as hitherto. In order that areas 
along the canals, but out of their command, should also be 
eligible to the benefit of irrigation, we have recommended 
that cultivators should be allowed to pump water from the 
canals by paying normal rates of irrigation. We have ·recom
mended that other forms of irrigat~on such as wells, should 
be concentrated in areas which will not he reached by schemes 
providing flow irrigation. 

10. _E.q_9 .. !! ... aJ?il!!.yjn __ .the __ distribution of the irrigated area 
as Between one cultivator and another should be secured 
by fixing maximum limits of area up to which individual 
irrigators should be allowed to take irrigation water, parti
cularly for cash crops. In the past the policy has been to 
secure quick development of irrigation even by encouraging 
big landlords to make contracts for large areas growing cash 
crops like sugarcane. We have recommended that fresh 
applicants for irrigation water should also be accommodated 
by reducing the sanctioned areas of existing irrigators to 
the extent necessary, but that at each stage such reduction 
j:hould be limited }O _one-third of the then existing area, so· .. 
as to avoid large scale hardship. Sanctioned areas under 
perennial crops below two acres should not be further 
reduced. 

11. So far no_~efinit~ policy regarding priorities as between 
the different ,ESes of water, e.g., domestic supply, industrial 
supply, power generation and irrigation, has been laid down. 
In fact, there is no .. cu,.o.r.dination between the different depart
ments handling each one of these uses and there is often 
considerable inter-departmental controversy over the relative 
superiority of their respective claims. We have recommended 
that doJE.~t,ic.ne~d:Lshould receive the highest priority. 
Water!or domestic supply should be made available from 
irrigation works at reasonable and uniform rates all over 
the State, and the fact that the source of supply is not nearly 
100 per cent. dependable should not deter us from giving 
this much-needed amenity, particularly to the rural areas. 
The needs of domestic water supply generally spe:tking would 
always be modest and even after the next twentyfive years 
are not expected to be more than 100 T.MCft. \Ve have 
recommended that the n~rio_0:y should be given to the 
requirements of !!!.dusfr~es. Tlie present requirements of 
industries are as smallai"S T.MCft. and even if these require
ments were to increase several-fold the total demand on the 
water resources would not be such as to affect their use for 
irrigation to an appreciable extent. \Ve have suggested that 
industries requiring large quantities of water should 



Chapter Eight 187 

preferably be located in those basins which have adequate 
water resources. We have proposed that rates which each 
group of industries can bear should be fixed for supply of' 
water to them. 

Between irrigaticm and power, we have proposed that 
priori.£Y~.§houlc1 be accorded to that alternative which gives 
the ·:rnaximum _!:>~~L per unit of ~~at~r _utilised. In making 
comparison of benetitsaccruable from irrigation and power 
generation some initial weightage should be given to irriga-' 
tion, in view of the fact that while irrigation is possible only 
with the use of water, power can be generated from alter· 
native sources. On the other hand in the Western Ghats 
there occurs an exceptionally favourable conjuncture for the 
utilisation of hydro-power in the service oJ a region far 
removed from the coal fields. We have also· proposed that 
wherever possible irrigation water be utilised also for power 
generation and vice versa. 

12. We have proposed that M(!~ter ~lans for the utilisation 
of water resources of the ([ifferent basins and sub-basins 
§hould be made comprehensive, i.e., they should take into 
account the needs of water not only for irrigation but also 
for other categories of uses. 

13. Individual accounts of 'capital-commercial schemes' 
are maintained by the Accountant General and are consoli
dated and sent to GovernmentJby him in the shape of annual 
Finance Schedules. These Schedules are not being carefully 
scrutinized at present. We have suggested that the Finance 
Schedules should bc;_studied and presented to the Maharashtra 
State Irrigation Board which · should undertake an annual 
financial review of irrigation schemes, based on these studies. 

14. At present the _fina!K~~.LJor judging the soundness 
of a project consists pnmarily in making comparison of the 
capital cost per acre of irrigation likely to result from the 
proposed project, with the current yardstick of maximum 
capital co!'t per acre irrigated. This procedure allows room 
for adopting an unrealistic crop pattern to suit the yardstick. 
\Ve have, therefore, recommended the adoption of norms of. 
capital cost as fixed per MCft. of annual utilisation and the 
forecasting, a& accurately as possible, of the crop pattern 
under the proposed _project. 

15. \Ve have suggested that the cost of a multipurpose 
project should be allocated between its major uses only. We 
have pointed out that in two hydro-power projects in the 
State, in which water is first used for power and then for 
irrigation, allocation of capital costs has not been made and 
the entire cost is being borne by irrigation. We have 
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proposed that allocation of costs of these projects should be 
done immediately. 

16. There is no _l.lniformity in water rates not only as 
between the old Bombay State~ area . an~d ~ Vidarbha and 
Marathwada, but in some cases also between two Irrigation 
Circles in the same administrative division. Seasonal rates 
put an equal burden on crops grown in the same season 
but which vary widely in their gross incomes. \Ve have 
suggested a wat~'!_t.~tructure and enunciated the princi
ples on wfiicnwater rates-should be fixed. \Ve have kept 
before us three main objectives, viz., that water rates should 
not result in non-utilisation of the irrigation potential created, 
thai the total-recoveries -should not be less than the annual 
cost incurred for provfding-ti:;~ ~service and that the water 
rate for.,~I>_.w.ould be._ _ _rda,tec!_ to its ability _to bear it. \Ve 
have shown that on the major canal ·systems 1ri. Western 
Maharashtra water rates varying between 6 per cent. and 
12 per cent. of the gross incomes of the various irrigated 
crops would yield an income sufficient to meet the annual 
cost. We have proposed that the existing seasonal rate sys
tem should be changed to the _crop-rate system. The main 
reason for ·the suggested change is that the existing system 
is not suitable for making water rates equitable with refer
ence to the gross incomes derived from the different crops. 
It is also more convenient, in a crop rate system, to sanction 
water at one time for the entire period of growth of a crop. 
We have proposed that there should. be _pe!:iodk_ redsion of 
crop rates to take into account changes in gross incomes due 

·to ·those in yields and prices. 
The actual application of the crop rates would be mostly in 

the form of_.hklck_I_a.tes.. since ·we have recommended that 
long term commitments be made on all the canals under 
the prevailing block system. We do not feel the necessity of 
continuing the irrigation cess as a surcharge on water Jates. 
since the entire recurring cost on irrigation works can be 
recovered through water rates. \Ve have, therefore, recom
mended a_bolition~ pf the irrigation cess. -

17: cO-~ative .1-ili irrigation schemes are! by and larg;e. 
provmg "uneconom.1c because of the defecuve manner m 
which their teasibirlty is judged. We have suggested a 
method of determining _tl}c fe~si~ility ~f ; those schemes 
which should lead to viable schemes alone being_!llldertak~n:....._ 

18. We have pointed out· the circumstances in whicn<;_9n~. 
solidat.ecLJand revenue should be recovered and suggested 

'ti1at ~here these" circumstances do not obtain the irrigation 
charge should be separated and normal wa~~- !evied. 
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19. With regard to the recovery of betterment levy_ the 
posiLion in the l\laharashtra State is that a stalemate has 
Leen reached. In view of the present virtual aEsence of a 
market price for land, rendering the estimating of the 
increase in land values almost impossible, we have suggested 
that the, baili for charging betterment levy should be the 
increasehfn th~£r~d~ctivity of Iand __ du~ to/ ir!_i~tion, We 
Eave, t erefore, s~gge_stesLthe recovery orbetterment levy 
as a surc_garge _on water rates. 

We "have also proposed that dep~eciation charges should 
L_e recovered and .that a consoliaated .J:?ett~r!_l_l_eE!:"_cu_11!::depre
Clat!,on_charge eqmv~!~nt to 20 per cellt. of the water rates 
·should be levied on an--irrigators lJenefitii?-g from Govern-
ment irrigation works. · · 

20. _E9x~tio~_~_projects is a complex pt:ocess. We have 
pointed out that it 1s essential to formulate projects in._tll~~
stages. \Ve have suggested that greater_a~curacy of_estimates 
should be achieved by carrying out ac_!:ual surveys . of align
ments of canals and of th:e value of The land· to be acquired 
for the project. Estimates based on such actual surveys of 
the distribution system would then be nearly as accurate as 
those of_headworks. We have also ,suggested that surveying 
and _testing of local construction materials should lllviriably 
be done. While we have suggested the steps which should be 
taken to induce contractors, .l.o offe~_competitive_ rates, we 
have proposed that the constructional staff should be given 
opportunities of gaining _'experience -in ·actual construction 
work to enable them-to take up such work departmentally, if 
and when_ contractors form a ring and quote unreasonably 
!1igh _rates. · - · · 

In the formulation· of projects we have suggested some 
improvements, e.g., that canal capacities in- the-: lower-reaches 
should Dela1:ger than those required for carrying enough 
water during the peak requirement period, that the require
ments of domestic water supply of the rural areas, through 
which canals and distributaries are to pass, should be taken 
into consideration, that ghats should be built un canals for 
use by villagers, that service roads, which can be compli
mentary to public roads, should be constructed according to 
the specifications for the latter and thrown open to the public,'
etc. 

21. Having regard to the need· of developing the irrigated 
areas in ali respects with a view t<? __ securing full~ utilisation of 

, the irrigation potential created, we have suggested that an 
integrated development plan, embracing all other aspects 
besides engineering, should be prepared for each project. 

}-1099-:1.6 
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For preparing these integrated plans teams of experts drawn 
from the departments concerned should be formed for each 
region in the State. We have sugges~d that construction of 
irrigation projects, both individually as well as collectively 
(i.e., those undertaken during a period), should be planned. 
The o~ject of cop.stru_gign....p]annin.g is that irrigation should 
be maoe-avaiiable before construction work is fully completed. 
For this purpose, we have suggested that the construction of 
canals should be started 3}.g.v~_w_it_l.!_that of the head-works. 
We consider that on most irrigation works-water can be made 
partly available during the fourth year after the commence
ment of construction. With a view to making the ~ost eco
nom!s:~Ll}~~-of technical personnel and mechanical eqUipment 
wenave suggested that the construction plans of projects 
undertaken during a period should be so arranged as to 
obtain, at any one time, projects in the various stage of cons
truction. This will make spill-over from one Five Year Plan 
period to another inevitable but should be welcome since it 
will also make the financial burden from year to year during 
a period more uniform. 

~~!?-Z!=h<:!~i!lg_,of the period of construction is often the 
result of delay'"ll!_th~~CQt1isit~~n_of land. We have suggested 
the appointment of units of revenue officers for large projects 
and also alJlend~~nt __ oLthe __ releyant legislation, ~.vith a view 
to enabling the application of the urgency_ clause to land with 
structures. 

22. With regard to the;: __ rehabilitation of persons displaced 
by a project, we have suggested that the concept _of market 
value of assets taken over should be replaced by that of_reha
bilitation cost. We have also suggested that Government 
should accept the responsibility of physical rehabilitation of 
the displaced persons. -- · 

23. We have pointed out that reclamation of waterlogged 
areas is very much cheaper than providing irrigation facilities 
to new areas and that larger allocation of funds should be 
made for reclamation work. 

24. With regard to the construction of wells we have 
suggested that the Agriculture Department should put into 
the field more blasting units and in deep soil areas should 
arrange for demonstration of the appropriate method of well 
sinking. We have commended the experiment in_co-operative 
wc;ll construction carried out in the Aurangabad district and 
have proposed that it should be emulated elsewhere. 

25. We have made suggestions regarding organisational 
matters which would be conducive to speed and economy in 
the construction of irrigation projects. We have suggested 
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that the designs and estimates prepared by one unit in the 
Central Designs Organisation should, as a matter of ordinary 
procedure, be checked)>y_another unit. We have also suggest
ed the association of a team of expert engineers in the techni
cal scrutiny of large irrigation projects, i.e., those costing 
over Rs. 10 crores. We have proposed that there should be 
utiity ofcommand on an irrigation project and that the staff 
belonging to the mechanical circle should work under the 
overall control of the engineer in charge of the project. We 
have also proposed that the powers of technical sanction of' 
Superintending Engineers and Executive Engineers should 
be enhanced. 

26. We have noticed that there is consid<trable dissatisfac
tion and consequential lack of )nitiatiye __ and enthusia~ 
account of the denial of benefits of permanent service to a 
large section of the engineering staff. We have proposed that 
the bulk of the temporary staff_should be .. made permanent. 
We have also made some proposals for showing appreciation 
of work of a high order done by the constructional staff. 

We have proposed that a long term and continuous pro- ~ 
gramme of training junior engineers in designing work and 
for giving in-service training to construction engineers should 
be undertaken. 

27. We have recommend~d that irrigators should have 
complete freedom to choose the crops to be irrigated, subject 
only to such restrictions as must be put with a view to avoid
ing_ wasteful use of water and to preserve the productivity of 
land. We have pointed out that localisation of crops is un
necessary in the light of the method for recovering better
ment levy suggested by us. We found enthusiasm in some 
quarters for the Phad system of irrigation obtaining in the 
Nasik and Dhulia districts. We have suggested that the 
system of granting concentrated cane blocks, now prevalent 
on the Godavari and Girna Canals, should be encouraged to 
secure the advantages of having one crop over a comparative
ly large area. \Ve have supported the present 'block' 
system and have suggested a new set of blocks for adoption. 
We have examined the question of utilising water of lower 
dependability, namely 50 per cent., in relation to !on~ 
term sanctions. In the study made, we have come to 
the condusion that long term sanctions should be confined to 
85 per cent. of the supply of 50 per cent. dependability. We 
propose that such limits of water to be committed in long 
term contracts should be worked out for the different projects, 
with a view to avoiding hardship to the irrigators on account 
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of inclusion in the utilisable supply, water of lower dependa
bility. We have indicated the steps to be taken for using the 
spare capacity of canals during the monsoon. We have propos
ed that p.W.tisation....~h_<>uld .l:>e enforced strictly :md a small 
penalty charged to those who._do.iiot carry out unitisation: ---We have studied the reported losses of water on the 
various canals and have concluded that a strict and continu
ous ~il.. should be kept on these losses and excesses over 
'norms', laid down for the different canals, closely investi
gated. 

The losses reported at present indicate laxity: in irrigation 
managemenLand pilferage of water on a -corisidcrab1e scale. 
This, we feel, can be more effectively avoided by supplying 
water on measurement of its volume, although the water 
rates would be continued to be charged on the hasis of the 
area actl~ally. irrigated. We have given in detail 1Ee kind of 
organisation of local irrigators which should be built up for 
management such a~ changes in the irrigation year and 
beyond the distributary level. 

We have suggested some other improvements in irrigation 
management such as changes in the irrigation year and 
irrigation seasons. · 

We examined .the present state of the ex-Malgnzari tanks 
in the Chanda and Bhandara districts, in consultation with 
local leaders at a special meeting held at Nagpur. \Ve have 
made proposals for the early repairing of these tanks and 
entrusting their management and maintenance to bodies of 
beneficiaries. We have also made similar proposals for utilis
ing the water of small streams by putting up katchha 
bandharas across them. 

28. At present the period for development of irrigation is 
reckoned as ten years from the starting of irrigation. We have 
proposed that it should be shortened to ~ight years from 
!he sta:ti~g '!f construction work or !ve ye~rs ~rom ~he_ start
mg of unganon. The task of denlopmg unganon wuhm ~he 
period suggested is no doubt difficult but we feel that it is 
not impossible of achievment. Even with the period of 
development proposed by us, the sum-at-charge on the capital 
cost of Rs. 6,000 pe~,: MCft. of live storage works out to 
Rs. 7 ,550. A longer period of development would be reflected 
in higher water rates which must be sought to be kept as 
low as possible. 

We have studied the causes of slow utilisation of irrigation 
potential and suggested steps for the removal of those cnuses. 
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We have suggested that the lay-out of field channels should 
be prepared along with the proj&:t~and the land required 
for these channels acquired at G~vernment c_ost. Co-op~!~!iY:<: 
g~cUt _ should ~e supplied for leve~lmg and culttvatio:r"··expenses 
to the reqUired extent. '[nal,:£Ym-demonstra.tion farms 
should be started by the Agd"CU!ture Department in newly 
irrigated areas with the aid of well irrigation, much before 
irrigation water from the project becomes avaihhle to the 
farmers. Rura! _electrificat~()n should be synchronised and co
ordinatedwitli theextension of irrigation facilities particularly 
when the lif!~cu.rn~flow system is introduced. 

29. We have pointed out that it is not enough tpat agt!
cultural. research solves individual problems pertainil'ig to· 
irrigated crops but that the objective of the 'resea:ch should 
be to enable irrigators to realise increasingly larger gross 
incomes by the cultivation of those crops. This is important 
because of the fact that the cost of irrigation works would con
tinue to increase as the exploitation of irrigation resources 
proceeds further. We have also pointed out the importance 
and urgency of solving some of the problems pertaining to 
irrigated crops such as , transplanting of long-staple cotton, 
growing of paddy seedling in concentrated blocks, etc. With 
regard to research in irrigatio:q engineering we have indicated 
the gaps_in the presei1t programme of research which need 
to T)e filled in. 

30. We have pointed out certain deficiencies in irrigation 
statistics and irrigation accounts and have proposed modi-

' fications in the present system of classification of irrigation 
works, with a view to enabling a better scrutiny to be made 
of the working of irrigation projects. \Ve ha·,re suggested 
some modifications in the presentation of the annual Irriga
tion Administration Report and have suggested the prepara
tion of an Irrigation Atlas. With a view to enabling an assess
ment to be made of the benefits of irrigation, we. have pro-. 
posed that socio-economic surveys of areas proposed to be 
brought under irrigation should be carried out btfore the 
construction of those projects and also subsequent! y. 

31. The need for a continuous review_ of the implementa
tion of irrigation policy cannot- be overstressed. We have sug
gested that the Maharashtra State Irrigation Board should 
undertake this task and that a Statistical .. Cell should be 
organised in the Irrigation and Power Department to enable 
the Board to discharge this function efficiently. 
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Finally we have proposed that an.. e;Ka~ination of the irriga
tion policy ~hould be unde!takeii ev.ery ·ten to# !1~~n_y~a.~s 
by the appomtment of spec1al comnnssrollsOf""mqwry. 
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APPENDIX A (I) 
The Maharashtra State 
Irrigation Commission: 
Appointment of the

GOVERNMENT OF MAHARASHTRA 
IRRIGATIO:-J AND PoWER DEPARTMENT 

Resolution No. CME-1060-P. 
Sachivalaya, Bombay, 7th December 1960. 

GOVERNMENT RESOLUTION 
Government is pleased to appoint a Commission to investigate into 

;md report on the problems of Irrigation and other aspects of Water
resources development in the State of Maharashtra. The Commission 
will be known as "Maharashtra State Irrigation Commission'~. 

2. The Commission will be constituted as· under:-
(1) Shri S. G. Barve, Secretary to the Government of Maharashtra, 

Irrigation and Power Department-Chairman. 
(2) Dr. D. R. Gadgil-Member. 
(3) Shri M. L. Champhekar-Member. 
(4) Shri Annasaheb Shinde-Member. 
(5) Shri Datta Deshmukh, M.L.A.-Member. 
(6) Shri Yeshwant Rao Girme-Member. 
(7) Shri K. G. Deshmukh, M.P., Amravati-Member. 
(8) Shri Sripat Rao Kadam, Bhir-Membcr. 
(9) Shri S. P. Mohite, Agricultural Commissioner-Member. 

(10) Shri G. N. Pandit, Cl,-.ief Engineer (Irrigation Projects) and 
Joint Secretary, Irrigation and Power Department-Member. 

(11) Shri D. A. Gadkary, Director of Minor Irrigation-Member and 
Associate Secretary. 

(12) Shri S. K. Bedekar-Secretary. 
3. Shri Gadkary will work as Associate Secretary in addition to 

his duties. Shri Bedekar will be the whole-time Secretary of the Com
mission. One post of Officer on Special Duty equivalent to that of a 
Deputy Secretary to Government, and carrying a special pay of Rs. 200 
in addition to the grade pay in the senior scale of the I.A.S., is created 
in this department with effect from the date of this Resolution for this 
purpose which will be held by Shri Bedekar. 

4. The terms of reference for the Commission will be as follows:
(i) To assess the water resources of the State of Maharashtra and 

consider their utilisation for all purposes, namely, hydro-power, irriga
tion, industrial and domestic use, and in particular to examine and 
report on the potentialities of irrigation by different means, i.e., major, 
medium and minor irrigation works, wells, tanks, bandharas, etc., in the 
territories of the State of Maharashtra. 

(ii) After assessing the extent of irrigation facilities available from 
works already constructed or in progress, to consider and formulate, as 
far as may be, a specific plan of action for carrying out various types of 

J-1091)-27 
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irrigation works, with a view to affording protection to scarcity-affected 
areas as well as securing an optimum utilisation of the water resources 
available in the territories of the State of Maha.rashtra. In this connec
tion the Commission will in particular consider the pros and cons of 
utilising some of the available water resources for Power, alternatively 
to their utilisation for irrigation. 

{iii) To consider problems of crop patterns and crop planning in 
irrigation commands including the problems of localisation in new 
commands ; water-logging and drainage ; policy relating to supply of 
water from Government irrigation works to various consumers includ
ing sugar factories, industrial undertakings as well as individual farm
holdings, large and small ; water rates, including compulsory irrigation 
cess, full utilisation of irrigation potentialities-present and prospective; 
simplification of procedures as well as other problems of irrigation 
management, including measurement and distribution of water, repairs 
and maintenance of head works and the distribution system, etc. 

(iv) To examine the financial return on existing irrigation works ; to 
consider the question of " betterment levy " in all its aspects ; and 
recommend the means of ensuring, as far as may be, an adequate 
financial return from the various types of irrigation works, i.e., produc-
tive, protective, major, minor, etc. -

(v) To consider generally all connected and ancillary matters relating 
to economic development and general prosperity in the irrigated areas 
of the State. 

5. In addition to the above terms of reference a memorandum of 
instructions is appended to this Resolution for the guidance of the 
Commission (Annexure "A"). · 

6. The Commission may visit different areas of the State and take 
·evidence before framing its recommendations. 

7. The administrative and technical establishment as specified in 
Annexure "B" is sanctioned for facilitating the work of the Com
mission, for the period of one year in the first instance. 

8. The Commission should be permitted access to all the relevant 
records of the. Irrigation and Power Department and the Department 
of Agriculture and their field units. 

9. The non-official members of the Maharashtra State Irrigation 
Commission will be eligible to draw travelling allowance and daily 
allowance for the purpose of attending the meetings of the Commission 
according to the Scale I of rule (1) (b) Section I of Appendix XLII-A 
of the Bombay Civil Services Rules, Vol. II, as modified from time to 
time. · 

The travelling and daily allowance of the official members will be 
regulated by the Bombay Civil Services Rules. Th~ Secretary of the 
Commission should be the Controlling Authority m respect of the 
Travelling Allowance Bills of the non-official members of the 
Commission. 
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10. The Commission should submit its report within twelve months 
from its formation. 

II. The Headquar~ers of the Commission will be at Bombay . 
. 12. t [ ~h~ expenditure on ~ccount of the Maharashtra State Irriga

tiOn Comm1sswn should be debited ·to the budget head '57-Miscellaneous
C-Special Commissions of Enquiry' and should be met out of the 
advance of Rs. 31,450 sanctioned from the Contingency Fund under 
Government Memorandum, Finance Department No. CNF-1160-263-
XVII, dated 6th January 1961. A supplementary demand to enable 
repayment. to the Fund should be obtained at the first or the second 
session of the State Legislature as may be practicable, after the date of 
this order. ] . 

By order and in the name of the Governor of Maharashtra, 
. . Y. S, KULKARNI, 

Under Secretary to the Government of Maharashtra, 
Irrigation and Power Department. 

Accompaniment to Government Resolution, Irrigation and Power 
Department, No. CME-w6o-P, dated the ;th December 1960. 

ANNEXURE "A" 

Memorandum of instructions for the guidance of the 
Maharashtra State Irrigation Commission. .. 

The State of Maharashtra h'a~ at present one of the lowest percentages 
of cultivable land under command of irrigation amongst the States of 
the Indian Union. At the same time, large tracts in certain regions of 
the State are in exceptional need of irrigation by way of safeguarding 
them against the paucity and vagaries of the monsoons and the conse
quential liability to scarcity and famine conditions. In contrast to the 
alluvial plains of northern India or the deltaic regions in the east of 
the Peninsula the terrain of Maharashtra also presents special difficul
ties in rroviding flow irrigation works, e.g., need for storage reservoirs, 
the limited extent of irrigation in narrow strips along rivers which 
alone is generally feasible, the cost of canal works due to unevenness of 
the country, etc. These circumstances render the problem of irrigation 
of exceptional significance in the territories of the State of Maharashtra. 

The last enquiry into irrigation problems in the State of Bombay 
was made by the ~ishwesvarayya Committee of 1938. The context of 
such an enquiry has vastly changed now, inter alia, as a result of the 
embarkation on a series of Plans designed, among other t~ings, to 
obtain the fuller utilisation of the water resources of the terntones of 
the State. 

It is necegsary in the present context to draw up an i~lt~gra~ed 
programme according to an appropriate place to each type of unganon 

t [ ] Inserted by corrigendum No. P. 74/287-B, dated the 16th January 1961. 
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works-major, medium, minor, tanks, bandharas, wells-having regard 
to the costs and benefits of each, within the water resources available 
in the territories and the established possibilities of utilising them. 
In this connection, the question of lift irrigation (including the sugges
tion of compulsory lift in irrigation commands for part of the water 
requirements) particularly with the assistance of cheap electrical power 
1s highly pertinent and needs special attention. The Commission may 
also consider the 'norm' or 'norms' that may be adopted as regards 
'dependability' for irrigation storages as a part of the optimum water 
planning in the different regions of the State and for different kinds of 
irrigation works. The Commission may consider generally the organisa
tional set-up of the different Departments and administrative agencie:; 
concerned in the rapid execution of such programmes of Irrigation 
development and the utilisation of irrigation facilities thus created and 
recommend how these may be improved. 

It appears probable that even after optimum practicable utilisation of 
water resources a large proportion of the cultivable area in the Maha
rashtra territories would still have to be cultivated on dry farming 

, basis and without the benefit of irrigation. The crop patterns appro
priate in this context in the irrigation commands of the various types 
of works must be considered. · 

The high cost of irrigation, the limited extent to which these bene
fits can be extended and the high differential in the productivity 
between irrigated and non-irrigated areas invest a special importance 
in ·the problem of levying betterment charges-whether by way of a 
compulsory irrigation maintenance charge, i.e., "Irrigation cess" or by 
way of a levy on capital appreciation of the land commanded or both
on areas under irrigation command. 

The problem of utilisation of available irrigation waters to the 
greatest advantage is also highly significant in these circumstances and 
deserves special consideration. 

The Commission is requested to consider and recommend inter alia 
the simplification of irrigation practices, forms and procedures. It may 
also consider to what extent decentralisation of management of irriga
tion works including such management by co-operatives of the irri
gators themselves could be introduced in the system of irrigation 
administration. . 

The Commission will also consider and recommend on the policy 
that may be followed in regard to supply of water with reference to 
the sizes of holdings and the nature of crops for which supply of 
water may be sanctioned, having regard to the need on the one hand 
of productivity and quick development and on the other of distributing 
the scarce benefits of irrigation water as widely as possible. 

Certain matters relating to agricultural prosperity in irrigated areas. 
e.g., "extension activities" of the Agriculture Department, supply of 
good seed, supply of fertilizers, rural credit and marketing of agricul-
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tural produce, matters relating to establishment at1d running of 
processi~ industries for utilising the produce of irrigated crops have 
an integral relationship to and a vital bearing on the welfare of the 
community of irrigators. They may also be considered and reported 
upon by the Commission to the extent to which such consideration is 
<Jttracted by the Commission's terms of reference. 

The Commission niay make a comparative study of irriganon 
planning, management and practices in such of the tracts in other 
States as may be necessary for a consideration of the problems arising 
in Maharashtra. 

ANNEXURE "B" 

Non-Technical 
(I) 

Officer on Special Duty attached to 
Secretariat. 

One Research Officer 

One Assistant Secretary 

One Senior Assistant 

One Statistical Assistant 

Three Stenographers (one Marathi) 

Two Typists .. 

Two Clerks 

One Naik 

Nine Peons 

One Stenographer of lower grade 

Technical. 

•One Executive Engineer 

Two Deputy Engineers 

One Tracer •• 

One Draughtsman 

Pay-Scale 
(2) 

Rs. 
80Q-5Q-I ,OOQ-6Q-I ,30Q-5Q-I ,800 with Special 

pay of Rs. 200 per mensem. 

22Q-15-40Q-E.B.-2Q-50Q-E.B.-25-650. 

65Q-5Q-950. 

21Q-15-300. 

120-IQ-250. 

18~ 1 o-31 Q-15-400. 

75-5-14Q-E.B.-8-220. 

75-5-14Q-E.B.-8-220. 

4Q-1-50. 

35-!-40. 

14Q-8-22Q-I Q-270. 

50Q-3Q-65Q-E.B.-45-I, 100 plus Special pay 
of Rs. 150. 

22Q-15-40Q-E.B.-2Q-50Q-E.B.-25-650. plus 
Special pay of Rs. 80. each per mensem, 

46-3-85-E.B.-4-1 05. 

I OQ-4-12Q-E.B.- l 
5-170. >According to qualification. 

or J 
IIQ-IQ-180. 

•This post will be equivalent to that of a technical Under Secretary in Irrigation and 
Power Department. 
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APPENDIX A (II) 

The Maliarashtra State 
Irrigation Commission. 

GOVERNMENT OF MAHARASHTRA 
IRRIGATION AND PowER DEPARDILYr 

Resolution No. CME-1060-P . 
. Bombay 32, 17th January_l961. 

Read.-Govt. Resolution No. CME-1060-P, dated 7th December 1960. 
Resolution.-Govemment is pleased to appoint Shri Shankarrao 

Bajirao Patil, M.L.A.; as a member of the Maharashtra State Irrigation 
Commission, constituted under Government Resolution, Irrigation and 
Power Department, No. CME·l060-P, dated 7th December .1960. 

By order and in the name of the Governor of Maharashtra. 

M.G. BARTAKE, 
Assistant Secretary to Government. 
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APPENDIX B 
Maharashtra State Irrigation Commission 

QUESTIONNAIRE 
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I. Planning of future development of irrigation 
Irri~ati_on ~vorks m~y be classified into those meant. (i) for storage 

and dH>tnbunon of ram-w~ter, e.g., large storage reservOirs and medium 
and minor tanks and canal distribution systems respectively therefor, 
{ii) for utilisation of naturally flowing water in rivers and streams, 
e.g., pick-~t~ weirs .a.nd. bandharas and canal dist~ibution systems 
therefor, (m) for unhsatwn of stored or naturally flowmg water by lift 
irrigation, and (iv) for tapping underground water, e.g., tube-wells, bore 
wells and open wells. Irriganon works may also be classified according 
to their capital cost and/ or the extent of the .. area to be irrigated by 
rhem, into "major", "medium'' and "minor·: irrigation works. In 
the current accepted terminology works costing 1:1p to 10 lakhs of Rs . 
• 1pproximately are called "minor" ; those from 10 lakhs to 5 crores 
··medium"; those above 5 crores "major". 

The State can be divided into the following six regions according to 
the soil climate complex:-

( I) The coastal strip comprising the districts of Thana, Kolaba and 
Ratnagiri. 

(2) The heavy rainfall area of the Ghats comprising the western 
talukas of the districts of Nasik, Ahmednagar, Poona, Satara, Sangli 
and Kolhapur. 

(3) The scarcity-affected area.s' comprising the western talukas of 
Aurangahad, Bhir and Osmanabad districts, the Sholapur district 
and the eastern talukas of Ahmednagar, Poona, Satara and Sangli 
rlistricts. 

(4) The paddy-growing area of Bhandara and Chanda districts and 
the eastern talukas of Nagpur district. 

(5) The heavy soil area comprising Dhulia, Jalgaon, Amravati, 
Akola and \Vardha districts, the western talukas of Nagpur district 
and Parhhani and Nanded districts. 

(6) The medium soil areas comprising Buldana and Yeotmal dis
tricts and the eastern talukas of Aurangabad, Bhir, Osmanabad, 
Nasik, Poona, Satara, Sangli and Kolhapur districts. 
From the point of view of developing irrigation resources, the 

circumstances in each of thesl! six regions are as below:-
(1) The country is very badly undulating and very little command 

can be had under flow irrigation. In parts of Ratnagiri district, the 
strata being lateritic, tanks percolate heavily and water cannot be 
stored therein. No irrigation water is required during the Kharif 
season on account of heavy rainfall. Irrigation is useful during t~e 
Rahi season for growing a second crop of paddy or pulses. Frmt 
growing has good potentialities in parts of this region. Areas near 
Bombay City provide good scope for growing vegetables and for 
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poultry farming and milk productiort on account of their nearness 
to the market. The rivers in this region are torrential in the mon
soon and virtually dry rest of the year. The tail races of hyde! 
stations, however, provide a perennial flow of substantial magnitude 
in the rivers concerned. 

(2) This region receives very heavy rainfall up to 250" per year. 
The topography is mountainous and the lands are very slopy ncept 
in patches. 'I .tiis region provides good scope for the building of 
storage reservoirs but" very little for the use of the water stored. 

(3) The soils in this region vary from medium to heavy. R:1infall 
average about 20" but is often badly distributed and sometimes fails 
altogether. Kharif crops are grown on medium soils and Rabi crops 
on heavier soils. Water-supply in wells is not copious. If irrigation 
is available, abundant perennial crops can be grown. HoweYer, even 
with the maximum exploitation possible in the near future, major 
irrigation works can provide irrigation only to a small portion of this 
tract. In some of the remaining area, minor irrigation works such 
as bandharas and tanks can be constructed. 

While major irrigation works serving these areas would generally 
have their catchment in the dependable rainfall zones in the 
Sahyadris, the catchment of small irrigation tanks and bandharas 
would be situated in the same areas as their commands. As a result, 
when the rainfall is adequate, there would be water available in the 
small works for which there would be no demand; and on the other 
hand, when the rains have failed, as they would have failed in the 
catchment area as well, there would be no run-off and no water avail
able in the minor irrigation work or bandhara to meet the demand 
for it in the command area. There are, however, seasons during 
which the precipitation may have been adequate· but its distribution 
may not have been satisfactory. During such seasons when Jong 
breaks in the rainfall occur, these works would be serviceable by 
supplying one or two critical waterings and saving crops at the critical 
time. Minor irrigation works situated in these tracts have, there
fore, to be viewed as a type of " insurance " of this limited applica
tion. Their economics has, therefore, to be judged in this context 
and appropriate yardsticks fixed to decide whether it is worthwhile 
undertaking their construction. 

In this region percolation tanks have proved of some benefit in so 
far as they increase sub-soil water. Contour bunding has also been 
undertaken in this area to a fair extent which has proved beneficial 
in increasing the sub-soil water, as well as for conserving moisture 
for non-irrigated crops. 

(4) The rainfall in this area is assured and comparatively heavy. 
The soil is deep black along the banks of the various rivers. The 
predominant crop is paddy. The present irrigation works consist 
mainly of small ex-Malguzari tanks which provide water for the 
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paddy crop during long breaks, if any, and at the end of a monsoon. 
(5) The soils in .this area ar~ deep and heavy. The predominant· 

crops are cotton, JOwar and ml-seeds. The average ramfall varies 
from 25" to 40" and is not subject to wide fluctuations. The land is 
generally level. Construction is difficult on account of deep soil and 
low water table. 

(6) The rainfall in this area varies from 25" to 30". The lands are 
undulating and are mostly light or medium. Non-irrigated crops 
are jowar, bajri and oil-seeds. The soil is generally well drained and 
suitable for irrigation. The region adjoins the Ghat area which is 
suitable for constructing large reservoirs. This region is, therefore, 
suitably located for irrigation for major irrigation works. 

It is often urged that a particular class ·.or classes of irrigation 
works should be given priortty over other classes, generally or in 
particular areas. As a general proposition, it is often argued that' 
preference should be given to medium· and minor irrigation works 
over major irrigation works for reasons which are obvious in the 
context of phased development. Generally speaking major irrigation 
works take a long time to execute and, therefore, do not yield :results 
as quickly as minor or medium irrigation works would do. Also, it 
is argued that the benefits of minor irrigation works can be widely 
distributed whereas those of major irrigation are concentrated. 

1.1. Do you consider that a particular 
class or classes of irrigation works 
I •• 

s zould be preferred over other 
classes in any of the $ix regions 
described above? If so, state rea
sons and describe the particular 
pattern you have in mind for 
d e v e 1 o pin g irrigation in a 
particular region. 

1.2. Should the scarcity-affected areas of 
the State receive priority in the 
matter of creation of irrigation 
facilities? If so, to ·what extent? 

1.3 If the reply to question No. 1.2 is 
in the affirmative, would you 
recommend relaxatio~ of the 
standards- of financial return on 
andjor financial yardsti~k of cost 
per acre of irrigation schemes in 
such areas and if so, to what 
extent? 

1.4. Should scarcity tracts iti. · region 
No. 3 be served by major irriga~ 
tion works or by minor ·works? 

}-10!}9-:.18 
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If by both, to what extent by each 
respectively and in what specific 
circumstances? 

1.5. To what extent and in what circum
stances it would be t;referable to 
concentrate ameliorative measures 
on other improvements such as 
contour bunding, development of 
small industries, etc.? 

1.6. Should parts of regions, 1, .2, 4, 5 
and 6 which are at present un
developed or underdeveloped in 
the matter of irrigation facilities, 
receive priority over Mhers? 

1.7. Should scheduled areas inhabited 
principally by Adiwasis be given 
special consideration and if so, in 
what manner? 

1 8. Do you specially recoM.mend any 
one or more of the following types 
of irrigation schemes for any of 
the regions described above and 
if so, why? 

(a) Large storage reservoirs with 
assured repLenishment 
(major irrigation schemes). 

(b) Tanks with fairly depend-· 
able replenishment and 
substantial irrigable com
mands (medium irrigation 
schemes). 

(c) Weirs on rivers with substan
tial irrigable commands 
(medium irrigation 
schemes). 

(d) Tanks with small commands 
(minor irrigation schemes). 

(e) Bandharas on streams hav
ing small commands (minor 
irngation schemes). 

(f) Lift irrigation schemes on 
naturally :Bowing water 
(i) Government operated, 
(ii) Co-operatively operated. 

(g) Improvement andjor reno
vation of works under (d) 

Appendix B 
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and (e). 
(h) Drainage (irrigation) water

cum-lift irrigation schemes. 
(t) Sewage and sullage-cum-lift 

irrigation schemes. 
(J) Lifts on canals in uncom-

manded areas. 
(k) Tube wells. 
( l) Bore wells. 
( m) Open wells. 
(n) Improvement and/or reno

vation of open wells. 
( o) Power lift on open wells. 
(p) Use of river and tank beds 

after recession of water 
level (Galper-Iands). 

(q) Tail waters of hyde! stations. 
(r) Percolation tanks. 

1.9. Apart from irrigation works to be 
financed and carried out by Gov
ernment, is it necessary to pro· 
mote the undertaking of any one 
or more of the types of irrigation 
schemes mentioned in question 
No. r.B by local commu.nities as 
·well as individual farmers? 

!.10. Have you any suggestioM to make 
regarding how encouragement and 
promo~ion to such undertakings 
may be organised? 

1.11. In particular have you any recom
mendations to make regarding 
helping and encouraging indivi
dual landholders to construct 
new wells or repair old wells in 
their farm? Have you any views 
regarding programmes already 
under implementation in this be
half in the State and in what way 
they may be altered, modified or 
amplified? 

1.12. There is a possibility that, if too 
large a number of wells is concen
trated in a particular area, their 
yields 'i.could suffer and the water 
table recede. How would you pre-

207 
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vent this happening? Have you 
any suggestions to make, regard
ing recharging the sub-soil water 
table? 

1.13. Have you any suggestions to make 
to avoid wasteful and infructuous 
well digging by private farmers 
with the help of well-subsidy or 
grant? 

Appendix B 

Having regard to the limited water resources available, it has been 
advocated that a system of compulsory lifts during a part of the year 
should be enforced for perennial crops in the commands of rna jor 
irrigation works. Illustratively it has been suggested that such com
pulsory lift should be enforced during the period from middle of 
October to middle of April next. Apart from stretching out the 
available resources of stored water, it is claimed that such an arrange
ment would eliminate the need to construct drainage works or at least 
reduce the danger of water-logging. 
1.14. Would you recommend adoption of 

a system of ((compulsory lift" in 
irrigation commands and if so, -
for what reasons? 

1.15. Can you cite any supporting data 
or state the general experience of 
irrigators to substantiate the claim 
that l£ft irr.igation from wells in 
the irrigable command would eli- · 
minate or reduce ·the danger of 
water-logging? 

1.16. Would you advocate the system of 
((compulsory lift" in respect of 
only new irrigation works whose 
commands will hereafter be com
mission~d or would vou advocate 
such a system for existing irriga
tion works as well? In the latter 
case, what further measures would 
be necessary to change over to 
this system in already developed 
irrigation commands? 

1.17. Have you any particular sugges
tions to make as to the details of 
orgaflising lift, etc., under such a 
system ~f ''compulsory lift" in 
irrigation commands? 

1.18. Do you consider it feasible to en-
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courage and extend the use of 
drainage ( irrigation) water by 
pumping? Is it generally suitable 
for irrigation? 

1.19. Should maximum limits of capital 
cost per irrigable acre be fixed for 
each type of irrigation works 
mentioned in question No. 1.8? 
If so, what should be these maxi
ma? 

1.20. Should the maxima vary from 
area to area ? If so, give the 
maxima you consi~er a~. reason
able for each area. 

1.21. What relaxat,ions in the maxima 
should be made m backward 
tracts, scheduled areas, scarcity 
areas, etc. ? 

1.22. How far has power pumping re
placed the use of animals for 
lifting. water from open wells ? 
Should this trend be encouraged 
and if so, in what manner and to 
what extent ? To what extent 
would the economics of• power 
pumping alter if electric power is 
made available to replace diesel 
engines? 

1.23. Having regard to the limits of 
flow irrigation possibilities in 
Afaharashtra, do you advise special 
measures for promot,ing lift irriga
tion and if so, please state what 
measures you would recommend ? 
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Irrigation revenue derived from an irrigation work depends on the 
crops to which water is supplied, assuming that the rates are generally 
relatable to the estimated average net profit derived by the cultivator 
from each crop. 
1.24. In the planning of irrigation 

works, should the approach be to 
allow those crops to be grown 
which are estimated to leave the 
largest net profit to the irrigator 
and would give the maximum 
irrigation revenue to Govern
ment ? If not, what, in your opi-
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nion, should be the objective in 
view and why? If you consider 
that the cropping pattem should 
be tlie outcome of a via media 
between the policy of maximum 
revenue and maximum output of 
food-crops, please state in what 
proportions, in particular com
manlls or generally, the available 
watersupply should be utilised 
for the growing of (t) cash crops, 
e.g., sugar-cane, bananas, vege~ 
tables, cotton, tobacco, oil-seeds, 
etc., (iz) food-crops, e.g., paddy, 
wheat, jowar, bajri and pulses, 
and (iiz) fodder and green manur
ing crops? 

(N.B.-In recommending particular crop 
patterns, if you have r.ny reliable 
data as to the costs and profits of 
irrigated cultivation, kindly quote · 
it). 
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The present policy is to undertake only those major irrig~tion 
schemes in which the replenishment of the reservoir is certain in three 
out of every four years, i.e., where the dependability is 75 per cent. It 
is sometimes urged that there should be no objection to planning 
further storages in existing schemes or taking up new schemes with a 
view to making a fuller use of the available water resources for 
irrigation, even at the risk of non-supply in certain years. Under such 
storages, a larger proportion of less revenue yielding seasonal crops, 
to which water supply can be stope_ed when it becomes necessary to do 
so, will have to be planned. 
1.25. Do you support this vu:w ? If so, 

up to what lower limit of depend
ability should schemes be consi-
dered? / 

1.26. Reservoirs are built to store the 
u dependable supply " whatever 
percentage of dependability is 
fixed for planning the storage. 
The result is that in years of copi
ous rainfall, some water flows over 
waste weirs dur.ing and imme
diately after the monsoon season 
and is lost to irrigation. It is fre
quently suggested that this water 
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during such periods should be put 
through the distribution system 
and made available for irrigation 
if needed. Would it be feasible 
and advisable to use this surplus 
flow for irrigation? If so, in what 
manner? 

1.27. Do you consider that the maxi
mum possible coverage is achieved 
by the irrigation facilities that are 
available today ? If not, state the 
estimated extent of non-utilisation, 
mentioning areas and sources of 
irrigation with reference to which 
the extetzt is stated. 

II. Financial aspect of irrigation works. 
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Normal financial scrutiny requires that Government irrigation works 
should be self-supporting, i.e., the (i) capital and (ii) recurring costs 
incurred on it should be paid back to the State by the beneficiaries, 
especially in Maharashtra where the existing irrigation facilities are 
restricted to 5 per cent. of the cultivable land and the scope for extending 
them is also severely limited, being estimated at no more than 20 per 
cent. of the land in most river ba~ins. It is obvious that those who are 
so placed as to enjoy the benefits of irrigation must at any rate not be 
subsidised at the expense of the general tax payer and must at least 
fully bear all costs of irrigation. Recurring costs can be further sub
divided into (a) maintenance charges, i.e., the cost of maintenance staff 
and annual repairs and (b) interest and depreciation charges. For the 
recoupment of the capital cost Government has already enacted legal 
provision for the charging of a "betterment levy" in all new irrigation 
projects. For the recovery of the maintenance charges an "irrigation 
cess" is leviable in respect of "land under irrigable command of a canal" 
(vide Section 56-C, Bombay Irrigation Act, 1879). For covering interest 
and depreciation charges a "water rate" variable according to crops 
actually grown is being recovered. A number of questions pertaining 
to principles and practice arise with regard to the assessment and 
recovery of betterment levy, irrigation cess and water rates which are 
listed below. 

Betterment Levy 

The Betterment Levy seeks to appropriate to the public fisc a part of 
the financial advantage gained by the holder of land by reason of it 
being placed within command of an irrigation work carried out by 
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expenditure of public funds. The advantage that the land-holder gains 
could be expressed either in terms of the increased productivity of his 
land or the reflection thereof in a capital appreciation of the value of 
his land on getting the facility of irrigation. From a practical point of 
view, however, it might make a great deal of difference as to which of 
these two criteria is adopted for fixing the Betterment Levy. It would 
appear in this connection that the criterion of capital appreciation of 
land has obvious limitations in the present circumstances when due to 
tenancy and other laws, there is virtually no "free market" for 
agricultural lands. 

The question of Betterment Levy is also connected with the question 
of "localisation" of crop pattern of an irrigation project in its command 
(please see note under IV. Irrigation Management). As the Betterment 
Levy would differ according to the crop for which water is given to a 
particular holding, the Levy would have to vary from year to year 
depending on the option available to the irrigator for growing a parti
cular crnp on a particular piece of land, under the system of "localisation" 
adopted. 
2.1. Should the betterment levy be so 

fixed as to recover the entire capital _ 
cost incurred on a project or only 
a portion of it ? If you favour the 
latter, on what f!!Ounds would you 
justify it ? 

2.2. What should be the practical basis 
for assessment of the betterment . 
levy? 

The two bases possible are (z) a 
levy on the capital appreciation in 
the value of land benefiting by the 
project phased into instalments 
over a number of years for ease of 
payment and (ii) a charge on the 
annual increase in the net profit 
derivable by the cultivator on 
account of irrigation facilities 
provided by the projeci. Which one 
of these r..vo, or any other basis, 
do you recommend as being 
equitable and workable ? 

2.3. If under any of the bases you 
recommend th-e betterment levy is 
proposed to be assessed on the basic 
productivity of each piece of land, 
what should be the method of. 
determining the basic productivity? 
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2.4. Presumably betterment levy should 
be recovered in instalments over a 
period of years. If so, what should 
the period be? Would you favour 
recovery of the betterment levy 
compulsorily/ optionally in kind, 
i.e., by the holder benefiting by 
irrigation surrendering a part of. 
his land to the Government ? If 
so, please state how you would 
organise such arrangement. 

When should the first instalment 
become due for payment immedi
ately on starting of irrigation or 
after allowing a short period to 
elapse within which the full bene
fits of irrigation will have accrued 
to the cultivators ? 

2.5. Should an tmgation project be_ 
undertaken only if a majority (say 
7Jrds or %ths) of the cultivators 
concerned give a prior undertak· 
ing that they will pay the better
ment levy as estimated Ofl the 
basis of estimates of cost, o'ti com
pletion of the project ? 

Irrigation Cess. _ .. 
2.6. Should irrigation cess be levied on_ 

all land under irrigable command, 
whether it is actually irrigated or 
not in a particular year, as the price 
of the service of ({insurance'' 
rendered to all such land ? Or 
should it be levied only on land 
actually irrigated, i.e., virtually as 
a surcharge on the irrigation rate ? 

2.7. Should thre cess be charged at a 
uniform rate for all lands under a 
project to which the cess is charge- _ 
able or should the rate vary 
according to the crops grown on 
each piece of land ? 

2.8. Should the irrigation cess be charg
ed at a uniform rate throughout 
all the irrigated areas of tlze State 

J-109,9-29 
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by pooling the maintenance charges 
or should the rate vary for each 
class and type of irrigation work 
or for each work? 

2.9. If the irrigation cess is based inter 
alia on the principle of providing 
insurance against the vagaries of 
the monsoon, should its level be 
pitched at the water rate for the 
normal staple food-crop of the area 
and should waterings be given to 
it without any additional charge, 
if and when one or more waterings 
become necessary ? 

Water Rates. 
2.10. At what rate should interest be 

calculated ~n the capital cost of 
an irrigation work ? Should it be 
equivalent to the market borrow
ing rate at the time of sanctioning 
of a scheme ? Do you recommend 
an element of subsidy in interest 
charges in respect of any specific 
categories of works ? If so, in which 
and to what extent ? 

2.11. Should water rates be fixed (t) on 
the volumetric basi~:, i.e., the 
volume of water used and the cost 
per unit of water on an irrigation 
work or (it) on the crop rate 
system, i.e., according to the esti
mated average profit derived from 
each crop by the cultivator? If 
you favour a combination of both 
the criteria, please state the weights 
to be given to each of the two: 
factors in the combination. 

2.12. If you favour the fixing of water 
rates according to the volume of 
water used, do you recommend 
measurement of the water sup
plied ? If so, suggest the adminis
trative and technical measures to 
be adopted for correct measure
ment. If not, would you consider 
the average ·water requirements of 
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each crop as sufficiently indicative 
of the volume of water supplied ? 
If you consider measurement pfi 
water supplied to each individual · 
irrigator as impracticable, would 
you recommend measurement of 
the discharge on each distributary 
and charging the cost of the water 
to the irrigators on the distribu
tary as a group, leaving the 
distribution of the charge between 
themselves to be decided by them 
co-operatively ? If so, would you · 
recommend any monetary incen
tives to tempt irrigators to form 
groups for taking water on volu
metric basis ? 

2.13. If you favour a ''crop rate" system, 
for what period should the rates 
be fixed ? What should be the 
basis for periodical review ? 

2.14. Should the rates vary by types of 
users, e.g., private sugar ~f.pctories, 
co-operative sugar factones, other 
industrial establishments requiring 
water for growinf! crops, co-opera· 
tive farming societies, etc. ? If so, 
why and what should be the 
amount of surcharge levied or 
concession given to each type ? 

2.15. What should be the principles 
for fixing charges for water sup
plied for industrial or domestic 
use from an irrigation work ? 

2.16. What part of the capital cost 
should be recovered from indus
trial or domestic users ? Suggest 
how this may be done. 

Casual irrigation (i.e., one or two 
waterings for a crop normally 
dependant on rainfal~ can be per
mitted only to the extent firm 
commitments do not exhaust 
available supplies in a particular 
year. 

2.17. Where casual irrigation is possible 

2i5 
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how should it be organ.isred, on 
what conditions should it be per
mitted and what charges levied 
for it? 

2.18. Irrespective of the basis adopted 
for fixing water rates, should cer
tain types of consumers or certain 
uses be subsidised by way of charg
ing lower than normal rates, e.g., 
small holders or cultivators belong
ing to categories distinguishable 
under the Constitution, or for 
water used for green manuring 
crops or for creating fuel reserves ? 
If so, what should be the exten.t 
of the concession ? 

2.19. Would the system of charging a 
consolidated water rate (i.e., a rate 
combining irrigation . cess and 
water rate) be more appropriate on _ 
some cla$s or type of irrigation 
work? If so, specify the class or 
type to which the system should 
be made applicable. 

2.20. While requir,ing that the benefi
ciaries of irrigation works executed 
at public expense (other than per
haps those carried out as famine 
protection works and treated as 
" Unproductive ") should pay back 
to the public fisc the full capital 
and recurring expense incurred on 
their account, would you suggest 
that the balance-sheet in this 
regard be cast-

(l) (a) separately for each major 
irrigation work, 

and 
(b) collectively for smaller works 

grouped into regions, 
or 

(2) for all the works in the entire 
State together? If you do not 
agree with either alternative, what 
other division would yoz1 propose 
in this b~half ? 
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III. Execution of irrigation projects 

3.1. Are any changes required in the 
administrative and technical proce
dures laid down for sanctioning of 
projects with a vitr..o to achieving 
greater accuracy in planning and 
estimating ? 

3.2. Do you consider that the present 
set-up for execution of ntr..o irriga
tion projects requires any reorgani
sation to achieve speedier and 
more economical execution ? If so, 
state the nature of the reorganisa
tion )'OU propose. 

3.3. JVhat steps or changes in rules 
andfor procedures do you suggest 
for expediting the acquisition of 
land for construction of irrigation 
works? 

3.4. Certain field works are often not 
done in time u·ith the result that 
irrigation water, although available 
at the distributary head, cannot be 
made use of. Please sta

1t': whether 
the following field works should 
be initially e>.:-ecuted by Govern~ 
ment and the cost thereof recover
ed subsequently from the benefi
ciaries concerned or in the alterna
tive suggest other agencies, if 
any:-

(i) construction of field chan
nels, 

(ii) levelling of fields, 
(iii) construction of field bunds. 

If you favour the latter, please 
state the nature of the agency you 
propose for the purpose. 

3.5. Should land requirei1 for the con
struction of field channels be 
acquired and tne cost of acquisi
tion recovered from the benefi
ciaries? 

~.6. What steps are necessary for secur
_in9 th~ unitisation and division of 
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· land into suitable sired plots, 
before starting irrigation ? 

3.7. In view of the dispersed nature of 
the works and insufficiency of 
technical staff even for the con· 
struction of major works, would 
you suggest the entrusting of 
construction of minor works of, 
bandharas, tanks and percolation 
tanks to some local agency? If 
so, what should be that agency ? 
What should be the basis for its 
remuneration? How should its 
work be administratively and 
technically supervised ? 

3.8. In what manner should the culti
vators, whose lands get submerged 
or are otherwise taken over for the 
construction of an irrigation work, 
be rehabilitated ? 

3.9. Have you any other measure to 
suggest to lessen the discontent 
amongst the cultivators whose 
lands are required to be taken 
over? 

IV. Irrigation Management 
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At present the crops and the areas of each crop for which irrigation 
water is supplied are determined on the basis of the availability of water 
in each irrigation working in the different seasons, the cost of distribu
tion works relevantly to the discharges planned the need to minimise 
transmission losses, the desirability of preventing the deterioration of 
the soil or water-logging, keeping in view a general preference for utilis· 
ing water for producing foodgrain crops. 

On a consideration of these factors a crop pattern for an irrigation 
command is drawn up. Within the crop pattern of the whole command, 
the desired distribution of crops on different distributary commands is 
settled, e.g., rabi crops, two-seasonal crops, hot-weather crops, perennials, 
etc. This may be called the "crop pattern for the distributary command". 
Within the crops prescribed for the crop pattern of the distributary 
command, there is freedom to the irrigator to apply for 'vater for such 
crop as he may choose. The resulting scheme of crop-planning and 
options available to the individual farm are called 'localisation'. 

Such 'localisation' has now been achieved historically under the old 
irrigation projects in the Deccan wherein the available water ~u_pJ?ly i~ 
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now almost fully b~oked. Both. the pr~sent distribution of crops and 
the crop pattern which now obtams are m many respects different from 
the distribution and the crop pattern originally envisaged for these 
works ;especti:rely: While some sub~equent vru:iation in crop patte~ is 
recognised as mevltable, unless these lS some fixity about the crop distri
bution in the command of the canal the canal distribution system of 
the project cannot be planned. On the new irrigation commands to 
be com~is.sion.ed her~af.ter, there has to be an acce~ted crop (>attern and 
crop distnbuuon Withm the frame-work of which 'localisation' on 
individual fields will be settled. 

4.1. Are there any hindrances to adopt
ing the cropping pattern desired 
by the irrigator on account of the 

basis for fixing the scale of water 
rates or on account of any of the 
existing rules and practzces with 
regard to irrigation management 
such as dates of commencement 
and termination of the different 
irrigation seasons, period of rota
tion, prescription of crops allowed 
to be irrigated, etc. ? 

4.2. Have you any suggestions to make 
regarding the crop patterns on 
these projects generally or. specifi
cally? Have you any suggestions 
to make regardinf! crop distribu· 
tion on the distributaries within 
the crop pattern ? 

Usually, in the commands of major irrigation works in the ex-Bombay 
areas "blocks" or 6-year contracts are settled between the irrigator and 
Government. 

In Vidarbha, where irrigation works have mostly been for paddy 
cultivation, in the past, the entire village area in the command is brought 
under Agreement (for paddy cultivation) if the owners of 75 per cent. 
of the lands or 95 per cent. of the owners agree to irrigation under 
Agreements. Such Agreements are normally for 10 years. 

In Marathwada, after soil survey of the command, areas suitable for 
different crops mentioned in the crop pattern of a project are settled: this 
is called 'localisation'. 'Localisation' covers the entire area under 
potential irrigable command. According to the localisation consolidated 
tax Qand revenue plus water rates) is fixed for the localised areas and is 
recovered irrespective of whether water is actually taken or not. 
4.3. (I) Have you any suggestions to 

make rcgarding-
(a) The option or options avail-



able to the irrigator in respect 
of choice of crops under the 
different systems ; 

(b) The period of contract that he 
is required to enter into ; 

(c) Any· other particulars relating 
to the existing terms and con
ditions of those contracts ? 

Please give full supporting reasons 
where any change is recommend
ed. 
(2) Would you advocate a uniform 
system in all areas for all types of 
irrigation projects ? If not, what 
should be the different systems to 
be adopted in different areas for 
different projects. 

4.4. Are any modifications necessary 
with regard to the following irriga
tion procedures ? If so, please state 
the modifications you recommend 
and also the difficulties experienc
ed with the existing procedure 
proposed to be modified and the 
advantages to be gained by the 
modification. · 

(i) Receipt of water applications. 
(ii) Sanctioning of water applica

tions. 
(iii) Detection of improper use of 

water. 
(iv) Steps taken against imporper 

use. 
(v) Disposal of general complaints 

of irrigators. 
4.5. Have you any modifications to 

suggest in the terms of the exist
ing water contracts ? 

4.6. Have you any suggestions to make 
for simplification of any of the 
present procedures, without modi
fying their content ? 

4.7. Have you any modifications to 
suggest in the practices at present 
adopted in water distribution, 
which w·ill result in greater con-
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venience to irrigators ? 
4.8. JVouldit be conductive iCJ efficiency 

and economy if irrigation manage
ment is decentralised by entrust
ing all or any of the following 
items of work to local bodies or 
authorities:-

, (i) Maintenance and repairs of 
head works. 

(ii) Maintenance and repairs of 
canals. 

(iii) Maintenance and repairs of 
distributaries. 

(iv) Maintenance and repairs of 
field channels. 

(v) Maintenance and repairs of 
minor irrigation works of 
tanks and bandharas. 

(vi) Allocation of water. 
(vii) Distribution of water. 

4.9. If your reply to question No. 4.8 
is in the affirmative, please state to 
which· e:x.·isting body or authority, 
thre "task may be assigned, .If you 
suggest that a ·new b6fly be 
organised or authority created, 
please describe the one you have in 
view. If you are suggesting a co
operative organisation of irrigators, 
please state in detail its functions 
and mode of working. 

4.10. If in your reply to question 
No. 4·9 you suggest a non-official 
elected body, please state the 
degree of control and supervision 
which should be exercised by the 
irrigation officers over the working 
of such bodies. 

4.11. What measures would you suggest 
for preventing water-logging ? 

4.12. Should UJater-logged areas be re
claimed at Government cost ? 
Should the whole or part of the 
cost be recovered from the land
owners? 

4.13. Have you any suggestion to make 
}-109<)-30 
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for speedier execution of drainage 
works? 

4.14. Should the land-owners be compel
led to take mteasures for prevent· 
ing water-logging ? 

4.15. Do y~u suggest any changes in 
the present irrigation seasons ? If 
so, state the changes you propose 
and reasons therefor. 

4.16. Need the seasons be necessarily 
uniform for all classes or types of 
irrigation works ? If not, should 
they be fixed for ccJch class of work 
according to the dates of ·availa
bility of water, the crops grown, 
etc.?· 

4.17. Would you recommend the fixing 
of irrigation Sl::asons uniformly for 
all crops of that season irrespec
tive of slight differences in the 
periods of growth ? If so, what 
should be the basis for water 
charges for gwtng one or more 
·irrigations during the succeeding 
irrigation season ? If not, do you 
recommend the fixing of crop 
rates, i.e., a charge per acre for 
supplyinf!. enough irrigations for 
bringing a particular crop to 
maturity? 
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At present water is let out into distributaries at specified intervals 
(termed rotation), e.g., ten days. with the result thar- a crop gets water 
once every ten, twenty or thirty days. The optimum intervals for 
particular crops may differ from the intervals possible under a particular· 
rotation. 
4.18. Can you suggest any changes in 

the present rotation system with a 
view to achieving the optimum 
conditions as regards intervals of 
watering of tlze different crops ? 

4.19. · What are the main causes hinder
ing full utilisation of existing 
irrigation resources ? 

4.20. To what extent, is it possible to 
save irrigation water by lessening 
the quantities of ·water applied per 
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acre, without detrimental effect on 
yields ? . 

4.21. What are the reasons for (z) the 
exocssh:e use of water and (iz) wast
age of water ? !f any of the 
management practises, whether on 
the part of the irrigation officers 
or tiLe irrigators themselves, are 
responsible for excessive use or 
wastage, please state the practices 
in question and tho manner in 
which they can be altered. 

V. Agricultural Production 

5.1. What is the extent of increase in 
y•ield and in gross income per acre 
due to irrigation ? Please support 
your statements by giving verified 
or verifiable data. If, however, 
your reply is based only on the 
general impressions of cultivators, 
state the crops and areas in respect 
of which the comparative yields 
and incomes are stated. '·~ 

5.2. To what extent and in what man
ner is the cropping pattern likely 
to be or should be altered when 
irrigation facilities are made avail
able ? Please reply with reference . 
to specific areas and specific crops. 

5.3. To what extent is the fullest 
exploitation of potential benefits 
of irrigation hampered due to lack 
of adequate facilities in respect of 
the following:-

(z) Agricultural Credit. 
(it) Roads. 

(iiz) Markets and marketing organi-
sation. 

(1:v) Warehousing. 
Please illustrate your reply by 
reference to concrete situations in 
existing or prospective irrigated 
areas. 

5.4. Is the mere lack of desi1e to 
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improve one's own economic posi
tion responsible anywhere for a 
luke-.varm reoeption to the irriga
tion facilities created ? If so, 
specify the area or the irrigation 
work and describe the the socio
economic condition of the people 
concerned. 

5.5. Are the present tenancy laws con
ducive or otherwise to the fuller 
utilisation of irrigation facilities ? 
If not, state the changes you would 
recommend? 

5.6. Do any of the following hamper 
fuller utilisation of irrigation 
facilities:-

(z) Smallness of holdings. 
(iz) Fragmentation of holding.>. 

(iiz) Quantity and quality of agri-
. culturallabour. 

If so, statte the measures which -
should be taken to facilitate fuller 
utilisation. 

5.7. Is the fullest exploitation of irriga
tion facilities hampered anywhere 
due to lack of knowledge of the 
practices of irrigated farming or of 
improvements therein ? If so, 
what steps should, in your opinion, 
be taken for the expansion and/ or 
reorganisation of the agricultural 
•::xtension organisation ? 

5.8. Is the supply of agricultural requi
sites such as improved seeds, 
manures, fertilizers, insecticides, 
pesticides, etc., adequate in the 
irrigated area ? If not, what steps 
should be taken to improve the 
situation? 

5.9. Is the agricultural research organi
sation adequate to investigate q,nd 
solve the problems connected with 
irrigated crops ? If not, in what 
manner should the organisation be 
expanded or streamlined ? 

5.10. To what extent can subsidiary, 
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5.11. 

5.12. 

5.13. 

ancillary and processing industries 
of the kind mentioned below be 
started in the irrigated areas in 
the different regions of the State ? 
Please specify the areas. 

(z) Milk production. 
(ii) Poultry and eggs. 
(iii) Cattle-breeding. 
(iv) Fruit preservation. 
(v) Sugar manufacture. 

(vi) Paper froni bagasse, banana 
stalks, etc. 

To what extent will the setting 
up of such industries help (z) to 
bring prosperity to the irrigated 
areas and (it) to bring about a 
fuller and more profitable use of · 
irrigation water? Please sp-ecify the 
manner in which you recommend 
the setting up of such units, the 
type of industrial organisation you 
would advocate, the possibilities of 
tapping local equity capital, and 
also state the stoeps which must be 
taken to facilitate an'i promote 
such development. 
To what extent.can irrigation help 
in afforestation and solving the 
problem of fuel supply ? What 
steps can be taken to utilise the 
canal boundary lands for afforesta
tion? 
Would you suggest the setting up 
of an organisation for facilitating 
an integratea approach to th~ 
problem of development of irriga
ted areas? If so, what should be 
the nature of such an organisation 
at the different levels, viz., the 
village and the commanded area 
of a project. Should the functions 
of such an organisation be super
visory, advisory or ex-ecutive ? 
Should the work of ancillary and 
complementary development in 
respect of agriculture, industry, 
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co-operation, communications, etc., 
be planned and commenced 
simultaneously with the work in 
the engineering sector ? If so, wlzllt 
kind of administrative and tech
nical organisation would be need
ed at the planning stage of 
irrigation projects ? 

Appendix B 
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APPENDIX C 

List of persons who sent replies to the questionnaire 

(A) Officers and Associations having jurisdiction over the 
entire 1\faharashtra State. 

I. The Director of Agriculture, Poona. 
2. The Registrar of Co-operative Societies, Poona. 
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3. The Additional Industries Commissioner, Bombay. 
4. The Superintending Engineer (R. & B.), Central Designs 

Organisation, Bombay. 
5. The Superintending Engineer (l~ydro), Central Designs 

Organisation, Bombay. . 
6. The Superintending Engineer, Water. Resources Investigation 

Circle, Poona. 
7. The Deccan Agricultural Association, Poona. 
8. The Deccan Sugar Technologists' Association, Poona. 

(B) Officers having jurisdiction over administrative divisions. 

BoMBAY DivisiON 
9. The Superintending Engineer, Deccan Irrigation Circle III. 

Po.~:\"A DIVISI0:-1 

I 0. Tlw Superintending Engineer, Central Circle (R. & B.), Poona. 
11. The Superintending Engineer, Wi>stcrn Public Health Circle, 

Poona. 
12. The Superintending Engineer, Deccan Irrigation Circle I. 

AuRAl'\GABAD DIVISIO:-l" 

13. The Executive Engineer, Marathwada Minor Irrigation Division, 
Aurangabad. 

14. The Executive Engineer, Marathwada Irrigation Projects 
Construction Division, Aurangabad. 

15. The Executive Engineer, Canal Designs Division, Aurangabad. 
16. The Superintending Agricultural Officer, Aurangabad. 
17. The Principal, Agricultural College, Parbhani. 

NAGPUR DI\'ISION 

18. The Superint.ending ~ngineer, Ak.ola Irrigation C~rcle, A~~l~. 
19. The Executive Engmecr, Pubhc Health ProJeCt DIVlSlon, 

Nagpur. . ·. . . . 
20. The Superintendmg Engmeer, Nagpur Irngauon Cucle, Nagpur. 
21. The Superintending Agricultural Officer, Nagpur. 
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(C) Officer~ al!d Associations whose jurisdiction ~oe~ not extend beyond 

the dtstrzct and other persons from each dzstnc_t in the State. 

BoMBAY DIVISION 
Greater Bombav. 

22. Shri B: Y. Pendse, 316 E Hemrajwadi, Thakurdwar, Bombay-2. 
23. Shri B. R. Rane, 430, Katrak Road, Bombay-31. 
24. Shri S. K. Athley, 304/3, Laxmi Building, Thakurdwar Naka, 

Bombay-2. 
25. Shri B. V. Tambe, Tambe Private Ltd., Sanzgiri Sadan, 

171, Girgaon Road, Bombay-4. 
26. Mfs. Voltas Limited, Bombay. 

Thana District. 
27. Shri Jagannath Rao Deolikar, Sarpanch of Paya, taluka Bhiwandi. 
28. Shri P. S. Deshmukh, Vice-Chairman, District Development 

Board, Thana. 
Kolaba District. 

29. Shri G. R. Deshmukh, President, Karjat Taluka Congress 
Committee, Karjat. 

Ratnagiri District. 
30. The Collector of Ratnagiri. 
31. The Executive Engineer, Ratnagiri Division, Ratnagiri. 
32. The Prant Officer, Dapoli. 
33. The Mamlatdar, Deorukh. 
34. The Mamlatdar, Guhagar. 
35. The Mamlatdar, Malwan. 
36. The Mamlatdar, Deogad. 
37. Shri R. M. Phadke, Rajapur. 
38. Shri R.. V. Virkar, Vir, Taluka Chiplun. 
39. Shri R. G. Nimkar, Asore (via Saitaware). 

Nasik District. 
40. The District Deputy Registrar of Co-operative Societies, Nasik. 
41. Shri M. D. Pol, Assistant Research Officer, Maharashtra 

Engineering Research Institute, Nasik. . . . 
42. The Girna Sahakari Sakhar Karkhana, Malegaon, D1stnct Nastk. 
43. Shri Suklal Narayan Sharma, Talwade, Taluka Malegaon. 
44. Shri M. S. Somvanshi, Mohadi, Taluka Nasik. 
45. Shri D. S. Potnis, 797, Raviwarpeth, Nasik City. _ 
46. Shri Chintaman Santuji Patil, 4483/8-l, Khanctve Sadan, 

Puria Road, Panchwati, Nasik. 
47. Shri H. P. Sanap, Shiv Smriti, Sundar Narayan, Nasik City. 
48. The Director, Bharat Sevak Samaj, Nasik District. Nasik. 
49. Shri N. G. Oke, Nasik. 
50. Dr. V. R. Gosavi, 37, Main Road. Nasik. 
51. Shri Sevkisan Sarda, Sinnar. 
52. Shri Laxman Vithal Patil, Sonwani, Post Satana. 
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53. Shri Nagnath Bhima Shankar Mahname, Peint. 
54. Shri Raghunath Barku Iper, Kasari, Taluka Nandgaon. 
55. The President, Shetkari Sahakari Sangh, Limited, Kalvan. 
56. Gram Panchayat, Deola, Taluka Kalvan. 
57. Shri N. G. Patil, Jambutake, Taluka Dindori. 
58. Shri D. R. Kulkarni, Nagarsul, District Nasik. 

Dhulia District. 
59. The Mamlatdar of Nandurbar. 
60. The Mamlatdar of Taloda. 
61. The Mamlatdar of Sakri. 
62. Shri K. S. Deore, Vice-Chairman, N. E. S. Block, Sakri. 
63. Shri M. K. Sisodia, Chairman, Take.rkheda Co-operative Lift 

Irrigation Society. ·. . 
64. Shri G. S. Badgiyar, Pleader, 8th Lane, Old Town, Dhulia. 
65. The Chairman, Fes Co-operative Lift Irrigation Society, Limited. 
66. Shri Nathu Algi Patil, Chichked, Post Ner, Taluka Sakri. 
67. The Chairman, Nawari Co-operative Collective Farming Society, 

Ltd. 
68. Shri Nanasaheb Vishwasrao Deore, Chairman, Lift Irrigation 

Society, Deur (Bk.). 

falgaon District. 

I ·' 
69. The Collector of Jalgaon. 
70. The District Deputy Registrar of Co-operative Societies, Jalgaon. 
7 I. Shri J. S. Patil, Vice-Chairman, District Development Board, 

Jalgaon. 
72. Shri Damu Khushal Patil, Kurhekhurd, Post Sarbete, Taluka 

Jalgaon. 
73. Shri Ramdas Nimbe Bendale, Sawda. 
74. Shri 0. P. Patil, Tube Well Co-operative Irrigation Society. 

Raiore, Taluka Yaval. 
75. Shri Vasudeo Laxman Zambre, Bamnod, Taluka Yaval. 
76. Shri Motiram Nathu Patil, Hatle, Taluka Chalisgaon. 
77. Shri Ramrao Da~du Patil, Umharkhede, Taluka Chalisgaon. 
78. Shri Vishwanath Sonaji Patil, Hingane (Bk.), Post Kadgaon .. 
79. Shri Haribhau Dagdu Jaware, Chairman, Bodwad Co-operat1ve 

Supervising Union Limited, Shehvad, Taluka Bhusaval. 
SO. Shri Ashok D. Phadke, Vadoda. 
81. Shri Shrikrishna Shantiram Vaidya. Vaidya Lane, Amalner. 
82. Shri Namdeo Godha, Police Patil, Bharwasu, Taluka Amalner. 
83. Shri Shivram Nagmahajan Bagaitdar, Adgaon, Taluka Erandole. 
84. Shri D. S. Patil. Block Development Officer, Erandole. 
85. Shri Madhukar Nilkanth Sane, Shendurni. 
86. The Chairman, Shetkari Sahakari Sangh, Limited, Chalisgaon. 

J-1099-31 
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PooNA DivisiON 
Ahmedna_gar District. 

87. Shri Bhaskarrao Durve, Secretary, District Praja Socialist Party 
and Member, District Vikas Mandai, Sangamner. 

88. Shri B. S. Thor~t, Chairman, Sangamner Shetki Sahakari Sangh, 
Limited, Sangamner. 

89. The Chairman, Rahuri Sahakari Sakhar Karkhana, Limited, 
Shri Shivaji Nagar, Rahuri. 

90. Shri G. C. Palekar, Tilaknagar, Taluka Ahmednagar. 
91. Shri Nivriti Narayan Bankar, Patil, Padegaon, Taluka 

Shrirampur. 
92. Shri Ramchandra Baliram Maharaj1 Shrirampur. 

· 93. Shri Janardan Keshavrao Kapse, Takali Bhan, Taluka 
Shrirampur. 

94. Shri S. B. Labade, Bhatodi, Taluka Ahmednagar. 
95. Dr. B. S. Deswandikar, Ashvi. 
96. Shri Raghunath Rao Dandekar, Napte, Taluka Ahmednagar. 
97. Shri D. H. Nagarkar, Napte, Taluka Ahmednagar. 
98. Shri Ramchandra Shankar Neurgaonkar, Farm Manager, 

Changdeo Sugar Mills, Ltd., Changdeo Nagar. 
99. The Maharashtra Sugar Mills, Ltd., Tilak Nagar. 

100. Shri Dagdu Ghanashyam Borkar, Nevasa Budruk, Taluka 
Nevasa. 

101. Shri B. G. Chougule, Bel-Pimpalgaon, Taluka Nevasa. 
102. Shri B. S. Deochake, Nevasa. 
103. Shri Pandharinath Jijaba Ambre, Patil, Ganore, Taluka Akola. 
104. Shri Somaji Deoji Jokhar, AKola. 
105. Shri Appa Saheb Shankarrao Dhanawate, Puntambe, Taluka 

Kopargaon. 
Poona District. 

106. The Executive Engineer, Irrigation Projects Division (Central), 
Poona. 

107. The Executive Engineer, Khadakwasla Canal Division No. I, 
Poona. · 

108. Shri S. M. Upalekar, Managing Director. Poona District Co-
operative Purchase and Sale Union, Ltd .. Poona. · 

109. Shri S. N. Ranade, 540, Shanwar Peth, Poona-2. 
110. Shri P. N. Soman, \Valchandnagar. 
Ill. Shri Ramchandra Sadashiv Panse, Shivaji Naga.-, 1103-A/ 15, 

Poona-5. 
112. Shri S. R. Sathe, Tilak Sanshodhan Mandir, 418, Narayan 

Peth, Poona-2. 
I 13. Shri B. R. Bora wake, Raghav Niwas, Poona-5. 
114. Shri N. G. Apte, 754, Shukrawar, Poona-2. 
115. Shri N. K. Dabdage, Karanje Bungalow, Hoi Athafata, Taluka 

· Baramati. 



Appendix C 231 

116. Shri G. A . .Avate and Shri M. G. Joshi, Indapur Gointly). 
117. Shri G. B. Bapat, Poona. 
liS. Shri K.rishnaji Yeshwant Ranasing, Nimsakhar, Taluka Indapur. 
119. Shri G. S. Shete, Poona. 
120. The Chairman, Shri Hanuman Hatvalan Sahakari Pani 

Purvatha Mandali, Limited, Hatvalan, Post Nandgaon, 
Taluka Dhond. 

121. The Chairman, Shri Nandaji Sahakari Pani Purvatha Mandali, 
Ltd., Saswad. 

Satara District. 
122. Shri S. P. Ambike, Vadus, Taluka Khatav. 
123. Shri Bhausaheb Pawar, Chilti, Taluka Khatav. 
124-. Shrl Chintaman Raghunath Kulkarni, Borkhal, Mahuli, Taluka 

Satara. · 
125. The Deputy Registrar of Co-operative Societies, Satara; 
126. Shri T. A. Jadhav, Pusegaon, Taluka Satara. ' 
127. Shri Vyankat Mugutrao Shinde, Ranand, Taluka Man. 
128. Shri R. S. Dani, Phaltan. 

Sangli District. 
129. Shri Swami Ramanand Bharati, Vice-Chairman, District 

Development Board, Sangli. 
130. Shri Hari Gopal Patwardhan, Miraj. 
131. Shri M. S. Virole, President, Miraj Taluka Congress Committee, 

Miraj. '··' 
132. Shri Narsinha Mahadeo Watve, Miraj. 
133. Shri G. B. Honrao, Dighanchi, Taluk.a Sangli. 

Sholapur District. 
134. Shri D. G. Kulkarni, Dongaon, Taluka North Sholapur. 
135. Shri G. A. Dev, Malshiras: 
136. The Secretary, Malshiras Taluka Seva Mandai, Chitalenagar. 
137. Shri B. A. alias Bahan Badve, Pandharpur. 
138. Shri R V. Gurjar, Pandharpur. 

Kollzapur District. 
139. Shri B. S. Mirje, Pathan Kodoki. 
140. The Secretary, Publuj-Porle Kasari Nadi Sahakari Dharan 

Society, Ltd., Yauluz, Taluka Panhala. 
141. The daily "Pudhari ", Kolhapur. 
142. Shri B. M. Hajarnis, Cane Development Officer, Kolhapur Sugar 

Mill, Ltd. . . . •. 
143. The Executive Engineer, Kolhapur lrrzgauon DIVISIOn, 

Kolhapur. . . 
144. The Managing Director, Bhogawati Sahakari S~ar Karkhana, 

Ltd., Shahu Nagar, Post Parile, Taluka Karwtr. 
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AURANGABAD DIVISION 

Aurangabad District. 
145. Shri Ramchandra Patil, Nagadkar, Chairman, Aurano-abad 

District Central Co-operative Bank, Ltd., Aurangabad. 
0 

146. Shri Annasaheb Patil, Deputy Chairman, B. D. C., Jafrabad, 
Post Khasgaon. 

147. Shri M. S. Anvikar. 
Parbhani District. 

148. Shri Kishanrao Chavan, Yeldari Camp. 
Osmanabad District. 

149. Shri N. A. Chaudhari, District Agricultural Officer, Osmanabad. 
150. The Executive Engineer, Osmanabad Irrigation Division, 

Osmanabad. 
151. Shri Yeshwant Ramkrishna Wawikar, Wawi, Taluka Kalamb. 
152. Shrimati Tarabai Mansing, M.L.A., Bhoom. 
153. Shri Ganeshrao Venkatrao Kulkarni, Hadolti, Taluka 

Ahmed pur. 
Bhir District. 

154. Shri N. L. Kulkarni, President, Shetki Sangh, Taluka Ashti. 
155. Shri Asrajirao Raoji Jagtap, Vice-Chairman, Bhir Local Board. 

Nanded District. 
156. The Collector and Chairman, District Development Board, 

Nanded. 
157. Shri Anand Devidas Deshmukh, Jamb Budruk, Taluka Nanded. 
158. Shri Manekrao Ganpatrao Patil (Pawar), Member, Manar 

Project East, Rehabilitation Samiti, Loha. 

N AGPUR DIVISION 

Buldhana District. 
159. Shri Appasaheb Karhale, President, Lift Irrigation Society, 

Raheri (B. K.), Taluka Mehkar. 
160. Shri Shriram Sitaram Bhonde, President, Jalgaon Taluka 

Congress Committee. 
161. Shri B. G. Gupta, Vice-Chairman, Buldhana Co-operative 

Central and L. M. Bank, Ltd., Buldhana. 
162. The District Agricultural Officer, Buldhana. 
163. Shri G. M. Bhide, Executive Engineer, Nalganga Division, 

Maika pur. 
164. Shri Trimbak Sheoram Savji, Mehkar. 
165. Shri V. K. Soman, Mehkat:. 
166. Shri Namdeo Anand Patil, Pimpri Gavali, Taluka Malkapur. 

Akola District. 
167. The Collector of Akola, A kola. 
168. Shri Ratanlal Goenka, Sawatram Krishi Karya Pvt., Ltd., 

Dahiharide. 
169. Dr. W. R. Korpe, Akola. 
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Amravati District. 
170. The Collector and Chairman, District Development Board, 

Amravati. · 
171. Shri G. T. Kherde, Shendurjane (Ghat). 
172. Shri B. P. Patil, Achalpur. 

Y eotmal District. 
173. The Chief Executive Officer, Janapada Sabha, Wani. 
174. The District Agricultural Officer, Yeotmal. 
17 5. Shri l\'1. B. Patil, M.L.A., Digras. 

Nagpur District. 
176. The Executive Engineer, Bor Project Division, Nagpur. 
177. The Secretary, Nag Vidarbha Chamber of Commerce, Nagpur. 
178. Shri Appaji Ramchandra Tijare, Kala ~ardi, Taluka R:amtek. 
179. The Executive Engineer, Nagpur Irrigation Division, Nagpur. 

Bhandara District. · 
180. The Collector of Bhandara. 
181. The Executive Engineer, Minor Irrigation Division, Bhandara. 
182. Shri D. D. Dhote, M.L.A., Bhandara. 
183. Shri Narayan Mohabansi, Member, Block Development Com

mittee and Vice-Chairman, Project Implementation 
Committee, Salekasa, Taluka Gondia. 

18·t Shri \:Vasudeo \Vasishat, Member, Gram Panchayat, Salekasa, 
Taluka Gondia. 

185. Shri Sureshchandra Jain, Tawepar. 
186. Shri Lahanoo Adkooji K.endar, Kolara. 
187. Shri Sahadeo Gujbhiye, ·sarpanch, Shahpur, Taluka Bhandara. 
188. Shri Nathuji Tarone, Sadak Pimpalgaon. 
189. Shri Narayanrao Hardikar, Bhandara. 
190. Shri N. R. Joshi, Vice-President, Co-operative . Central Bank, 

Bhandara. 
Chanda District. 

191. The Collector of Chanda, Chanda. 
192. The Executive Engineer, Minor Irrigation Division, Chanda. 
193. The Superintendent of Fisheries, Chanda. 
194. Shri M. N. Pawade, Warora. 
195. Shri S. P. Sawanwar, Secretary, Wainganga Bandhara Yojana 

Samiti, Savli. 
196. Shri L. G. Jani, Bramhapuri. 

IV ardha District. 
197. Shri Vyankatrao Raghoba Gode, Gode Kharangana, Taluka 

\Vardha. 
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APPENDIX D 

Itinerary of Tours. 

Itinerary of tours undertaken by the Maharashtra State Irrigation 
Commission 

Date 

11-2-61 

12-2-61 

13-2-61 

14-2-61 

17-3-61 

18-3-61 

19-3-61 

20-3-61' 

21-3-61' 

Names of places visited 

Patas, Poona district. 
Baramati, Poona district. 

Phaltan : Shriram Sahakari Sakhar Karkhana, Satara 
district. 

Padegaon, Satara district. 
Malsiras, Sholapur district. 

Nira Right Bank Canal Branch !-Distributary No. 9, 
Sholapur district. 

Akluj : Saswad Mali Sugar Factory, Sholapur district. 
Pandharpur, Sholapur district. 

Poona. 

Chanda. 

M,1l, Ghorajheri and Rajoli Tanks, Chanda district. 
Extension Training Centre and Agricultural Research 

Farm, Sindewahi Saoli, Chanda district. 

Ramtek Canal, N agpur district. 
Shri Hardikar's Farm, Bhandara aistrict. 
Bhandara. 
Manegaon Tank, Bhandara district. 

Nagpur. 
Shri S. K. Wankhede's Farm at Metpanjari, Nagpur 

district. 
Katol, Nagpur district. 
W arud, Amravati district. 

Amravati. 
Akola. 
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Date Names of places ~-isited 

30-3-61 Nanded. 
Parbhani. 

31-3-6 I Y eldari Dam of Purna Project, Parbhani district. 
Aurangabad. 

1-4-61 Bendsura Tank, Bhir district. 
Bhir. 

2-4-61 Osmanabad. 

9-5-61 Koynanagar, Satara district. 

I 0-5-61 Ratnagiri. 

11-5-61 Kolhapur. 
·weir on Bhogawati River at Rashiwade, Kolhapur dis-

trict. · 
Dam at Radhanagari, Kolhapur district. 

12-5-61 Weir on Panchaganga at Shirol, Kolhapur district •. 
Sangli. 

13-5-61 Karad, Satara district. 

16-5-61 Bhandardara Dam, Ahmednagar district. 
Sangamner, Ahmednagar district. 

17-5-61 Pravaranagar, Ahmednagar district. 
Estates of the Maharashtra and Belapur Sugar Factories, 

Ahmednagar district. 
Mula Dam, Ahmednagar district. 
Rahuri Co-operative Sugar Factory, Ahmednagar district. 

18-5-61 Irrigation Drainage Work in Kopergaon taluka, Ahmed-
nagar district. 

Brahmangaon Phalbag Co-operative Joint Farming 
Society, Ahmednagar district. 

Farm of the Taluka Development Board, Kopergaon, 
Ahmednagar district. 

Kopergaon Sahakari Sakhar Karkhana, Kolpewadi, 
Ahmednagar district. 
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Dat~ 

18-5-61 

19-5-61 

11-6-61 

17-:6-61 

18-6-61 

19-6-61 

20-6-6! 

21 .. 6-61 

Appendix D 

Names of places visited 

Godavari-Pravara Canal Sale-Purchase Union, Koper
gaon, Ahmednagar district. 

Nasik. 

Maharashtra Engineering Research Institute, N asik. 

Thana. 
Pen, Kolaba district. 

Wardha. 
Yeotmal. 

P!JS Project Site, Yeotmal district. 
Buldhana. 

Nalganga Project Site, Buldhana district. 

Jalgaon. 
Dhulia. 

Purmepada Dam on Bori River, Dhulia district. 
Girna Sahakari Sakhar Karkhana, Malegaon, Nasik dis

trict. 
Satana: Phad System of Irrigation, Nasik district. 

Places visited by the JMaharashtra State Irrigation Commission during its 
study tour in Uttar Pradesh, Punjab, Kerala and .:l!ysf)re States 

26-4-61 

30-4-61 

UTTAR PRADESH 

Jhansi. Betwa Canal area. Head-works at Paricha and 
outlet of a distributary. 

· Roorkee Engineering University. 
Irrigation Research Institute, Roorkee. 
Field section of the Irrigation Research Institute at 

Bahadrapur. 
Hard war. 
Head-works of the Upper Ganga Canal at Bhimgonda, 

Kankhal Spur in the bed of the Ganga river. 
Khands:!ri Sugar Factory near Rishikesh. 
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D.1te Names of places visited 

2-5-61 Lucknow. 

27-4-61 

28-4-61 

29-4-61 

24-5-61 

25-5-61 

26-5-61 

27-5-61 

28-;-6) 

29-5-61 

30-5-61 

Central Sugar-cane Research Institute, Lucknow. 

Ambala. 
Chandigarh. 

PuNJAB STATE 

Kotla Power House near Nangal. 

Bhakra Dam Site and Power Hsmse. 
Sirhind Canal. 
Rajasthan Canal. 
Head-Works at Harike. 
Amritsar. 

Field Research Station of the Irrigation Department near 
Amritsar. 

Chandigarh. 
Ambala. 

Mangalore. 

Malampuzha. 

KERALA STATE 

'··· 

Malampuzha Dam and Irrigated area thereunder. 

Peechi Dam and the Kerala Irrigation Research Institute. 
Litt Irrigation Scheme on the Periyar River near Alwaye. 

Periyar Barrage and the barrage at Thannirmukkom on 
the back-water between L.ochin and Alleppey. 

Thottapally cut. 
Trivandrum. 

MYSORE STATE 

Bangalore. 1 

Hebbal Tank : Experiment of desilting-cum-Reclamation. 

Krishnarajsagar Dam and irrigated area under the project. 
Mandya. 
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Date 

30-5-61 

31-5-61 

1-6-61 

2-6-61 

3-6-61 

Appendix D 

Names of places visited 

Marconahally Reservoir. 

Gayathri Reservoir and Vani Vilas Sagara in Hariyar 
Taluka of Chitradurga district. 

l\1unirabaJ: Tungabhadra Project Dam and irrigated 
command on the left and right bank canals. 

A village of rehabilitated cultivators. 

Dhadra Project site. 

Bangalore: National Dairy Research Institute and the 
Lalbag Gardens-Department of Horticulture. 
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APPENDIX E 

List of witnesses examined by the Commission 

Date 

6-10-61 

7-10-61 

13-10-61 

Name 

AT AURANGABAD 

(1) Shri R. G. Salvi, Cpmmissioner, Aurangabad 
Division. 

(2) Dr. M. N. Desai, Collector of Aurangabad. 
(3) Shri D. K. Datey, Superintending Engineer, 

Marathwada Project, CirCle II, Aurangabad. 
( 4) Shri S. R. Chop de, Superintending Agricultural 

Officer, Aurangabad. 
(5) Shri D. K. Dhekne, Deputy Director of Agricul

ture (Engineering), Aurangabad. 
(6) Shri Ramchandra Patil, Chairman, Central Co

operative Bank, Aurangabad. 
(7) Shri Sakharam Patil, Panchayat Mandai, Auranga

bad. 
(8) Rani Tara .Raje, M.L.A., Osmanabad. 

'·· 
(9) Shri Shamrao, S. Kadam, Nanded. 

(10) Shri Mukundrao Pedgaonkar, Parbhani. 
(11) Shri V. D. Deshpande, M.L.A., Nanded. 
(12) Shri Venkatrao Deshmukh Tarodkar, Nanded. 
(13) Shri Yeshwantrao R. Bawikar, Osmanabad. 
(14) Shri Shankarrao Kale, District Farmers' Union, 

Aurangabad. 

AT BoMBAY 

(15) Shri D. S. Borkar, Superintending Engineer, Bombay 
Circle. 

(16) Dr. M. V. Hate, Managing Director, Maharashtra 
State Co-operative Land Mortgage Bank. ' 

(17) Dr. C. D. Datey, Managing Director, Maharashtra 
State Co-operative Bank. 

() 8) Shri M. R. Anand Rao, Joint Registrar of Co
operative Societies, Bombay Division. 

(19) Shri B. R. R. Iyengar, Superintending Engineer 
(Hydro). 
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Date 

13-10-61 

14-10-61 

22-10-61 

23-10-61 

Appendix E 

Name 

(20) Shri S. V. Natu, Superintending Engineer, Designs 
Circle. 

(21) Shri D. H. Jadhav, Karjat, Kolaba district. 

(22) Shri Hari Singh, Superintending Engineer, Deccan 
Irrigation Circle III. 

(23) Shri M. S. Somvanshi, 1\lohadi, Nasik district. 
(24) Shri H. P. Sanap, Nasik. 
(25) Shri Naval Ananda Patil, Dhulia. 
(26) Shri D. S. Potnis, Nasik. 
(27) Shri N. M. Sonavne, M.L.A., Satana, Nasik. 
(28) Shri Vasantrao S. Ratnaparakhi, Amalner, Jalgaon 

district. 
(29) Shri N. G. Zodge, Bramhangaon, Nasik district. 

AT PooNA 

(30) Dr. M. B. Ghatge, Director of Agriculture. 
(31) Shri V. K. Paranjpe, Superintending Engineer, 

Western Public Health Circle. 
(32) Shri A. G. Maydeo, retired Chief Engineer. 
(33) Shri V. M. Shinde, Satara district. 
(34) Shri S. N. Jachak, Maharashtra Rajya Sahakari 

Sakhar Karkhana Sangh, Ltd., Poona. 
(35) Shri S. A. Ghatge, Maharashtra Rajya Sahakari 

Sakhar Karkhana Sangh, Ltd., Poona. 
(36) Shri D. S. Wagh, M.L.A., Nasik. 
(37) Shri N. G. Apte, Poona. 
(38) Shri K. Y. Ranasing, Nimsakhar, Poona district. 

(39) Shri L. N. Bongirwar, Registrar of Co-operative 
Societies. 

(40) Shri M.G. Wagh, Anti-Corruption Bureau (formerly 
Executive Engineer, Irrigation Projects Division), 
Poona. 

(41) Shri G. B. Kanagalekar, Executive Engineer, 
Khadakwasla Division II. 

( 42) Shri R. S. Panse, Poona-5. 
(43) Shri Rajabhau Uncle, Baramati, Poona district. 
( 44) Shri Tulsidas J adhav, Vice-Chairman, District 

Development Council, Sholapur. 
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Date Name 

23-10-61 (45) Shri P.M. Govitrikar, Saswad Mali Sugar Factory. 
(46) Shri Abasahcb Nimbalkar, Vice-Chairman, District 

Development Board, Ahmednagar. 
(47) Shri R. L. Phansalkar, retired Executive Engineer. 

24-10-61 (48) Dr. K. G. Joshi, Superintending Agricultural 
Officer, Poona. 

(49) Shri H. G. Patwardhan, Miraj. 
(50) Shri N. M. Watwe, Miraj. ·. 
(51) Shri M. V. Divekar, Bhogawati Sugar Factory. 
(52) Shri B. M. Hazarnis, Kolhapur Sugar Works. 

25-10-61 (53) Shri Abasaheb Deshpande, Poona. 
(54) Shri R. P. Bildikar, Godavari Sugar Mills. 
(55) Shri R. S. Neurgaonkar, Changdeo Sugar Co. 
(56) Shri Chandrabhan R. Dakhale, Shrirampur, 

Ahmednagar district. 
(57) Shri Ramrao Chavan, Secretary, District Develop

ment Board, Ahmednagar. 
(58) Shri Vithal~ap E. Vikhe Patil, Pravara Sahakari 

Sakhar Karkhana. 
(59) Shri Baburao Kadu, Rahta Sahakari Sakhar 

Karkhana. 
(60) Shri P. K. Bhapkar, M.L.A., Ahmednagar district. 
(61) Shri Appasaheb Dhanvate, Puntambe, Ahmednagar 

district. 
( 62) Shri V asantrao Patil, Shetkari Sahakari Sakhar 

Karkhana, Sangli. 
(63) Shri N. N. Bankar Patil, Padhcgaon, Ahmednagar 

district. 
(64) Shri D. R. Thorat, Ashok Co-operative Sugar 

Factory, Ahmednagar district. 
(65) Shri S. D. Kale, Kolpewadi, Ahmednagar district. 
(66) Shri K. B. Rohmare, Kopergaon, Ahmednagar 

district. 
(67) Shri B. M. Pandhare, Kopergaon, Ahmednagar 

district. 
(68) Shri U. B. Kulkarni, Kopergaon, Ahmednagar 

district. 
(69) Shri D. S. Rohmare, Pohegaon, Ahmednagar d~str~ct. 
(70) Shri C. F. Awhad, Kopergaon, Ahmednagar dxstnct. 
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Date 

25-10-61 

2-11-61 

3-11-61 

4-11-61 

Appendix E 

Name 

(71) Shri P. B. Kadu, Pravara Co-operative Sugar 
Factory. 

AT NAGPUR 

(72) Dr. A. U. Shaikh, Commissioner, Nagpur Dh:ision. 
(73) Shri M. C. Sarwate, Superintending Engineer, 

Akola Irrigation Circle. 
(74) Shri V. H. Kelkar, Superintending Engineer, Nagpur 

Irrigation Circle. 
(75) Dr. R. L. Nagpal, Superintending Agricultural 

Officer, Nagpur. 
(76) Shri N. S. Kulkarni, Joint Registrar of Co-operative 

Societies, Nagpur. 
(77) Shri J. Innocent, Collector of Bhandara. 

(78) Shri P. A. Thakar, Executive Engineer, Irrigation 
Projects Investigation Circle. 

(79) Shri G. R. Kulkarni, Executive Engineer, Public 
Health 'Yorks Division. 

(80) Shri D. A. Paranjape, Executive Engineer, Water 
Resources Division, Nagpur. 

(81) Shri A. G. Kale, Executive Engineer, Minor Irriga
tion Division, Chanda. 

(82) Shri S. D. Gedam, M.L.A., Honorary Secretary, 
Divisional Development Council. 

(83) Shri V. R. Gode, Wardha. 
(84) Shri Ramrao Balbudhe, 1\LL.C., Nagpur. 
(85) Shri Sevakaramjisingh Thakur, Indora, Nagpur 

district. 
(86) Dr. M. G. Sawarkar, Amravati district. 
(87) Shri G. T. Kherde, Amravati district. 
(88) Shri Madangopal Agarwal, Deputy Minister for 

Public Health. 
(89) Shri Q. A. Ahmed, Collector of Chanda. 
(90) Shri G. K. Bhide, Executive Engineer, 1\Ialguzari 

Tanks. 
(91) Shri P. B. Bhadre, Executive. Enginee~, Minor 

Irrigation Division, Bhandara. 
(92) Shri P. V. Pendharkar, Deputy Engineer, Ramtek 

Sub-Division. 
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I>ate ~arne 

4-11-61 (93) Shri Narayanrao Hardikar, Bhandara. 
(94) Shri M. N. Pawade, Warora, Chanda district. 
(95) Shri D. A. Naik, Nagpur. 
(96) Shri N. G. Deshpande, Nagpur. 
(97) Shri L. V. Deshpande, Nagpur. 

AT POONA 

7-12-61 (98) Shri N. V. Khursale, Superintending Engineer, 
Deccan Irrigation Circle I.. 

(99) Shri V. W. Gothoskar, Superintending Engineer, 
Irrigation and Power Department. 

(100) Shri S. G. Hiremath, Superintending Engineer, 
(Mechanical). 

AT BOMBAY 

9-12-61 ( 10 I) Shri B. S. A pte, Superintending Engineer, Water 
Resources Investigation Circle. 

(I 02) Shri E. C. Saldanha, Superintending Engineer, 
Central Designs Organisation (1). 
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Statistical Tables 

TABLE No.1 

MEAN MONTHLY TEMPERATURES IN MAHARASHTRA ,BY DISTRICTS 

[Figures in degrees centigrade] 

1960 1961 
Serial Name of district Name of station 
No. Oct. Nov. Dec. Jan. Feb. March April l\Iay June July Aug. Sept. 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) (I I) (12) (13) (14) (15) 

Re~ion I 

Thana •• Dahanu N.A.· 26·3 24·9 n·l 21-4 25-4 27·7 29·7 29-4 27·3 27·4 27·1 

2 Kolaba Ali bag •. 27·2 26·3 24-8 23-8 22·5 25-6 27·3 28·9 28·0 26·6 27·1 .27·1 

3 Ratnagiri Ratnagiri •• 27·1 27·5 26·1 25·9 24·5 27·2 28·7 28·8 26·6 26·2 26·7 26·7 

Re~ion II 

4 Nasik .. Nasik •• 24-6 22·5 21-4 20·7 19·9 26·3 28·5 28·8 26·1 N. A. N. A. N. A. 

5 Ahmednagar Ahmednagar .. 25·2 22-7 22·1 22·0 22·3 28·4 31·2 30·1 27·1 24·8 27-6 25·1 

6 Poona , , Poona .. 25·1 23·1 22·3 22·1 21·7 27-6 29·9 29·1 26·9 24-4 24·8 24·5 tt:.. 
7 Satara , , Mahabaleshwar .. 19-6 19·8 19·9 19-6 19·7 24·9 25·7. 23-9 19·1 17·9 17·9 IN, :g: 

"" ~ 
8 Sangli •• Miraj •. 25·5 23-7 22·8 22·9 22·9 28·3 30·3 28·3 26·1 24·1 24-9 24-9 ~ 

~· 
9 Kolhapur Kolhapur .. •. 25·2 24·1 22-9 22·7 23-3 28·4 30·3 28·1 25·3 23-3 23-9 23-9 ~ 



Region III 
~ 

"':"< 10 Jalgaon Jalgaon N.A. 2H 23·0 22-7 22·1 29-6 33·5 34-9 31·4 27-7 27·6 26·7 ~ 
0 "' :::1 

00 
II Aurangabad Aurangabad .• 25·5 23-9 22·9 23·1 23·1 29·5 32-3 31·5 28·0 25·3 25-4 ~ 

l 25·2 ~· 
w 12 Bhir Bhir •• 25·3 N.A. N.A. N.A. N.A. N.A. 32·1 N.A. N.A. 26·4 26·3 N.A. ~ 

13 Sholapur Sholapur .. 26·7 24·5 23·5 23·7 24-7 30·3 32-4 30·7 27-6 25·9 26·4 26·6 

Region IV 

14 Buldhana Buldhana •• 24-6 22·8 22-4 22·1 21·6 28·7 31·2 31·3 N.A. N.A. N.A. N.A. 

15 Parbhani Parbhani •• 25·3 22·5 21·7 22-3 22·8 29·5 32·1 32·5 29·1 26·5 26·4 26·0 

16 Arnravati Arnravati .. .. 26·2 23·8 23·1 2H 23·1 30·0 33·1 34·3 29·9 26·1 26·3 N.A • 

17 Akola .. Akola •• 25-6 p·o:: 22·6 23·2 22-3 29·5 33·1 34·8 31·3 27·3 27·3 N.A. 

18 Yeotmal Yeotmal .. 25-4 22·5 22·6 23·5 N.A. 30·5 32·9 33-7 27·1 23-5 23-6 22·8 

19 Nanded .. Nanded • • 26·9 24·5 23-9 N.A. N.A. N.A. N.A. N.A . 28·2 25-9 25-4 26·3 

20 Bhandara Gondia • . 25·7 21·6 21·4 21·6 21·2 N.A. N.A . 35·1 35-7 27·1 26·9 N.A. 

21 Chanda Chanda .• 26·0 21·8 21·5 23·1 23-3 30·2 33·8 35-3 30·9 27-2 27·3 26·6 

Note.-N. A. means not available. 

Source.-Durcau of Economics and Statistics, Government of 1\:Iaharashtra. 



Serial 
No. 

(1) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

·Name of 
district 

(2) 

Thana 

Kolaba 

Ratnagiri , • 

Dhulia 

Ja!gaon .. 
Nasik 

Ahmednagar 

Poona 

Sho!apur , . 

Sa tara 

Sangli 

Kolhapur 

Aurangabad 

Parbhani , • 

TABLE No.2 

NORMAL MONTHLY RAINFALL IN MAHARASHTRA, BY DISTRICTS 

. January Fehru- March April May June July 
ary 

(3) (4) (5) ( 6) (7) (8) (9) 

0·13 0·06 0·04 0·03 0·57 17·50 33-56 

0·07 0·05 0·03 0·13 0·70 24·56 45-43 

0·09 0·03 0·04 0·27 1·37 31-04 42·70 

0·20 0·08 0·07 0·07 0·35 4·87 7·95 

0·29 0·13 0·15 0·10 0·47 5·26 7-90 

0·13 0·06 0·07 0·16 0·82 6·90 13·20 

0·19 0·09 0·13 0·31 0·76 4·55 3·78 

0·08 0·06 0·09 0·41 0·92 6·21 10·99 

0·16 0·11 0·17 0·46 0·85 3-85 3·12 

0·11 0·07 0·16 0·75 1·24 7-40 16·72 

0·09 0·05 0·20 1·09 1·50 3·52 4·85 

0·05 0·05 0·23 1·18 1·30 13·18 24·76 

0·20 0·14 0·11 0·21 0·87 6·70 6·05 

0·24 0·26 0·22 0·48 0·70 6·81 8·62 

[Figures in inches] 

August Septem- Octo- Novem- Decem- Annual 
her her her her 

(10) (11) (12) (13) (14) (15) 

20·55 11·85 3·18 0·44 0·08 87·99 

29·76 15·90 4·29 0·70 0·08 121·70 

24·78 1H3 4·77 J.l2 0·15 119·79 

5·01 4·76 1·31 0·59 0·20 25-47 

5-69 5·79 1·42 0·74 0·21 28·15 

9·38 7-43 2·51 0·84 0·18 41-68 

Z.S2 6·23 2·36 1·14 0·28 22-64 

7·12 6·32 3-05 1-09 0·22 36·54 

3·28 6·79 2·95 1-30 0·35 23-39 

11·35 7-48 3-65 1·31 0·26 50· 50 

3·51 4-62 3-63 1·19 0·22 24·47 

15·72 8·00 5-04 1-41 0·20 71·12 

4·56 6·23 1·27 0·89 0·24 27·47 

7·08 6·49 1·54 0·83 0·25 33-54 

~ 
""& 
"" ;: 
e. 
~· 

~ 



15 Nan Jed 0·22 0·53 0·30 0·43 0·73 6·60 9·10 7·01 7·00 1·40 0·75 0·24 34-42 ~ 
16 Bhir 0·20 0·26 0·20 0·33 0·90 5·44 7·10 4·94 6·45 1·73 0·90 0·20 28·65 ~ 

'"" ~ 
li Osman a bad 0·24 0·22 0·24 0·61 1·16 5·78 5·80 5·18 7-47 1·79 0·91 0·27 29-67 ~ 

~· 

18 Bu!dhana 0·35 0·31 0·25 0·28 0·46 5·98 8·30 5·75 5·99 1·92 0·89 0·38 30·86 ':tj 

19 Akola 0·37 0·37 0·32 0·30 0·44 5·97 9·47 6·64 5·94 1·72 0·87 0·40 32·81 

20 Amravati,. 0·42 0·44 0·32 0·26 0·51 6·32 10·36 7-61 6·27 1-82 0·77 0·35 35-45 

21 Yeotmal 0·34 0·47 0·47 0·40 0·58 6·31 11·29 8·46 7-01 1·89 0·88 0·28 38·85 

22 Wardha 0·41 0·46 0·40 0·45 0·60 7·05 12·70 8·94 7·24 2·16 0·65 0·35 41-41 

23 Nagpur 0·35 0·77 0·54 0·58 0·61 7·79 13·58 11·22 7·46 2·15 0·64 0·33 46·02 

24 Bhandara 0·32 0·97 0·52 0·58 o:42 8·59 19·44 15-61 8·32 2·12 0·51 0·27 57-67 

25 Chanda .. 0·36 0·83 0·56 0·65 0·51 8·61 18·35 14-42 8·72 2·36 0·66 0·24 56·27 

Note.-Figures for the Marathwada districts are based on the records of the former Hyderabad State. 

Source.-Memoirs of the India Meteorological, Department Vol. XXVII, Part V; averages bas_d on records up to 1940. 



TABLE No.3 N 

""" 
AVERAGE NUMBER OF RAINY DAYS DURING EACH MONTH RECORDED AT RAIN GAUGE STATIONS 

00 

IN EACH ISOHYETIC REGION IN MAHARASHTRA 

Average number of rainy days during 
Serial Description of Range of 
No. isohyetic region average annual Jan. Feb. March April May June July Aug. Sep. Oct. Nov. Dec. Total 

rainfall 
in incl'tes 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) 

High rainfall zone Above 75" .. 0·2 0·1 0·1 0·4 '~ 18·1 27·3 25-8 16·6 5-5 1·3 0·2 96·9 

2 Moderately high rain-
fall zone in the west, 

50" to 75" •. 0·1 0·1 0·3 0·9 1·4 12·3 22·9 19·7 10·9 H 1·4 0·3 74·7 

3 Assured rainfall zone 25" to 50" •. 0·2 0·2 0·3 1·0 
in the west. 

1·6 8·1 16·7 13-7 8·6 4·0 1·3 0·4 56·1 

4 Low rainfall zone 25" to 30" .. 0·5 0·4 0·4 0·5 1·1 7·2 11·0 8·9 8·0 2-6 1·5 0·5 42·6 

5 Low rainfall zone 20" to 25" .. 0·3 0·2 0·3 09 1·6 6·6 8·2 6·4 7·7 3-8 1·5 0·5 • 38·0 

6 Low rainfall zone Below 20" .. 0·3 0·2 0·3 0·8 1·6 6·0 6·3 4·8 7·1 3·8 1·6 0·4 33·2 

7 Assured rainfall zone 30" to 50" .. 0·7 0·8 0·8 0·9 
in the east, 

1·2 8·5 13·2 10·8 8·6 2·6 1·1 0·7 49·9 

8 ·Moderately high rain- 50" to 75" .. 0·6 1·4 1·2 1·4 1·2 9·1 17-4 15-5 10·4 3·0 0·9 0·5 62·6 
fall zone in the east, 

~ 
Source.-Memoirs of the India Meteorological Department, Vol. XXVII Part V· monthly and annual normals of rainfall and of 

,. 
;::s 

rainy days based on records up to 1940. ' ' ~ 
":j 



TABLE No.4 

PATTERN OF LAND UTILISATION IN MAHARASHTRA, BY REGIONS 

(Average for the period 1956-57 to 1958-59) 

[Figures in hundred acres] 

Barren Land put 
and to non- Culturable 

Land under 
Permanent miscellane• 

pastures ous tree Serial 
No. Name of region 

Geographi· 
cal area 

by village 
papers 

Forest unculturable agricultural waste and other crops and 
land use grazing groves not 

lands included in 
the area sown 

(I) (2) (3) ( 4)·:: (5) (6) (7) (8) (9) 

1 Konkan .. 73,11,4 13,41,4 13,94,0 72,8 7,44,5 1,75,6 1,84.9 
(100) (19) (19) (I) (10) (2) (3) 

2 Western 2,92,08,3 45,50,6 24,39,4 2,69,2 . 5,26,6 10,39,9 40,6 
Maharashtra (100) (16) (8) (I) (2) (4) (-) 

:3 Marathwada 1,63,22,5 6,95,7 2,23,5 4,35,6 2,20,3 6,61,7 56,8 
(100) (5) ( 1) (3) (I) (4) (-) 

4 Vidarbha 2,36,41,7 68,15,7 6,25,2 9,77,6 . 6,85,1 17,95,9 2,20,5 
(100) (28) (3) (4) (3) (8) (I) 

Total-State 7,64,83,9 1,34,03,4 46,82,1 17,55,2 21,76,5V 36,73,1 5,02,8 
(100) (17) (6) (2) (3) (5\ (I) N 

~ 
..0 



TABLE No. 4-concld. N 

"' 0 

Other Net Area sown Gross Net Gros~ 

Serial NamB of region Current fallow sown more than cropped irrigated irrigated 
No. fallows land area once area area area 

(I) (2) (I 0) (II) . ( 12) (13) (14) (15) (16) 

I Konkan 3,24,0 9,03,8 21,70,4 71,6 22,42,0 46,6 48,9 
(4) (12) (30) (I) (31) (2) (2) 

2 \Vestern Maharashtra 6,58,0 9,77,3 1,87,06,7 10,95,0 1,98,01,7 13,14,7 15,95,0 
(2) (3) (64) (4) (68) (7) (8) 

3 Marathwada 14,32,7 8,21,0 I, 17,75,2 4,16,3 1,21,91,5 3,15,0 3,75,7 
(9) (5) (72) (3) (75) (3) (3) 

4 Vidarbha .. 2,80,3 7,44,6 1,14,96,8 S,OI,O 1,19,97,8 6,44,7 6,47.2 
(I) (3) (49) (2) (SI) (6) (5) ----

Total-State 26,95,0 34,46, 7 4,41,49,1 20,83,9 4,62,33,0 23,21,0 26,66,8 
(4) (5) (57) (3) (60) (5) . (6) _., 

No:es.-(1) Figures in brackets in columns (4) to (14) indicate percent:1ges to column (3). 
(2) Figures in braekets in columns (IS) and (16) indicate percentages to columns (12) and (14), respectively. 
(3) Dash denotes negligible percentage. 

Source.-Statistician, Agriculture Department, Maharashtra State. 



Serial 
No. 

(I) 

I 

2 

3 

4 

:Warne of district 

(2) 

Thana 

Greater Bombay 

Kolaba 

Ratnagiri 

Total-Konkan .. 

TABLE No.5 

AREA UNDER PRtNCIPAL CROPS IN MAHARASHTRA, BY DISTRICTS 

(Average for the period 1956-57 to 1958-59) 

Geog-
raphi- Gross 

cal area cropped 
by area 

village 
papers 

(3) (4) 

23,92,4 7,87,2 
(33) 

88,1 22,3 
(25) 

16,96,4 5,42,5 
(32) 

31,34,5 8,90,0 
(28) 

73,11,4 22,42,0 
(31) 

Rice,: .\Vheat Jowar Bajri 

(5) .-(6) (7) (8) .. 

3,84,3 I 1,3 
(49) (-) (-) (-) 

7,3 (-) (-) (-) 
(33) (-) (-) (-) 

3,27,0 (-) (-) (-) 
(60) (-) (-) (-) 

3,17,1 
(36) (-) (-) (-) 

10,35,7 I 1,3 
(46) (-) (-) (-) 

[Figures in hundred acres] 

Gram Sugar- Cotton Ground- Other 
cane nut crops 

(9) (10) (II) ( 12) (13) 

2,7 2 3,98,6 
(-) (-) (-) (-) (51) 

(-:-) (-) (-) (-) 15,0 
(-) (-) (-) (-) (67) 

1,2 I (-) (-) 2,14,2 
(-) (-) (-) (-) (40) 

2 2 5,72,5 
(-) (-) (-) (-) (64) 

3,9 5 2 12,00,3 
(-) (-) (-) (-) (54) N 

Vl 



TABLE No. 5-cont. N 
Vl 
N 

Geog-
rap hi- Gross 

Serial Name of district cal area cropped Rice Wheat Jowar Bajri Gram Sugar- Cotton Ground- Other 
No. by area cane nut crops 

village 

(I) (2) 
papers 

(3) (4) (5) (6) (7) (8) (9) (10) (II) (12) (13) 

5 Dhulia .. 39,79,9 19,52,8 84,4 1,13,7 4,50,6 3,48,9 38,1 4,3 2,18,7 3,06,9 3,87,2 
(49) (4) (6) (23) (18) (2) (-) (II) (16) (20) 

6 Jalgaon .. 28,76,3 20,98,0 13,6 78,0 3,96,7 2,07,0 14,4 2,8 5,56,6 3,34,6 4,94,3 
(73) (I) (4) (19) (10) (I) (-) (27) (16) (22) 

7 Nasik .. 38,45,8 24,14,0 88,7 2,40,2 1,78,6 8,78,5 77,6 22.2 22,1 1,94, I 7,12,0 
(63) (4) (10) (7) (36) (3) (I) (I) (8) (30) 

8 Ahmednagar .. 42,05,2 32,56,3 22,2 1,26,7 13,69,6 7,67,5 74,6 70,2 99,1 97,2 6,29,2 
(77) (I) (4) (42) (24) (2) (2) (3) (3) (19) 

9 Poona .. 38,44,7 26,35,8 1,21,1 56,3 9,73,0 5,02,7 71,4 24,5 12,1 50,8 8,23,9 
(68) (5) (2) (37) (19) (3) (I) (-) (2) (31) 

10 Sholapur .. .. 37,05,5 29,73,1 21,1 58,1 18,36,2 2,33,2 63,4 21,1 36,2 2,13,1 1,90,7 
(80) (I) (2) (62) (8) (2) (I) (I) (7) (16) 

II Sa tara .. 26,08,2 18,18,7 58,0 33,5 4,93,7 4,03,1 43,1 15,5 4,3 1,45,8 6,21,7 
(70) (3) (2) (27) (22) (2) (I) (-) (8) (35) 

12 Sangli .. 21,28,4 16,36,2 27,4 33,5 6,16,4 3,46,7 41,9 11,5 21,1 1,93,3 3,44,4 
(77) (2) (2) (37) (21) (3) (I) (I) (12) (21) 

13 Kolhapur •• .. 20,14,3 10,16,8 2,2~2 5,3 1,40,2 7,8 9,2 58,3 10,5 1,15,8 4,49,5 ~ 
(50) ( 2) (-) (14) (I) (I) (6) (I) (II) (44) l 

Total-Western .. 2,92,08,3 1,98,01,7 6,56,7 7,45,3 64,55,0 36,95,4 4,33,7 2,30,4 9,80,7 16,51,6 49,52,9 ~ Maharashtra. (68) (3) (4) (32) (19) (2) {I) (5) (9) (25) 
~ 



14 Aumngabad .. 40,20,8 32,40,3 12,4 2,07,3 8,77,1 4,28,3 1,06,4 14,8 5,30,7 1,92,5 8,70,8 ~ 
(80) (-) (6) (27) (13) (3) (-) ( 16) (6) (2\1) ~ ':!:' 

30,90,6 23,20,4 27,7 1,26,8 9,01,5 "' 0 15 Parbhani . . .. 8,2 93,1 3,8 5, 12,7 1,09,3 5,37.3 ::: 
\0 ~ 

i (75) (I) (5) (39) (-) (4) (-) (22) (5) (24) ~-... 
16 Nanded 29,84,9 19,87, I 48,8 66,1 7,65,8 3,0 71,8 4,4 5,10,4 ~ ~ .. 55,3 4,61,5 

(67) (2) (3) (39) (-) (4) (-) (26) (3) (23) 

17 Bhir .. 27,60,0 20,40,2 19,4 1,08,5 7,31,4 2,47,4 87,1 3,7 1,78, I 1,75,8 4,88,8 
(74) (I) (5) (35) (12) (4) (-) (9) (8) (26) 

18 Osmanabad .. 34,66,2 26,03,5 71,2 1,35,1 9,40,3 54,3 1,34,3 10,6 1,53,8 2,90.2 8,13.7 
(75) (3) (5) (36) - (2) (5) (-) (6) (II) (32) 

--- --
Total-Marathwada .. 1,63,22,5 1,21,91,5 1,79,5 p,43,8 42,16,1 7,41,2 4,92,7 37,3 18,85,7 8,23,1 31,72,1 

(75) (I) "r (5) (35) (6) (4) (-) ( 16) (7) (26) 

--- .. 
19 Buldhana .. 24,14,6 17,09,3 5,9 99,1 5,69,5 14,3 21,5 2,1 6,33,9 91.9 2,71,1 

(71) (-) (6) (34) (I) (I) (-) (37) (5) (16) 

20 Akola .. 26,09,4 19,04,5 17,5 I ,21,8 5,90,3 14,6 29,8 .. 4 7,85,3 1,08,0 2,36,8 
(73) (I) (6) (31) (I) "(2) (-) (41) (6) (12) 

21 Amravati .. .. 30,13,9 16,69,2 12,8 91,2 4,59,9 13,7 19,8 2 8,09,9 47,3 2,14,4 
(55) (I) (5) (27) (I) (I) (-) (49) (3) (13) 

22 Ycotmal .. .. 33,40,7 18,18.6 22,7 44,0 6,69,1 2,50 21,3 5 6,94,0 72,7 2,69,3 
(54) (I) (2) (37) (I) (I) (-) (38) (4) (16) 

23 Wardha 15,53,7 10,04,5 4,2 1,01,8 3,28,8 1,4 8,6 I 3,75,4 4,1 1,80,1 
(65) (-) (10) (33) (-) (I) (-) (38) (-) (18) 

24 Nagpur .. 24,43,1 13,21,9 48,5 1,84,6 5,57,5 8 23,9 I 1,64,8 14,0 3,27,7 
(54) (4) (14) (42) (-) (2) (-) (iJ) . (l) (24) t-,). 

""" \j.)-



TARLE No. 5-cot~cld. tv. 
Vl 
~ 

Gcug• 
rap hi- Gross 

Serial Name of district cal area cropped Rice Wheat Jowar Bajri Gram Sugar- Cotton Ground- Other 
No. by area cane nut crops 

village 
papers 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) (II) (12) (13) 

25 Dhandara 22,83,1 12,15,5 6,22,7 75,8 97,7 30,2 2,2 1,6 3,85,3 
(53) (52) (6) (8) (-) (2) (-) (-) (-) (32) 

26 Chanda 59,83,2 13,54,3 4,53,6 82,1 3,77,0 2 25,3 I, I 37,9 5 3,76,6 
(23) (34) (6) (28) (-) (2) (-) (3) (-) (27) 

-----
Total-Vidarbha 2,36,41,7 1,19,97,8 IJ,87,9 8,00,4 36,49,8 70,0 1,80,4 6,7 35,01,2 3,40.1 22,61,3 

(51) (10) (7) (30) (I) (2) (-) (29) (3) (18) 
------

Total-State 7,64,83,9 4,62,33,0 30,59,8 21,89,6 1,43,22,2 45,06,6 IJ,I0,7 2,74,9 63,67,6 28,15,0 1,15,86,6 
(60) (7) (5) (31) (I 0) (2) (I) (13) (6) (25) 

Notes.-(i) Figures in brackets in columns ( 5) to (13) show percentages to column ( 4) and those in brackets in column ( 4) show per-
centage to column (3). 

(ii) Dash denotes negligible area or percentage. 

Source.-Statistician, Agriculture Department, Maharashtra State. 



TABLE No.6 ~ 
PERCENTAGE SHARES OF STATES IN THE TOTAL AREA UNDER PRINCIPAL CROPS I~ INDIA 

"''i). 

"" ::I 

(Average for the period 1951-52 to 1956-57) ~ 
~· 

l:tj 

Serial Name of State Rice Wheat Jowar Bajri Total Total Ground- Cotton Tobacco Sugar-
No. Cereals Pulses nut cane 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (I G) (II) ( 12) 

I 'Vest Bengal .. ,. i 14·12 0·56 0·01 5·36 3·26 4·33 1·25 
2 Bihar .. 15·90 5·59 0·02 0·04 8·23 9-67 0·06 3·79 7·93 
3 Andhra Pradesh 8·12 0·19 14·80 5-82 8·60 6·43 23-01 6·24 37·56 3-82 
4 Madhya Pradesh 12·35 21·56 --::11·66. 1·70 12-25 15·78 5'13 11·59 1-62 2'10 
5 Madras I 6·57 4·28 5·19 5-07 1·98 13·51 5·14 4·98 2-41 

6 Orissa •• 12·49 0·04 0·04 0·04 • 4·78 2·09 0·46 0·14 1·19 1·34 
'1 Uttar Pradesh 11·87 33-04 5·50 10·01 15·50 20·01 2·28 0·87 5-30 59·46 
8 Assam (Ex. NEFA) 5·55 0·02 Z.04 0·31 0·20 2·38 1-46 
9 Maharashtra 3·74 6·96 32·69 16·41 11·66 11·44 19·52 34·40 7·90 4·99 

to 1\1ysore 2·70 2·52 14-68 4·37 6·41 5:64. 15·92 12·94 11·47 2·60 
II Kerala .. 2·38 0·02 0·89 . 0·13 0·24 0·10 0·23 
12 Gujarat,. 1·56 3-63 8·98 18·04 5·85 2·66 18·17 19·77 16·88 0·71 
13 Punjab,. 0·85 15·92 1·68 9·70 4-78 9·99 1·00 5·85 0·65 10·01 
14 Jammu and Kashmir 0·60 0·94 0·13 0·59 0·02 
15 Rajasthan 0·22 7·66 5·56 28·37 7·19 . 10·35 O·i6 2·58 1-62 1·31 
16 Other Territories 0·98 1·37 0·08 O·Hl 0·80 0·24 0·12 0·33 0·33 

Total-India 100·00 100·00 100·00 100·00 100·00 100·00 100·00 100·00 100·00 100·00 

Note.-Dash denotes negligible percentage. N 
Source--Bureau of Economics and Statistics, Government of Mahara3htra. \Jl 

\Jl 



Serial 
No. 

._(1) 

2 

3 

4 

5 

TABLE No.7 

DISTRIBUTION OF IRRIGATED AREA BY PRINCIPAL CROPS IN MAHARASIITRA, BY DISTRICTS 

(Avera~e for the period 1956-57 to 1958-59) 

[Figures in hundred acres] 

Name of district Geographical Gross sown Gross irrigated Rice Wheat Jowar 
area by village area ·area 

papers 

(2) (3) (4) (5) (6) (7) (8) 

Thana 23,92,4 7,87,2 11,6 3 
(33) ( 1·5) (2-6) (-) (-) 

Greater Bombay 88,1 22,3 1,0 
(25) (4·5) (-) (-) (-) 

Kolaba 16,96,4 5,42,5 4,9 2 
(32) (0·9) (4·1) (-) (.....:) 

Ratnagiri .• 31,34,5 8,90,0 31,4 10,9 
(28) (3-5) (34·8) (-) (-) 

Tota1-Konkan 73,11,4 22,42,0 48,9 11,4 
(31) (2·2) (23·5) (-) (-) 

----- ---
Dhulia 39,79,9 19,52,8 94,4 4,3 35,2 1,3 

(49) (4-8) (4·5) (37· 3) ( 1·3) 

~ 
~ 

"' ::t ::.. 
~-

~ 



6 Jalgaon .. 28,76,3 20,98,0 93,0 7,8 31,7 t:.. 
(73) (4-4) (8·4) (34·1) :<-> :g 

7 Nasik 38,45,8 24,14,0 1,48,6 9,2 40,3 4 ~ .. 
~ (63) (6·1) (6·3) (27-2) (-) 

8 Ahmednagar 42,05,2 32,56,3 3,28,5 3,8 33,9 1,22,0 
"!lj 

(77) ( 10·1) ( 1·1) (10·3) (37·1) 

9 Sholapur .• 37,05,5 29,73,1 3,00,4 6,3 33,4 1,38,8 
(80) (10·1) (2·1) (I 1·1) ( 46·2) 

10 Sa tara 26,08,2 18,18,7 2,16,8 22,5 26,6 92,7 
(70) (I I ·9) (10·4) (12-3) (42·7) 

II Sangli 21,28,4 16,36,2 1,00,4 5,1 17,1 19,3 
(77) (6· I) (5· I) (17·0) (19·2) 

12 Kolhapur 20,14,3 I 0, ie-,8 78,0 5,7 4,0 
(50) (7-7) (7·3) (5· I) (-) 

13 Poona 38,44,7 26,35,8 2,34,9 7,1 21,1 79,0 
(68) (8·9) (3-0) (9·0) (33-6) 

Total-Western Maharashtra .. 2,92,08,3 1,98,01,7 15,95,0 71,8' 2,43,3 4,S3,5 
(68) (8·1) 0 (4·5) (15·2) (28·4) 

14 Aurangabad 40,20,8 32,40,3 1,26,9 1,3 27,6 39,7 
(80) (3-9) (1·0) (21·7) (31·3) 

·.15 Parbhani .. 30,90,6 23,20,4 38,8 3,4· 10,0 6,2 
(75) . (1·7) (8·8) (25·7) (I 5-9) 

16 Nanded .. 29,84,9 19,87,1 19,1 4,4 1,3 
(67) (0·9) '(23-0) (6·8) (-) N 

V1o 
'l 



TABLE No. 7~ontd. N 
V> 
QO 

Serilll Name of district Geographical Gross sown Gross Rice Wheat ]owar 
No. area by village area irrigated area 

papers 

(I) (2) (3) (4) (5) (6) (7) {8) 

17 Bhir 27,60,0 20,40,2 91,2 3,) 16,4 40,0 
(74) (4·5) (3-8) (17·9) (43·8) 

18 Osmanabad 34,,6,2 26,03,5 99,7 2,5 22,0 37,2 
(75) (3-8) (2·5) (22·0) (37·2) 

Totai-Marathwada 1,63,22,5 1,21,91,5 3,75,7 15,1 77,3 1,23,1 
(75) (3·1) (4-0) (20·5) (32·8) 

19 Buldhana a4,14,6 17,09,3 19,8 I 7,5 1,2 
(71) (I ·I) (0·5) (37-8) (6·1) 

29 Akola .. 26,09,4 19,Q4,5 6,5 3 
(73) (0·3) (-) (4·6) (-) 

21 Amravati .• 30,13,9 16,69,2 15,1 8 
(55) (0·9) (-) (5·3) (-) 

~ 
22 YeC.Jtmal 33,40,7 18,18,6 6,1 2 4 ~ 

(54) (0·3) (3-3) (6·5) (-) ~ 
23 Wardha 15,53,7 10,04,5 I 1,0 I 9 ~ 

(65) (1·1) (0·9) (8·2) (-) h;j 



24 Nagpur .. 24,43, I 13,21,9 62,2 26,2 4,6 :... . (54) (4·7) (42·1) (7-4) (-) ~ 
25 Bhandara 22,83,1 12,15,5 3,06,9 2,94,4 3 ~ 

(53) (25·.2) (95·9) (-) (-) ~ 
~· 

26 Chanda .. 59,83,2 13,54,3 2,19,6 2, 11,9 2 bt:l. 
(23) (16·2) (96·4) (-) (-) 

Total-Vidarbha .. 2,36,41,7 1,19,97,8 6,47,2 5,i2,9 I,SO 1,2 
(51) (5·3) (8.2·3) (z.J) (0·2) 

Total-State .. 7,64,83,9 4,62,33,0 26,66,8 6,31,2 3,35,6 5,77,8 
(6Q) (6) (24) (13) (22) 



TABLE No. 7-contd. N-
0'-
0. 

Serial Name of district Bajri Gram Tur Sugarcane Cotton Groundnut Other 
No. crops 

(I) (2) (9) (10) (II) (12) (13) (14) (15) 

Thana I 2 11,0 
(-) (0·9) (-) (1·7) (-) (-) (94·8) 

2 Greater Bombay 1,0 
(-) (-) (-) (-) (-) (-) ( 100·0) 

3 Kolaba .. 4,7 
(-) (-) (-) (-) (-) (-) (95·9) 

4 Ratnagid .• 3 20,2 
(-) (-) (-) (0·9) (-) (-) (64·3) . 

--- ---- ----
Total-Konkan I 5 36,9 

(-) (-) (-) (1·0) (-) (-) (75·5) . 

--- ---
5 Dhulia 2,2 4,1 4 46,9 ~ 

(-) (2-4) (-) (4·3) (0·5) (-) ( 49·7) ~ 
;a 

6 Jalgaon .. 4,6 2,8 1,2 44.9 ::.. 
~· 

(-) (4-9) (-) (3-0) (1·3) (-) (48·3) ~ 



7 

':' 
0 8 

\Q 

i 
<* 9 ...,, 

10 

II 

12 

13 

14 

15 

16 

17 

~asik 

Ahme1nngar 

Sholapur .. 

Sa tara 

Sangli 

Kolhapur 

Poona 

Total-Western Maharashtra .. 

Aurangabad 

Parbhani .. 

Nanded 

Bhir 

(-) 

17,3 
(5·3) 

10,3 
(3-4) 

16,5 
(7-6) 

2,1 
(2·1) 

(-) 

23,1 
(9·8) 

69,3 
(4·3) 

1,0 
(0·7) 

(-) 

(-) 

4,2 
(4-6) 

12,4 
(8·5) 

13.9 
(4-4) 

4,6 
(1·5) 

17,0 
(7·8) 

5,8 
(5·8) 

4 
(-) 

17,9 -
(N>) • •• 

78,8 
(4-9) 

I 1,3 
(8·9) 

(-) 

(-) 

4,9 
(5-4) 

(-) 

(-) 

1.4 
(0·5) 

9 
(0·4) 

(-) 

(-) 

4,7 
(Z.O) 

7,0 
(0·4) 

2 
(-) 

(-) 

2 
(1·0) 

(-) 

22,1 
(14·8) 

69,9 
(21·3) 

21,1 
(7-0) 

I 5,5 
(7·2) 

11,3 
( 11-4) 

58,3 
(74·7) 

24,5 
(I 0·4) 

2,29,6 
(14-4) 

14,8 
(I 1-6) 

3,8 
(9·8) 

4,4 
(23·0) 

3.7 
(4-0) 

1,7 
( 1·1) 

10,2 
(3·1) 

12,9 
(4·3) 

4,2 
(1·9) 

3,5 
(3-6) 

.(-) 

7,5 
(3·2) 

41,6 
(2-6) 

1,7 
(1·3) 

l-i 

(-) 

7 
(0·8) 

3,1 
(2·1) 

8,4 
(2·5) 

7,4 
(2·5) 

1,4 
(0·8) 

2 
(-) 

(-) 

4,8 
(2·2) 

25,3 
(1·6) 

2 
(-) 

(-) 

(-) 

8 
(0·9) 

59,4 
(40·0) 

49,1 
(14·9) 

64,2 
(21-4) 

19,5 
(8·9) 

36,0 
(35·8) 

9,6 
(12·9) 

45,2 
(19·2) 

3,74,8 
(23-7) 

29,1 
(23-5) 

15,3 
(39·8) 

8,8 
(46·2) 

17.0 
(18·8) 

!:1::. 
~ 
~ 
~ 
~· 

~ 

N 
a-



Serial Name of district 
No. 

(I) (2) 

18 Osmanabad 

Total-Marathwada 

19 Duldhana 

20 Akola 

21 Amravati .. 

22 Ycotmal .. 

21 Wardha .. 

24 Nagpur .. 

Bajri 

(9) 

(-) 

5,2 
(1·4) 

(-) 

(-) 

(-) 

(-) 

(-) 

(-) 

TABLE No. 7-concld. · 

Gram 

(10) 

3,5 
(3·5) 

19,7 
(5·2) 

4 
(Z.O) 

(-) 

2 
( 1·3) 

(-) 

(-) 

1,9 
(3·1) 

Tur 

(II) 

(-) 

4 
(0·1) 

(-) 

(-) 

(-) 

(-) 

(-) 

(-) 

Sugarcane 

(12) 

10,6 
(10·6) 

37,3 
(9·9) 

2,1 
(I 0·6) 

4 
(6·1) 

2 
(1·3) 

5 
(8·2) 

I 
(0·9) 

I 
(-) 

Cotton 

(13) 

5 
(0·5) 

3,0 
(0·8) 

5 
(2·5) 

(-) 

2 
(1·3) 

I 
(1·6) 

4 
(3-6) 

7 
( 1·1) 

Groundnut 

(14) 

2 
(0·2) 

1,2 
(0·3) 

(-) 

(-} 

(-) 

(-) 

(-) 

(-) 

Other 
crops 

( 15) 

23,2 
(23·5) 

93,4 
(25·0) 

8,0 
(40t5) 

5,8 
(89·3) 

13.7 
(90·8) 

4,9 
(80·4) 

9,5 
(86·4) 

28,7 
(46·3) 

~ 
N 

i 
"' ;::: 

~ 
lot' 
l"'!j 



2S llhandara 2.2 10,0 b.. 
(-) (-) (-) (O·i) (-) (-) (3-4) ~ 

26 Chanda 1,0 6,5 ~ .. 
~ (-) (-) (-) (0·4) (-) (-) (3'2) 
~ -----

Total-Vidarbha 2,5 6,6 1,9 87,1 
(-) (0·4) (-) (1•0) (0·3) (-) (I H) 

----
Total-STATE .. 74.S 1,01,1 7,4 2,74,0 46,5 26,5 5,92.2 

(3) (4) (4) (10) (2) (I) (21) 

Note.-(i) Figures in brackets in cots. ( 6) to ( 15) show percentage to column (5). 
Figures in brackets in col. (5) show percentage to 'toolumn ( 4). 
Figures in brackets in col. ( 4) show percentage to column (3). 

(ii) Dash indicates negligible area or percentage. 

Sourcc.-Statisticiun, Agriculture Department, lVlaharashtra State. 



TABLE No.8 N 
a-

DISTRIBUTION OF IRRIGATED AREA BY CROPS IN THE STATES IN INDIA """' 
(Average for the period 1956-57 to 1958-59) 

[Figures in thousand acres] 

Serial Name of State Rice Wheat Bajri Jowar Total Gram Tur Total 
No. cereals pulses 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Andhra Pradesh 67,55 9 1,74 99 75,49 2 5 57 
(79•9) (0•1) (2'1) (1'2) (89•3) (-) (-) (0'7) 

2 Assam 13,50 13,52 5 
(97'4) (-) (-) (-) (97"5) (-) (-) (0'4) 

3 Bihar 38,91 2,51 42,70 30 1,82 
(82'4) . (5'3) (-) (-) (90'4) (0•6) (-) (3'9) 

4 Maharashtra .. 6,31 3,36 74 5,78 N.A. 1,01 7 N,A. 
(23'6) (12'6) (2'8) (22'0) (N. A.) (3'8) (0'3) (N. A.) 

5 Jammu and Kashmir 4,68 88 2 6,79 2 18 
(59 3) (11'2) (0'3) (-) (86'1) (0'3) (-) (2'3) 

6 Kerala 8,14 2 8,23 32 
(67"9) (-) (-) (0'2) (68•6) (-) (-) (2'7) 

7 Madhya Pradesh 12,09 4,24 17,48 79 87 
(54'6) (19•2) (-) (-) (79'0) (3'6) (-) (3'9) 

~ 
8 Madras 51,90 I 1,78 4,11 62,93 2 20 ~ (70 9) (-) (2'4) (5'6) (86'0) (-) (-) (0'3) ~ 

;:t 

9 Mysore 13,19 25 4 60 15,39 3 2 16 ~ 
(66'3) ( 1"3) (0'2) (3•0) (77•3) (O· I) (0'1) (0'8) ~ 



10 Gujarat 1,47 4,82 73 72 N.A. 15 2 N.A. ~ (9'6) (31"6) (4'8) (4'7) (N. A.) (1'0) (0'1) (N. A.) 
""::> 

24,25 9 I "' II Orissa •. 24,62 I 4 116 :::t 
(86·0) (0·3) (-) (-) (87·3) (-) (0·1) (3·0) ::.. 

~· 

12 Punjab •• 5,94 24,94 2.62 1,90 42,32 12,45 13,42 ~ 
(6·4) (26·9) (Z.S) (2·0) (45·7) (IN) (-) (14·5) 

13 Rajasthan 22 13,87 60 54 26,85 3,94 4,14 
(0·5) (33·2) (1·4) (1·3) (64·3) (9-4) (-) (9·9) 

14 Uttar Pradesh 10,85 41,80 12 28 76,76 9,17 4 22,91 
(8·3) (32·1) (0·1) (0·2) (59·0) (7-0) (-) ( 17-6) 

15 West Bengal 28,73 54 29,51 1,02 
(89·0) (1·7) (-) (-) (91·5) (-) (-) (3-2) -

Total-INDIA 2,89,78 98.:H 8,39 14,80 4,70,52 27,92 26 48,26 
(44·5) (15·1) (1·3) (2·3) (72-2) (4·3) (-) (7-4) 



TABLE No. 8-concld. N· 
o-
o-

Chillies and Total Total 
Serial Name of State Sugarcane condiments food Groundnut Cotton irrigaud 
i'Jo. and spices crops area 

(I) . (2) (II) (12) (13) (14) (15) (16) 

Andhra Pradesh , • 1,76 1,60 80,70 1,30 5 84,51 
(2·1) (1·9) (95·5) (1·5) (-) (100·0) 

2 As~ am 13,58 13,86 
(-) (-) (98·0) (-) (-) (IOD-0) 

3 Bihar 88 2 47,03 41,25 
(1·9) (-) (99·5) . (-) (-) (100·0) 

4 1\Iaharashtra .. 2,74 24,42 26 47 26,67 
(10·0) (-) (91-0) (1·0) (1·9) (100·0) 

5 Jammu and Kashmir .. 2 3 7,34 I 7,89 
(0·3) (0·4) (93·30) (-) (0·1) (I_DO·O) 

6 Kcrala II 10,69 11,99 
(0·9) (-) (89·2) (-) (-) (100·0) 

7 Madhya Pradesh 1,05 98 21,61 9 22,)} 
(4·7) (4·4) (97·8) (-) (0·4) (100·0) 

8 Madras 1,30 95 67,43 1,78 2,51 73,20 
(1·8) (1·3) (92-2) (2-4) (H) (100·0) 

:i 9 Mysore 1,34 18,23 20 19,91 
t6·7) (-) (91·6) (-) (1-0) (IOD-0) a 

)() Gujarat 35 10.45 16 1,59 15,26 
~ .. l(' 

(2-3) (-) (68·5) (1·0) (10·4) (10(}-0) ~· 



II Orissa 59 27,33 6 28,20 ~ 
(2·1) (-) (96·9) (-) (0·2) (I 00·0) ~ 

"' 12 Punjab 3,66 68 61,38 14 14,01 92,68 ;:;: 
~ (3-9) (o-7) (66·2) (0·2) (15·1) ( 1 00·0) ~· 

ll Rajasthan 67 1,64 33,82 2 3,59 41,73 ~ 
(H) (3-9) (81·0) (-) (8·6) (100·0) 

14 Uttar Pradesh 18,86 53 1,23,17 1,42 1,30,13 
(14·5) (0·4) (94·7) (-) (H) ( 100·0) 

15 ''~lest Bengal 28 31,99 32,27 
(0·9) (-) (99·1) (-) (-) (100·0) 

Total-INDIA 33,72 6,51 5,83,00 3,67 24,00 6,51,66 
(5·2) (1·0) (89·5) (0·6) (3·7) (I 00·0) 

... 
/ 

Notfs.- (i) Figures in brackets indicate percentages to the total irrigated area. 

(ii) Dash denotes negligible area or percentage. 
(iii) Figures for Maharashtra are taken from the Stutistician, Agriculture D•·partmcnt, Maharashtra State. 

(iv) N. A. means not available . 

.So111ce.-Bureau of Economics and Statistics, Goyemment of 1\'Iaharashtra. 



268 Appendix F 

TABLE No.9 

AREA IRRIGATED AS PERCENTAGE OF NET SQJ.VN AREA IN THE STATES 
IN INDIA 

(Avera~e for the years 1956-57 to 1958-59) 

[Figures in thousand acres] 

Serial Net Net Percentage 
No. Name of State irrigated sown of column 

area area (3) to ( 4) 

(l) (2) (3) (4) (5) 

Jammu and Kashmir 7,40 16,23 45-47 

2 Punjab 74,04 1,82,22 40·63 

3 Madras 55,26 1,42,53 38·77 

4 Assam (excl. NEFA) 13,86 t51,18 27·08 

5 Uttar Pradesh 1,19,20 4,18.55 28·48 

6 Andhra Pradesh 69,59 2,75,43 25·26 

7 West Bengal 31,78 1,28,71 24-69 

8 Bihar 47,25 1,89.42 24·94 

9 Kerala 8,53 45,52 18·74 

IQ Orissa 24,14 •1,38,54 17-42 

II Rajasthan 35,44 3,05,71 11·59 

12 Mysore 18,76 2,50,41 7-49 

11 Gujarat 13,90 2,29,84 6·05 

14 Madhya Pradesh 21,86 3,82,68 5·71 

15 Maharashtra 23,21 4,41,49 5·25 

Total-INDIA 5,67,49 32,14,69 17·65 

tRelates to 1953-54. 

•Relates to 1954-55. 

Note.-Figures are provisional. 

Sourcs.-Bureau of Economics and Statistics, Government of Mahara~tra., 



TABLE No. 10 ~ 
"':"' DISTRIBUTION OF NET IRRIGATED AREA BY SOURCES IN"l\IAHARASHTRA, BY DISTRICTS ~ 
0 ~ \D 

(Average for the period 1956-57 to 1958-59) ~ \0 

I [Figures in hundred acres] 
~ ~ 

Gross Gross Net Govern- Private Other 
Serial Name of district sown irrigated irrigated ment canals Tank~ Wells SQUrCet 
No. area area area canals -. 

(ij (2) (3) (4) (5) (6) (7) <~.> (9) (10) 

Thana 7.8?.2 11,6 10,6 
<0. 

3 9,1 1,Q 
(l·S) (91~ ( :-) (3~ (88) (9), 

2 Greater Bombay 22,3 1,0 9 9 
(4·~ {90). (-::) (~l, <~) (~QO~ (-) .. .. 

3 Kolaba 5,42,5 4,9 4,8 2 3,6 1.0 
(0·9) (98)_ (4), <-~ (--::--) (75) (21), 

4 Ratnagiri 8,90,0 31,4 30,3 6 I 1,5 1,5 11,9 4,8 
(3·5) (96) (2) (38) (5) (39) (16) 

Total-Konkan 22,42,0 48,9 46,6 8 11,5 1,8 25,7 6,8 
(2·2) (95~ (2~ . .<24) (4) (55); (15) 

5 Dhulia 19,52,8 94,4 85,8 29,6 2,4 8 53,0 
(4·8) (91) (34) (3) (I) (62) (-) 

6 Jalgaon 20,98,0 93,0 75,4 6,1 1 68,5 1 
(4-4) (81) (8) (-) (-) (91) (I_) 

7 Nasik 24,14,0 1,48,6 97,5 40,1 1,7 1 55,2 2 
(6·1) (66) (41), (2) (-) (;7) (~) 

8 Ahmednagar 32,56,3 3,28,5 2,84,8 1,08,3 3,9 7 1,71,4 ·5 
. (IO·l) (87) .. (39) (I) (-) (60) . (-) » 

$ 



TABLE No. 10-ccmcld. ~ 

""" (!:) 

Gross Gross Net Govern- Private Other 
Seria.l Name of district sown irrigated irrigated ment canals Tanks Wells SO\.II"C98 

No. area are11 area canals 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

9 Poona 26,35,8 2,34.9 2,00,6 1,01,1 6,3 2,7."' 88,4 2, i 
(8·9) . (85) (51) (3) (I) (44) (I) 

IQ Sholapur 29,73,1 3,00,4 2,47,4 . 59,7 2 3.4 1,84,1 
(10·1) . (82) (24) (-) (I) (7~) (-) 

II Sa tara 18,18,7 2,16,8 1,63,6 52,1 35,9 1,5 72,0 1,5 
( 11·9) (75) (32) (22) (-) (46) (-) 

12 Sangli 16,36,2 1,00,4 83,4 3,5 2;7 74,0 3,2 
(6·1) (83) (4) ·_(3) (-) (89) . (4) 

13 kolhapur 10,16,8 711,0 76,2 3.8 I i,3 26.8 44.2 
(N) (98) (5) (--::-) (2) (35) ~58) ---

Total-Western Maharashtra 1,98,01,7 15,95,0 13,14.7 4,05,1 53,2 10,6 7,93,4 52.4 
(8·1) . (82) (31) . (4) (-) (61) (4) 

--
14 Aurangabad 32,40,3 1,26,9 95,0 95,0 

(3-9) (75) (___;_) (-) (-) (I 00) (-) .. 

15 Parbhani 23,20,4 38,8 38,4 I 38,3 
(1·7) (99) (-) (-) (-) ( 100) (-) 

~ 16 Nanded 19,87, I 19,1 15,9 2,0 13,9 ~ 
(0·9) (83) (-) (-) ( 13) (87) (-) ~ 

17 Dhir 
f:.. 

20,40,2 91.2 75,5 7,3 66,4 1.8• ~· 
( 4·5) (83) (-) (-) (10) (88) (2) ~ 



18 Osmnnahad •• 26,03,) 99,7 90,2 5,4 4 81,8 2.6 .: (3-l:l) (90) (6) (-) (-) (91) (3) --- ~ 
Total-1\larathwada 1,21,91,5 3,75,7 3, 15,0 5,4 9,8 2,95,4 "' 4.4 ;:s 

(3·1) (84) (2) (-) (3) (94) (I) ~ --- :.t' 
19 BulJhana 17,09,3 19,8 19,4 2 19,0 2 ""::! 

(1·1) (98) (-) (-) (I) (98) (I) 

20 Akola 19,04,5 6,5 6,4 I 6,3 
. (0·3) (98) (-) (-) (I) (99) (-) 

21 Amravati 16,69,2 15,1 15,1 I 14,8 2 
(0·9) (IOQ) (I) (-) (-) (98) (I) 

22 Ycotmal 18,18,6 6,1 5,7 2 5,4 I 
(@·3) (93) (3) (-) (-) (95) (2) 

2} Wardha 10,04,5 11.0 10,8 10,7 I 
(H) (98) (-) (-) (-) (99) (I) 

24 Nagpur 13,21,9 6·2,2 62,2 10,4 14,5 33,3 4,0 
(4'7) (100) (17) (-) (23) (53) .(7) 

·25 Ehandara 12, rs;s 3,06,9 3,06,2 50,9 2,43,3 6,4 ),6 
(25·2) (100) ( 17) (-) (79) (2) (2) 

~ 
26 Chanda 13,54,3 2,19,6 2,18,9 37,6 .. (_.:_) 

1,71,2 3,5 6,6 
(16·2) (100) (17) (78) (2) (3) 

· Total---:Vidarbha 1,19,97,8 ,,47,2 6,44,7 99,2 4,29,3 99,4 16,8 
(5·3) (100) (15) {-) (67) (15) (3) 

Total-State 4,62,33,0 26,66,8 23,21,0 5,10,5 64,7 4,51,5 12,13,9 80,4 
(5·8) (87) (22) (3) (19) (52) . (4) 

Notes.-(i) Figures in brackets in colum:tS (6) to (10) are percenta~s of column (5). Figu.res iri brackets in column (.4) are per-
centages of column (3). Figures in brackets in column (5 are percenta~es of column ( 4). 

(ii) •Figures are provisional. . . · 
(iii) Dash deRotes negligible area or percentage. 

N 
Sourct.-The Statistician, Agriculture Department, 1\fabaraahtra State. N -



TABLE No. u N 

- tj 
DISTRIBUTION OF IRRIGATED AREA BY SOURCES IN THE STATES IN INDIA 

(Avera!le for the period 1956~57 to 1958~59) 

[Figures in thou~and acresl 

~ 

Canals 
Total Serial Name of State r- ' .. 

_.,A.' - Tanks Wells Other 
.No. Govern• Private Total sources 

ment 

(1) (2) (3) (4j (5) (6) (7) (8) (9) 

,. 
i1.os 69,59 Andhra Pradesh .• 30,73 32 28,69 7,55 2,30 

(44·2) (0·5) (44·7) {41·2) (10·9) (3-2) (100·0) 

2 A&iam 1-68 '6,31 .7,9~ 6 N.A. 5,81 13,86 
(12·1) (45-S) (57-6) {0·4) (N.A.} (42·0) (100·0) 

3 Bihar 10,50 4,79 15,29 7,58 6,38 18,00 47,25 
(22'2) (10·1) (32-3) (16·0) (13-6) (38·1) (I 00·0) 

4 Gujarat .. 1,31 N.A. 1,31 61 11,70 28 13,90 
(9-4) (N.A.) (9-4) (4-4) (84·2) (2-0) (I 00·0) 

5 Jammu and Kashmir .. 1,42 5,63 7,05 3 7 25 7,40 
(19·2) (76·2) (95-4) (D-4) (0·9) (3-3) ( 1 00·0) 

.6 Kerala 3,60 72 4,32 78 31 3,12 8,53 
(42-2) (8·4) (50·6) (9·2) (3-6) (36·6) ( 100·0) 

~ 7 Madhya Pradc::sh 9,65 7 9,72 3.~4 7,36 94 21,86 ~ 
(44·1) (0·3) (44-4) ( 17-6) (33-7) (4·3) (100·0) ~ 

:8 Madras 91 '55,26 
~ .. 20.29 2 20,31 21,01 13,03 ~· 

(36·7) (0·0) (36·7) (38·0) (23-6) (1·7) ( 100·0) ~ 



9 M.aharasbtra .. 5,10 65 5,75 452 12 14 80 23,21 :::t:.. 
(2l·O) (l·d) (24·8) (19~5) (52.2) (3·5) (100·0) ~ 

"" 10 .1\lysore 4,25 12 4,37 8,32 3,13 2,94 18,76 :::s 
(22-7) (0·6) (23-3) ( 44-4) (16·7) (15-6) (100·0) ~ <-( 

n Orissa 4,87 69 5,56 12.23 94 5,41 24,14 b:j 

(20·2) (2-9) (23·1) (50·7) (3-8) (22-4) (I 00·0) 

12 Punjab . ,. . . ~ . 48,31 1,53 49,84 IS 23,68 37 74,04 
(65·3) (2·0) (67·3) (0·2) (32-0) (0·5) (100·0) 

13 Rajasthan .. 7,62 N.A. 7,62 5,97 21,36 49 35,44 
(21·5) (N.A.) (21·5) (16·8) (60·3) (1·4) (100·0) 

14 Utthr Pradesh '\4,98 26 45,24 10,22 $6,98 6,76 1,19,20 
(37-71 (0·2)- (37-9) {8·6) (47·8) (5·7) ( 100·0) 

'r 

15 West Bengal 7,93 9,35 .17,28 9,36 39 4,75 31,78 
(25-0) (29-4) (54-4) (29·5) (1·2) (14-9) (100·0) 

Total-India 2,02,58 31,93 2,34,51 1,13,40 1,65,43 54,15 5,67,49 
(35·7) (5-6) (41·3) (20·0) (29·2) (9·5) ( 100·0) 

Notes.-(i) Figures in brackets indicat~ p~rcentages to column (9). 
(ii) N. A, means figures are not separately available. 

(iii) Figures for Maharashtra are taken from the Statis.tician, Agriculture Department, Maharashtra State. 

Source.-Bureau of Economics and Statistics, Government of Mahara~htra. 



274 Appendix F 

TABLE 

PERCENTAGE OF IRRIGATED AREA TO SOWN AREA UNDER 

Serial Name of district 
No. 

(I) (2) 

1 Thana 
2 Kolaba 
3 Ratnagiri 

Konkan 
4 Dhulia 
5 Jalgaon 
6 Nasik 
7 Ahmednagar 
8 Sholapur 
9 Satara 

10 Sangli 

II Kolhapur 
12 Poona .. 

\Vestern Maharasbtra .. , 
13 Aurangabad •. ' 
14 Parbhani 
15 Nanded .. 
16 Bhir 
17 Osmanabad ··t 

Marathwada 
18 Buldhana 
19 Akola 
20 Amravati 
21 Yeotmal 
22 Wardha · 
2} Nagpur 
24 Bhandara 
25 Chanda 

Vidarbha 

Total_:ST ATE 

(Avera~e for the period 

Rice Wheat Jowar 

(3) (4) (5) 

0·1 

H 

1·1 
5·1 30·9 0·3 

57·3 4% 
10·4 16·8 0·2 
17·1 26·8 8·9 
29·9 57·5 7·6 
38·8 79·4 18·8 
18·6 51·0 3·1 
2·6 75·5 
5·9 37·5 8·1 

10·9 32·6 7·0 
10·5 13·3 4·5 
12·3 7·9 0·7 
9·0 2·0 

18·0 15·1 5·5 
3·5 16·3 3·9 

8·4 12·0 2·9 
1·7 7·6 0·2 

0·8 
0·9 0·9 
2·4 0·9 

54·0 2·5 
.46·9 
46·7 

44-8 1·9 

20·6 15·3 40 

Note.-Dash denoteii 
Sorirce.-Statistician, As-riculture 



A.ppendi.1C P 215 
No. 12 

EACH PRI:r\CIPAL CROP IN MAHARASH:-r'RA, gy DISTRICTS 

1956-57 to 1958-59) 

Gross 
Bajri Gram Sugarcane Cotton Groundnut Other crops irrigated area 

as percentage 
of gross sown 

(6) {7) (8) (9) (10) (II) 
area 
(12) 

3-7 100·0 2-8 1-5 
2·2 0·9 

100·0 H H 
2·6 100·0 3·1 2·2 
5·8 95-3 0·2 12·1 4·8 

31·9 100·0 0·2 9·1 H 
16·0 100·0 7-1 1·6 8·3 6·1 

2·2 18·6 99-6 10·3 8·6 7·8 10·1 
4-4 7·2 100·0 35-6 3-5 13·1 10· f 
4·1 39-4 100·0 97·7 1·0 3·1 11·9 
0·6 -1M 98·3 16·6 .0·1 10·4 6·1 

43 100·0 2·1 7-7 
4-6 25·1 100·0 62·0 9·4 H 8·9 

1·9 18·2 99-6 4·2 1·5 7·6 8·1 
0·2 10·6 100·0 0·3 0·1 3·3 3-9 

100·0 2·8 1·7 
100·0 1·9 0·9 

1·7 5-6 100·0 0·4 0·4 3·5 4·5 
2·6 100·0 0·3 2·9 3·8 

0·7 4·0 100·0 0·1 0·1 2·9 3·1 
1·9 100·0 2·9 1-1 

100·0 2·4 0·3 
1·0 100·0 6·5 0·9 

100·0 1·8 0·3 
100·0 5-3 1-1 

7·9 100·0 0·4 8·7 4-7 
100·0 2·6 25·2 
90·9 1·7 16·2 

1·4 98·5 3·8 5·3 

1-6 9·1 99·7 Q.7 0·9 5·1 5·8 

negligible percentage. 
Department, 1\faharashtra State. 



TABLENo.13 ~: 
PERCENTAGE OF IRRIGATED AREA TO SOWN AREA UNDER EACH PRINClfAL CROP IN TH.E STATES IN INDIA 

0' 
. ; • • ' . •• ~ • . • .- 'V • • 

(Average for the period 1956-57 to 19&8-59) 

Serial Name of State Rice Wheat 
No. 

Jowar Bajri Gram Cotton Sugarcane Grounclnut 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Andhra Pradesh 95 17 2 II 98 3 
2 Assam •• 31 
3 Bihar .. 31 17 2 22 
4 ]anunu and Kashmir N.A. 26 5 12 :N.A. 67 
5 Kerala •• 43 33 52 
6 Maharashtra .. 21 15 4 2 9 1 130 1 
7 Gujarat •• 12 42 2 2 4 3 N.J\. 
8 Madhya Pradesh 12 6 2 94 
9 Madras ... 92 25 23 13 21 99. 10 

10 Mysore 59 3 1 I I N.A. . 
11 Orissa 26 64 6 2 26 100 
12 Punjab •. 75 48 2S. ll 20 9) 73 9 
13 Rajasthan II 47 i I u 62 94 
14 Uttar Pradesh II 43 I 14 79 64 
15 West Bengal 27 42 47 

Total-INDIA 36 31 ~ 3 12 12 68 l 

Notes.-(i) Dash denotes negligible percentage. ~ (ii) N. A. means not available. 
Source.-(i) Statistical Abstracts of India 1956-57 to 1958-59. ! (ii) Bureau of Economics and Statistics, Government of Gujarat. ~· (iii) Bureau of Economics and Statistics, Government of Maharuhtra. ~· 
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TABLE No. 14 

NET SOWN AREA AND AREA IRRIGATED BY SOURCES IN MAHARAsHTRA 
BY TALUKAS 

(Avera~e for the period from 1956-57 to 1958-59) 

Serial 
Ko. 

(I) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

Name of taluka 

(2) 

Dassein 

Bhivandi 

Dahanu 

Jawhar 

Kalyan 

l\Iokhada •• 

Murbad 

Palghar 

Shahapur •• 

Umbergaon 

Wada 

Thana 

Total-Thana •• 

J-1099-37 

Net sown 
area 

(3) 

40,6 

63,4 

90,8 

65,1 

60,2 .... 

41,2 

74,6 

98,4 

76,5 

95,9 

32,3 

31,2 

.. 7,70,2 

[Figures in hundred acres] 

Area Area Area 
Net irrigated irrigated irrigated 

irrigated by by by other 
area canals wells sources 

(4) (5) (6) (7) 

4,5 4,1 4 
(11·1) 

{-) 

2,1 2,0 
(2·3) 

(-) 

6 6 
(1·0) 

(-) 

(-) 

1,9 1,9 
(1·9) 

(-) 

1,0 9 
(1-0) 

(-) 

5 4 
(1·6) 

10,6 9,3 1,3 
(1·4) 
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TABLE No. 14-cont. 

Area Area Area 
Serial Name of taluka Net sown N~t irrigated irrigated irrigated 
No. area irrigated by by by other 

area canals wells sources 

(I) (2) (3) (4) (5) (6) (7) 

Borivli 10,9 3 3 
(2·7) 

2 Andheri 10,4 6 6 
(5·8) 

Total-Greater Bombay 21,3 9 9 
(4-2) 

Ali bag 63,2 1,7 1,7 
(2·7) 

2 Karjat 31,5 
(-) 

3 Khalaput •• 45,0 3 3 
(0·7) 

4 Mahad 46,8 
(-) 

5 Mangaon 58,8 
(-) 

6 Mhasala 23,3 
(-) 

7 Murud 17,1 7 6 
(4·1) 

8 Pan vel 55,4 1,6 J,l 4 
(2·9) 

9 Pen 42,5 2 2 
(0·5) 

10 Poladpur 18,9 
(-) 

II Roha 43,4 I 
(0·2) 

12 Shrivardhan 24,1 
(-) 

13 Sudhagad •• 22,8 
(-) 

14 Uran 21,5 2 2 
(0·9) 

Total-Kolaba 5,14,3 4,8 
(0·9) 

2 3,6 1,0 
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TABLE No. 14--cont. 

Area Area Area 
Serial Name of taluka Net sown Net irrigated irrigated irrigated 
No. area irrigated by by by other 

area canals wells sources 

(I) (2) (3) (4) (5) (6) (7). 

Chiplun 1,11,7 2 
(0·2) 

;c Dapoli 93,0 2,! ·. 4 9 8 
(2·3) 

3 Devgad 33,5 2,0 1,0 1,0 
(6·0) 

4 Guhagar 33,8 9 
(2-7) 

3 3 3 

5 Kankavali •. 47,6 5 4 
(H) 

6 Khed 54,6 
(-) 

7 Kudal 53,0 2,1 i,2 9 
(4·0) 

& Lanja 61,0 'l 3 ... 
(0·5) 

9 Malvan 46,5 3,3 
(i·l) 

9 i,4 1,0 

10 Mandangad 28,9 2 2 
(0·8) 

" Rajapur 78,4 1,2 5 7 
(1·5) 

12 Ratnagiri 69,2 1,2 1i 4 
(1·7) 

13 Sangameshwar 65,3 9 3 6 
(1-4J 

14 Sawantwadi 58,9 9,4 9,1 •3 
(15·9) 

15 Vengurla 29,2 6,0 
(20·5) 

2 5,1 7 

Total-Ratnagiri 8,£4,6 30,3 12,1 .. II ,9· 6,3 
(3·5) 
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TABLE No. 14-cont. 

Area Area Area 
Serial Name of taluka Net sown Net irrigated irrigated irrigattd 
No. area irrigated by by by other 

area canals wells sources 

(I) (2) (3) (4) (5) (6) (7) 

Akkalkuwa 69,6 1 
(0·1) 

2 Akrani 46,3 
(-) 

3 Dhulia 2,85,8 18,0 10,7 6,7 6 
(6·3) 

4 Nandurbar 2,34,1 23,0 4,7 18,1 2 
(9·8) 

5 Nawapur .. 1,70,4 9 5 4 
(0·5) 

6 Sakri •. 2,86,1 14,7 
(5·1) 

10,1 4,6 

7 Shah ada 1,90,0 13,4 4,3 9,1 
(7·1) 

8 Shirpur 1,29,3 8 8 
(0·6) 

9 Sindkheda •• 2,33,1 12, I 1,7 10,4 
(5·2) 

10 Taloda 85,0 2,8 2,8 
(3-3) 

---
Total-Dhulia •• 17,29,7 85,8 

(5·0) 
32.0 53,0 8 

Amalner .. 1,71,2 1,2 8,4 
(5·7) 

2 Bhadgaon •• 86,3 3,8 2,2 1,6 
(4-4) 

3 Bhusawal •• 1,50,7 4,3 2 4,0 
(2·8) 

4 Chalisgaon •• 2,10,9 7,6 1,2 6,3 
(3-6) 

5 Chopda 1,50,3 1,4 1,3 
(0·9) 

6 Edlabad - ..• 89,5 1,6 1,6 
(1·8) 
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TABLE No. 14-cont. 

Area Area Area 
Serial Name of taluka Net sown Net irrigated irrigated irrigated 
No. area irrigated by by by other 

area canals wells sources 

(I) (2) (3) (4) (5) (6) (7) 

7 Erandol 1,89,3 6,0 
(3-2) 

5,9 

8 Jalgaon 1,42,7 3,1 3,0 
(2·2) 

9 Jamner 2,42,9 4,3 
(1·8) 

4,3 

10 Pachora .. 1,60,3 5,0 8 4,1 
(3·1) 

II Parola 1,30,3 7,9 5 7,3 
(6·1) 

12 Raver 1,30,9 12,1 12,1 
(9·2) 

13 Yaval · 1,28,3 8,6 8,6 
(6·7) 

Total-J algaon 19,83:6 15,4 
(3-8) 

6,1 68,5 8 

Baglan 2,17,8 9,9 6,5 . 3,4 
(4·5) 

2 Chandor 1,72,4 8,7 1,9 6,8 
(5·0) 

3 Dindori 2,03,8 7,6 3,8 3,8 
(3·7) 

4 lgatpuri 1,29,9 4 4 
(0·3) 

5 Kalwan 1,50,0 5,6 2,4 3,2 
(3-7) 

6 Malegaon •• 2,97,0 16,0 10,1 5,8 
(5·4) 

1 Nandgaon 1,51,5 3,1 3,0 
(2·0) 

8 Nasik 1,71,6 8,2 2,7 5,5 
(4-8) 

9 Niphad 2,15,0 18,0 8,5 9,5 
(8·4) 
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TABLE No. 14-cont. 

• Area Area Area 
Serial Name of taluka Net sewn Net irrigated irrigat£d irrigated 
No. area irrigated by by by other 

area canals wells sources 

(I) (2) (3) (4) (5) (6) (7) 

10 Peint 68,8 
(-) 

II · Sinnar 2,39,5 12,1 4,6 7,5 
(5·0) 

12 Surgana 80,3 
(-) 

13 Yeola 2,01,8 7,9 1,5 6,3 
(3-9) 

Total-Nasik .. .. 22,99,4 97,5 42,0 55,2 3 
(4·2) 

Ahmednagar 2,72,7 29,4 2,6 26,7 
(I 0·8) 

2 Akola 2,08,7 1,6 8 8 
(0·8) 

3 }amkhed 1,79,0 I 1,7 11,7 
(6·5) .. Karjat 2,55,9 17,7 
(6·9) 

4 16,2 I, I 

5 Kopergaon 2,22,0 58,1 44,4 13,7 
(26·2) 

6 Newasa 2,77,4 9,9 1,5 8,4 
(3-6) 

7 Pamer 3,23,2 16,4 1,7 14,7 
(5· I) 

8 Pathardi p7,1 10,7 10,7 
(4-7) 

9 Rahuri 1,69,0 30,2 17,8 12,4 
(17·9) 

10 Sangamner 2,62,3 14,4 3,8 10,6 
(5·5) 

II Shevgaon •• 2,32,9 7,0 7,0. 
(3-0) 

12 Shrigonda 2,96,8 24,2 1,9 22,3 
(8·1) 

13 Shrirampur 1,65,0 53,5 37,3 16,2 •• 
(32-4) 

Totai-Ahmednagar .. 30,92,0 2,84,8 
(9·2) 

1,12,2 1,71.4 1,2 
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TABLE No. 14-cont. 

Area Area Area 
Serial Name of taluka Net sown Net irrigated irrigated irrigated 
No. area irrigated by by by other 

area canals wells sources 

(I) (2) (3) (4) (5) (6) (7) 

Poona City 7,4 1,4 
(18·9) 

7 7 

2 Havcli 1,96,4 16,7 12,8 3,2 7 
(8·5) 

3 Bhor 97,4 2,2 5 1,7 
(Z.Z) 

4 Khed 2,68,3 13,8 5 13,3 
(5·1) 

5 Baramati 2,40 8 56,5 41,9 14,1 5 
(23-5) 

6 Purandhar 1,92,2 12,7 3,4 9,0 3 
(6·6) 

7 Mava1 1,64,4 3 3 
(0·2) 

8 Mulshi 1,81,5 5 2 3 
(0·6) 

9 Junnar ·2,27,5 14,7 4,4 10,0 3 
(6·5) 

10 Dhond 2,14,7 16,3 
(7-6) 

3,3 10,8 2,2 

II Indapur 2,54,8 55,2 
(21·7) 

39,2 15,2 8 

12 Velhe 60,1 
(-) 

13 Ambegaon 1,53,9 4,5 5 4,0 
(2-9) 

14 Shirur 2,58,7 5,8 5,8 
(2·2) 

Total-Poona . • • 24,18,1 2,00,6 
(8·3) 

1,07,4 88,4 4,8 
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TABLE No. 14-cont. 

Area Area Area 
Serial N:!me of taluka Net sown Net irrigated irrigated irrigated 
No. area irrigated • by by by other 

area canals wells sources 

(I) (2) (3) (4) (5) (6) (7) 

Akkalkot 2,99,6 19,5 19,5 
(6·5) 

2 Barsi 3,63,3 19,9 18,3 1,6 
(5·5) 

3 Kannala 3,01,4 16,0 1,8 14,2 
(5·3) 

4 Madha 3,13, I 22,5 22,5 
(7-2) 

5 Malshiras •• .. 2,24,1 62,7 41,6 21,1 
(28·0) 

6 Mangalvedha 2,38,5 12,3 12,1 2 
(5·1) 

7 Moho! 2,60,8 20,3 4 19,9 
(7·8) 

8 North Sholapur 1,34,6 10,0 3,9 6,1 
(7·4) 

9 Pandharpur 2,44,5 22,8 9,3 13,5 
(9·3), 

10 Sangola • •• 2,59,4 30,4 2,9 26,7 8 
(11·7) 

II South Sholapur 2,67,6 11,0 10,2 8 
(4·1) 

Total-Sholapur 29,06,9 2,47,4 59,9 1,84,1 3,4 
(8·5) 

Jaoli 79,8 6,2 5,3 9 
(7·8) 

2 Karad 1,89,9 16,2 
(8·5) 

4,9 10,1 1,2 

3 Khandala •• 80,3 7,3 2,0 5,3 
(9·1) 

4 Khatav 2,75,0 18,9 6,8 12,0 
(6·9) 
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TABLE No. U-co11t. 

Area Area Area 
Serial Name of taluka Net sown Net irrigated irrigated irrigated 
~o. area irrigated by by by other 

area canals wells sources 

(I) (2) (3) (4) (;) (6) (7) 

5 Koregaon .• 1,73,3 9,0 
(5·2) 

3,6 5,4 

6 Mahabalcshwar 10,2 1,4 1,3 
(13·7) 

7 Man 2,60,6 16,7 
(6·4) 

~.2 12,9 1,6 

8 Patan 1,48,7 7,9 6,7 I, I 
(5·3) 

9 Phaltan 2,18,5 60,2 
(27·5) 

43,7 16,5 

10 Sa tara 1,78,4 10,5 6,5 4,0 
(5·9) 

11 Wai 74,2 9,3 5,6 3,'/ 
(12·5) 

' ~ 
Totlil-Satara .. 16,88,9 1,63,6 88,6 72,0 3,0 

(9·7) 
---- ---- ---- ---

Jath 4,04,6 19,1 18,9 2 
(4-7) 

2 Khanapur 3,71,4 19,0 2,2 16,8 
(5·1) 

3 Miraj 3,24,i 19,3 5 18,6 2 
(5·9) 

4 Shir.tb 1,10,2 3,8 1,2 2,5 
(34) 

5 Tasgaon 2,20,6 12,0 1,7 10,1 2 
(5-4) 

6 Walw.l 1,61,9 10,2 1,7 8,4 
(6·3) 

Tot"I-Sangli .. .. 15,92,7 83',4 
(5·2) 

6,2 74,0 3,2 

... -···· ........... ~ ' 
J·!O')C)--38 
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TABLE No. 14-cont. 

Area Area Area 
Serial Name of taluka Net sown Net . irrigated irrigated irrigated 
No. area irrigated by by by other 

area canals wells sourc.:s 

(I) (2) (3) (4) (5) (6) (7) 

Ajra 74,1 9 2 7 
(1·2) 

2 Bavda 29,3 1,1 1,0 
(3·7) 

3 Ehudargad 61,8 4,5 3 4,2 
(7·3) 

4 Chand gad 84,3 3,6 
(4·3) 

1,1 2,4 

5 Hatkanangale 1,16,8 14,1 
( 12·1) 

2 10,6 3,3 

6 Gadhinglaj 1,02,1 3,8 
(3·7) 

2,-4 1,4 

7 Kagal 1,06,4 5,3 
(5·0) 

1,6 3,7 

8 Karveer 1,10,7 15,6 
(14·1) 

3,1 12,5 

9 Panhala 72,3 7,1 1,9. 5,2 
(9·9) 

10 Radhanagari 65,4 7,2 3,6 5 3,1 
(11·0) 

11 Shahuwadi 66,4 6,2 3 5,9 
(9·3) 

12 Shiro! 1,05,8 6,8 4,7 2,1 
(6·4) 

Total-Kolhapur .. 9,95,4 76,2 3,9 26,8 4j,5 
(7·6) 

---- ---

Aurangab:1d 2,52,4 16,5 16,) 
(6·5) 

2 Paichan 2,99,9 9,6 9,6 
(3- 2) 

3 Gangapur .• 2,79.0 8,7 8,7 
(3·1) 
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TABLE No. 14-cont. 

Seri::.l Xame of ta1uka Net Net Area Area Area 
Xo. sown irrigated irrigated irrigated irrigated 

area area by canals by wells by other 
sources 

(I) (2) (3) (4) (5) (6) (7) 

4 v~i.iapur 3,39,6 9,9 
(2'9) 

9,9 

5 Kannad 2,46,7 5,2 
(2·1) 

5,2 

6 Khu1dabad 77,8 5,6 
(7-2) 

5,6 

7 Siilod 2,83,0 6,9 6,9 -
(2-4) 

8 Bhokardan 2,43,5 3,5 3,5 
(1·4) 

9 Jdferabad .. 1,37,8 2,2 2,2 
( 1·6) 

10 Ja!na 3,80,7 16,5 16,5 
(4·3) 

II Amb..;d 4,76,8 9,7 9,7 
(2·0) 

12 Sot'gaon 7~;8 7 7 
(0·9) 

Tota1-Anrangabad 31,02,0 95,0 95,0 
(3·1) 
---

P.uLh.mi .. 2,79,1 5,9 5,9 
(2·1) 

2 Gangakhed 2,69,7 2,5 2,5 
(0·9) 

3 Pathri 3,26,8 7,6 7,6 
(2-3) 

4 Partur 2,87,8 4,3 4,3 
( 1·5) 

5 Jintur 2,76,6 3,0 2,9 
(H) 

6 Hingoli 2,89,3 2,3 2,3 
(0·8) 

7 Kalamnuri 2,33,2 4,2 4,2 
(1·8) 

8 Basmath .. 2,72,0 8,6 8,6 
(3·2) 

Tot.Il-Parbhani 22,34,5 38,4 38,3 
(1·7) 
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TABLE No. 14-cont. 

Net Not Area Area ·Area 
Serial Name of tnluka sown irrigated' irrigated irrigated irrigated 
·No. area area by canals by wells by other 

sources 

(I) (2) (3) (4) (5) (6) (7) 

Nanded 2,04,5 3,7 3,5 2 
(1·8) 

2 Biloli 3,08,9 3,6 3,2 4 
(1·2) 

3 l)e~loor 1,44,0 5 3 2 
(0·3) 

4 Mukhed 1,66,2 6 5 
(0·4) 

5 Kandhar 2,90,8 4,6 4,4 2 
(1-6) 

6 Hadgaon 2,44,9 1,1 I, I 
(0·4) 

7 Bhokar 1,76,1 1,0 8 2 
((}6) 

8 Kinwat 2,29,1 4 3 
(0·2) 

9 Rajura 1,85,4 4 4 
(0·2) 

---
Total-Nanded 19,49,9 15,9 13,9 2,0 

(0'8) 

Dhir 2,45,9 15,9 11,7 4,2 
(6·5) 

2 Patoda 2,16,2 10,2 10,2 
(4·7) 

3 Ashti 2,53,8 28,0 23,1 4,9 
( 11·0) 

4 Georai 3,12,3 7, I 7,1 
(2-3) 

5 Manjlegaon 3,01,2 4,0 4,0 
(1·3) 

6 Mominabad 3,01,0 3,6 3,6 
(1·2) 

7 Kaij 3,15,4 6,7 6,7 
(2·1) 

Total-Bhir 19,45,8 75,5 
(3-9) 

~6,4 9,1 
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TABLE No. 14-cont. 

Area Area Area 
Serial Net sown Net irrigated irrigated irrigated 
No. Name of taluka area irrigated by by by other 

area canals wells sources 

(I) (2) (3) (4) (5) (6) (7) 

Osmanabad 2,18,7 10,4 
(4·7) 

10,2 2 

2 Tuljapur 2,50,8 16,2 
(6·4) 

15,3 9 

3 Parenda 2,08,5 11,6 
(5·5) 

5,4 6,1 

4 Bhoom I,S0,2 9,2 9,2 
(6·1) 

j Kalam 2,03,7 13,0 
(6·4) 

12,0 1,0 

6 Latur 1,97,8 2,7 2,7 
(1·4) 

7 Ow sa 2,37,7 3,8 
(1-6) 

3,8 

8 Omerga 2,83,2 10,5 
(3·7) 

9,7 8 

I ·' 
9 Udgir 2,30,4 1,3 

(0·6) / 
1,3 

10 Nilangc~ 2,62,8 8,8 
(3-3) 

8,8 

II Ahmed pur 2,99,2 2,7 2,7 
(0·9) 

---
Totai-Osmanabad 25,43,0 90,2 

(3·5) 
5,4 81,8 3,0 

Ma1kapur .• 3,25,2 4,8 
(1·5) 

4,8 

2 Chikha!i 4,00,2 8,3 8,3 
(2·1) 

3 Mehkar 4,37,2 4,1 3,7 4 
(0·9) 

4 Ja1gaon 1,93,5 8 8 
(0·4) 

5 Khamgaon 3,13,6 1,4 1,4 
(0·5) ---

Tota1-Bu1dhana 16,69,7 19,4 19,0 4 
(1·2) 
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TABLE No, 14-cVtzt. 

Area Area Area 
Serial Name of taluka Net sown Net • irrigated irrigated irrigated 
No. area irrigated by by by other 

area canals wells sources 

(I) (2) (3) (4) (5) (6) (7) 

Balapur 2,41,9 6 . 6 
(0·3) 

2 Washim 4,53,4 1,9 
(0·5) 

1,9 

3 Akot 3;07,2 1,4 1,3 
(0·5) 

4 Murtajapur 2,97,4 1,0 1,0 
(0·3) 

5 Akola 3,52,4 7 7 
(0·2) 

6 l\Iangrulpir 2,37,9 8 8 
(0·3) 

----
Total-Akola 18,90,2 6,4 6,3 

(0·3) 
--- --- ---

Melgh~t 72,9 
(-) 

2 Amravati 4,23,1 2,4 2,3 
(0·6) 

3 Chandur 3,27,7 2,5 2,5 
(0·8) 

4 Morsi 2,88,4 6,1 6,0 
(2· I) 

5 Daryapur .. 2,83,9 9 9 
(0·3) 

6 Achalpur .. 2,53,8 3,2 3,1 
( 1·3) 

Total-Amravati 16,59,8 I 5, I 14,8 2 
(0·9) 

---
Pus ad 4,03,7 1,5 1,5 

(0·6) 

2 Yeotmal 3,21,4 1,3 1,2 
(0·2) 

3 Wani 3,02,7 7 2 5 
(0·2) 

4 Kelapu.r 3,59,2 9 9 
(0·2) 

5 Darwha 4,18,9 1,3 1,3 
(0·3) 

Total-Yeotmal 18,05,9 5,7 2 5,4 
(0·3) 
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TABLE No. 14-concld. 

Area Area Area 
Serial Name of taluka Net sown 1'\et irrigated irrigated irrigated 
1'\o. area irrigated by by by other 

area canals wells sources 
(I) (2) (3) {4) ~5) (6) (7) 

I Iinganghat 3,40,6 1,3 1,2 
(0·4) 

2 Wardha 3,81,8 4,7 4,7 
( 1·2) 

3 r\:-,·i 2,76,9 4,8 
( 1·7) 

4,8 

Total-l,Yardha 9,99,3 10,8 10,7 
( 1·1) 

--- ---
Ram tel: 2,63,2 19,6 

(7·)) 
I 0,4 2,8 6,4 

:: Kato1 2.~0.5 13,G . .13,8 
(5·/J 

3 I\"a;.:pur 2,64,5 1:!,2 7.4 8 
(2·\i) 

4 t: rr.rer 3,20,4 12,4 
(3-9) 

l,i 11,3 

5 Saoner 1,94,4 3,2 8,2 
(4·2) 

Totai-Na;::pur 13,03,0 62,2 
(HI) 

10,4 33,3 . 18,5 

GonJia 3.~~.0 1,22,4 31,1 1,5 89,8 
(37-7) 

2 Bhandara 3,12,3 75,6 19,3 3,0 .53,3 
(24-2) 

3 Sakoli 2,88,1 1,03,2 5 1,9 J',Oj,S 
(37-6) 

Totai-Bhandara 9,25,4 3,06,2 50,9 6,4 2,48,9 
(33·1) ---- ---

Chanda 2,80,5 55,9 17,6 4 ' 37,9 

2 \Varora 4,14,6 
(19·9) 
29,0 I 4 28,5 
(7-0) 

3 :c~ahm3puri 1,87,3 79, I 17,9 4 60,8 
( 42· 3) 

4 Sironcha .. 1,05,3 4,2 5 2 3,5 
( 4-0) 

5 Gadhchiroli 2,55,8 50,7 1,5 2.1 47, I 
(19·8) 

--- ---- ---- ---- ----
Tot:t!-Ch.md,j 12,43,5 2.18,9 37,S 3,5 1,77,8 

( 17-6) 
---- ---~ ----

To,<~l-·ST.\ TE 4,41,49 23,21,0 5,75,2 l2, 13,9 5,31,9 
(.L!) 

:Yt>tt's-{i) Fi~un·s in brackets ia col urn~ ( 4) denote perccnt::gcs to column (3). 
(ii) o .. .,h .. !.:notes negl:gible arc:! or percentage. 

Source.--6t~tisticil!n, A,;riculture D.cpartment, !\1aha1"ashtra "State. · 
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Serial 
No. 

(1) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

AppendiJr. F 

TABLE 

CULTUR<\BLE AREA AND AREAS IRRIGATED BY SOURCES 

N arne of district 

(2) 

Greater Bombay , . •.• 

Thana ' .. 
Kolaba 
Ratnagiri •. 
Jalgaon 
Dhulia 
Nasik 
Ahmednagar 
Po on a 
Sholapur 
Sa tara 
Sangli 
Kolhapur .. 
Aurangabad 
Parbhani 
Nanded .. 
Bhir 
Osmanabad 
Buldhana , . 
Akola 
Amravati 
Yeotmal 
Wardha 
Nagpur 
Bhandara , . 
Chanda 

Total-STATE 

(Average for the period 1956-57 

Geographical 
area 

(3) 

88,1 
23,92,4 
16,96,4 
31,34,5 
28,76,3 
39,79,9 
38,45,8 
42,05,2 
38,44,7 
37,05,5 
26,08,2 
21,28,4 
20,14,3 
40,20,8 
30,90,6 
29,84,9 
27,60,0 
34,66,2 
24,14,6 
26,09,4 
30,13,9 
33,40,7 
15,53,7 
24,43, I 
22,83,1 
59,83,2 

. 7,64,83,9 

[Figures in 

Cult-..trab!e 
area 

( -1) 

43,0 
I 1,45,3 
8,57,1 

20,97,3 
20,58,3 
18,94,2 
24,63,3 
32,77,2 
28,12,9 
32,78,5 
19,10,1 
18,43,3 
13,30,8 
34,46,6 
28,03,0 
22,26,9 
25,12,3 
32,60,4 
18,52,0 . 
20,61,0 
18,74,1 
21,24,5 
11,22,3 
14,97,1 
10,61,3 
16,14,5 

. 5,24,67,3 
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TABLE 

Bhima 

Serial Name of district Geographical Culturable 
No. area area 

(1) (2) (II) (12) 

Greater Bombay •. 

2 Thana 

3 Kolaba 

4 Ratnagiri .. 
5 Jalgaon 

6 Dhulia 

7 Nasik 

8 A.1mednagar 18,14,7 14,23,4 

9 Poona 38,44,7 28,12,9 

10 Sholapur 37,05,5 32,78,5 

II Satara 7,92,9 5,97,6 

12 Sangli 5,55,2 4,94,7 

13 Kolhapur , • 

14 Aurangabad 

15 Parbhani 

16 Nanded 

17 Bhir 3,63,4 3,26,7 

18 'Osmanabad 8,56,5 8,05,0 

19. Buldhana 

20 Akola 

21 Amravali 

22 Yeetmal 

23 Wardha 

24 Nagpur 

25 Bhandara 

26 Chanda 

Total 1,19,32,9 97,38,8 
.. 
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No, 15-cont. 

sub-basin 

Net area irrigated 

By surface 
sources 

(13} 

6,9 

1,12,2 

63,3 

49,5 

2 

4,9 

6,4 

2,43,4 

By under
ground 
sources 

(14) 

92,4 

88,4 

1,84,1 

34,7 

18,9 

23,1 

30,6 

4,72,2 

Geographical 
area 

(15) 

19,83,4 

23,90,5 

....... 
38,86,2 

22,73,2 

16,95,5 

23,96,6 

26,09,7 

1.72.35, I 

295 

Godavari basin (proper) 

Culturable 
Net area irrigated 

area By surface By under-
sources ground 

sources 
(I 6) (I 7) (18) 

14,31,2 23,1 39,8 

18,53,8 1,06,5 79,0 

33,55,7 9U 

20,95,3 31,8 

13,63,8 1,3 12,7 

21,85,6 4,2 43,3 

24,55,4 2,0 51,2 

.. .. 

.. . . 
. . 

1,47,40,8 1.37,2 3,52,1 



296 Appendix F 

TABLE 

\V:Unganga sub-basin 
--. 

Serial Name of Geographi- Culturab!e Net area irrigated 
No. district cal area area ,.- --. 

By surface By under-
sources ground 

sources 

(I) (2) (19) (20) (21) (22) 

1 Greater Bombay 

2 Thana 

3 Kolaba 

4 Ratnagiri 

5 Jalgaon .. ' 
6 Dhulia 

7 Nasik 
8 Ahmednagar .. 

9 Poona 

10 Sholapur 

11 Sa tara 

12 Sangli 

13 Kolhapur 

14 Aurangabad , . 

15 Parbhani 8,17,4 7,07,7 . 6,5 

16 Nanded 12,89,4 8,63,1 7 J,2 
17 Bhir .. 
18 Osman a bad 

19 Buldhana 12,39,8 9,43,1 4 12,0 

20 Akola 10,68,0 7,79,9 2,7 

21 Amravati 8,42,8 6,86,6 8,5 

22. Yeotmal 33,40,7 .. 21,24,5 3 5,4 

23 Wardha 15,53,7 11,22,3 10,7 

24 
.. 

Nagpur 24,43, I 14,97,1 28,9 33,3 

25 • ·Bhandara ... 22,83,1 10,61,3 2,99,8 -6,4 

26 Chanda 59,83,2 16,14,5 2,15,4 3,5 .. 
Total 2,08,61,2 1,14,00,1 5.45,7 90,2 

1\-oies.-(i) Culturable area excludes 

(ii) Distribution of talukas of 

Source.-Statistician, Agriculture 
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No, 15-concld. 

Tapi basin 

Geogra-
phical 

area I 

(23) 

23,76,3 
39,79,9 
14,31, I 

1,34,6 

11,74,8 
15,41,4 
21,71,1 

1,33,09,2 

Cultur-
able 
area 

(24) 

.. 
20,58,3 
18,94,2 
8,61,8 

90,9 

9,08,9 
12,81,1 
11,87,5 

82,82,7 

hnd under trees. 

Net area irrigated 

By 
surface 
sources 

(25) 

6,9 
32,8 
19,2 

2 

59,2 

By 
under-
ground 
sources 

(26) 

68,5 
$3,0 
Jj,-4 

7,0 
3,6 
6,3 

1,54,5 

297 

Basins of west flowing rivers in Konkan 
-. 

Geogra- Cultur- Net area irrigated 
phical able 

area area Bv By 
suri."ace under-
sources ground 

sources 

(27) (28) (29) (30) 

88,1 43,0 9 
23,92,4 "11,45,3 1,3 9,3 
16,96,4 {1,57,1 1,2 3,6 
31,34,5 20",97,3 18,4 11,9 

4,31,3 1,70,3 

77,42,7 43,13,0 2Q,9 25,7 

Jistricts which extend to more than one bllsin is shown in the appended note. 

Department, Maharashtra State. 
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Serial Name of 
No. district 

(I) (2) 

I Nasik 

2 Ahmednagar 

3 Satara 

4 Sangli 

5 Aurangabad .. 

Appendix F 

NOTES TO 

DISTRIBUTION OF TALUKAS BY BASINS IN RESPECT 

Total 
No. of 
talukas 

in 
district 

(3) 

13 

13 

II 

6 

12 

Krishna basin 
~ 
Name of To~al 
taluka No. 

(4) (5) 

Satara 8 
Karad. 
Jaoli. 
Patan. 
Koregaon. 
Wai. 
Mahabaleshwar. 
Khatav. 

Tasgaon 5 
Shira! a. 
Khanapur. 
Walwa. 
Miraj. 

. 
Bhima sub-basin 
~ 
Name of Total 

taluka No. 

(6) (7) 

Shrigonda · 5 
Karjat. 
Jamkhed. 
Ahmednagar. 

-Pamer. 

Phaltan 
Khandala. 
Man. 

Jath 

3 

Godavari basin 
r---A----. 
Name of Total 

taluka No. 

(8) (9) 

Yeola 7 
lgatpuri. 
Chandor. 
Nasik. 
Sinnar. 
Niph3d. 
Dindori. 

Kopergaon 8 
Shrirampur. 
Rahuri. 
Akola. 
Sangamner. 
Shevgaon, 
Newasa. 
Pathardi. 

Aurangabad II 
Paithan. 
Ganga pur. 
Vaijapur. 
Kannad. 
Khuldabad. 
Sillod, 
Bhokardan. 
Jafferabad. 
Jalna. 
Ambad. 
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TABLE No. 15 

OF DISTRICTS WHICH COVER MORE THAN ONE BASIN 

Wainganga sub-basin Tapi basin Basins of west flowing rivers 
· in Konkan 

Name of taluka Total Name of taluka Total Name of taluka Total 
No. No. No. 

(10) (II) (12) (13) (14) (15) 

Malegaon 4 Peint 2 
Nandgaon. Surgana. 
Kalwan. 
Bag! an. 

•.·· 

Soegaon 
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Serial Name of 
No. district 

(I) (2) 

6 Parbhani 

7 Nanded 

8 Bhir 

9 Osmanabad .. 

I 0 · Buldhana 

II Akola 

Appendz:-..: F 

NOTES TO 

DISTRIBUTION OF TALUKAS BY BASINS IN RESPECT 

Total Krishna basin Bhima sub-basin Godavari basin 
No. of ~ ~ ~ 
talukas Name of Total Name of Total Name of Total 

in taluka No. taluka No. taluka No. 
district 

(3) (4} (5) (6) (7) (8) (9) 

8 Parbhani 6 
Jintur. 
Pathri. 
Partur. 
Gangakhed. 
Dasmath. 

9 Nanded 6 
Biloli. 
Degloor. 
Mukhed. 
Kandhar. 
Bhokar. 

7 Ashti Blur 6 
Georai. 
Patoda. 
Kaij. 
Mominabad. 
Manjlegaon. 

II Parenda 3 Osman a bad 8 
Dhoom. Kalam. 
Tuljapur. Latur. 

Owsa. 
Omerga. 
Udgir. 
Nilanga. 
Ahmed pur. 

5 

6 

12 Arnravati 6 
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TABLE NG. 15-conclJ. 

OF DISTRICTS WHICH COVER MORE THAN ONE BASIN 

Wainganga sub-basin 

Name of taluka Total 
No. 

(10) (II) 

Hingoli 2 
Kalamnuri. 

Hadgaon 
Kinwat. 
Raura 

1\lehkar 
Chikhali. 

Wa-him 
Mangrulpir 

CHand or 
1\lorsi. 

3 

2 

2 

2 

.Tap! ba.in 

Name of taluka "Total 
No. 

(IZ) 

.. . 

Malkapur 
Jalgaon. 
Khamgaon. 

Akola 
Akot. 
Balapur. 
1\lurtijapur. 

Amravati 
Dan·apur. 
Achalpur. 
Melghat, 

(13) 

3 

4 

4 

Basi.n cf west flowing rinrs 
in Konkan 

~------~·-------Name of taluka 

(14) 

Total 
No. 

{15) 
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TABLE No. 16 

PERCENTAGE DISTRIBUTION BY CROPS OF AREA IRRIGATED BY 
(A) GOVERNMENT CANALS AND (D) OTHER SOURCES, 

IN WESTERN l\LillAR_ASHTRA 

(Avera~e for the period 1955-56 to 1957-58) 

Serial Name of crop Govet·nment Other 
No. canals sources 

(I) (2) (3) ( 4) 

Rice 3 5 

2 Wheat 8 IS 

3 Jowar 31 27 

4 Bajri .. 9 3 

5 Gram 6 5 

6 Sugarcane 21 12 

7 Cotton 5 2 

8 Groundnut .. 6 

9 Other crops .. II 28 

Total 100 100 

Notes.-(i) Data in column (3) are in respect of works mentioned in Table No. 31, 
for which alone cropwise distribution is available. 

(ii) Figures in column ( 4) ha\·e been calculated by deducting areas corres
ponding to the figures in column (3) from the total irrigated areas under 
the respective crops. 

(iii) Dash denotes negligible percentage. 

Source.-(i) Statistician, Agriculture Department, Maharashrta State. 

(ii) Irrigation Administration Reports, Govemmt"nt l'f l\1ah<•ra.~htr<\. 
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TABLE No. 17 

EFFECT OF l\L\JOR IRRIGATIO:N ON THE CRCPPIXG PATTER.~ 

(Average for the period 1957-58 to 1958-59) 

PAR~ A [ Area figures in hundred acres ] 

Shriram- Sangam-
Baramati Dhond pur ner 

Serial Item . taluka taluka taluka taluka 
:1\'o. (Poona (Poona (Ahmed- (Ahmed-

district) district) nagar nagar 
district) district) 

(I) (2) (3) (4) (5) (6) 

Geographical area 3,41,6 3, 18,7 2,01,9 4, 15,9 

2 Net sown area .. 2,35,9 2,15,7 1,64,6 2,59,4 

3 Percentage of item 2 to item I 69·06 67-68 81·52 62·37 

4 Net irrigated area 56,0 16,6 54,3 14,8 

5 Percentage of item 4 to item 2 23-74 7-69 32·99 5·70 

6 Area irrigated by canals 41,3 2,6 38,7 3,7 

7 Percentage of item 6 to item 2 17·51 1·20 23·51 1·43 

Source.-Statistician, Agriculture Dep<titrnent, Maharashtra State. 



PART B TABLE No. 17-conclJ. w 
0 
-:1'-

Daramati Dhond Shrirampur Sangamner ,_____.,______., -A. 

Serial Crop pattern Total Percentage Total Percentage Total Percentage Total Percentage 
No. area distnb~- area <listribu- area distribu- area distribu-

tion tion tion tion 

(I) (2) (3) (4) (5)' (6) (7) (8) (9) (10) 

Rice 2,9 1·18 5 0·22 4 .0·23 5 0·18 

2 Bajri 29,9 12·14 17,3 7-80 33,7 19·75 1,68,4 62·09 

3 Kharif jowar 4,0 1·80 

4 Rabi jowar 1,62,6 66·02 1,64,5 74·20 66,4 38·92 30,4 11·21 

5 Wheat 4,3 1·74 3,2 1·44 8,6 5·04 3,3 1·22 

6 Gram . 4,9 1·99 3,0 1·35 4,6 2-70 1,9 0·70 

7 Tur .. 2,7 1·10 6 0·27 6 0·35 2 .0·07 

8 Groundnut 8 0·32 8 0·36 8,0 4-69 30,1 11·10 

9 CGtton •. 5,2 2·11 1,8 0·81 2,2 1·29 3 0·11 

10 Sugarcane 10,6 4·30 1,4 0·63 29,5 17-29 3,2 1·20 

II Other crops 22,4 9·10 24,6 11·12 16,6 9·74 32,9 12·12 

---- ---- ---- ---- ---- ---- ---
~ Gross cropped arl·a 2,46,3 100·00 2,21,7 IOC·OO 1,70,6 100·00 2,71,2 100·00 ~ 

:1:1 

NotP,-Dash denotes negligible acreage or percentage, 
~ :;c· 

So urce.-Statistician, Agriculture Dl·partment, l\iaharashtra State. ~ 



Apperdix F 

TABLE No. 18 

PERCE~TAGE DISTRIDUTIO).I BY CROPS OF AREA IRRIG.\TED BY NEW 
WELLS "IN 1\L-\HARASHTRA, BY DIVISIO).IS 

N arne gf crop 

(I) 

Rice 

\\'beat 

Jowar 

Dajri 

Pulses 

Vegetables 

Fruits 

Sugarcane 

Condiments and spices 

Total food crops 

Cotton 

Groundnut 

Total- }.;on-food crops 

Total/or alL crnp< .. 

_,\serage irrif!ated area per new well 

(1958-59) 

Bombav 
Division 

(2) 

4·83 

44-48 

1·72 

1·72 

11·03 

2·07 

... • 1·38 

17·93 

85·52 

2·76 

'14·48 

100·00 

2·90 

' Poona Aurangabad Nagpur 
Division Division Division 

(~ (~ (~ 

1·.21 6·87 4·28 

10·21 26·33 12·57 

43·20 16·79 1·14 

7·85 

3-62 1·53 3·14 

6·34 4·20 19-43 

1·21 15-65 28·28 

7·55 5·72 2·57 

6·34 15·27 18·57 -

88·82 92-37 90·57 

3·32 1·53 9·43 

2·11 3-05 

11·18 7·63 9·43 

100·00 100·00 100·00 

3-31 2-62 3·50 

"Con~tructed under 'tagai' during the period 1947-48 to 1957-58. 

Nores.-(i) Dash denotes negligible percentage. 

(ii) Figures in column (2) are for the Bombay Division including Surat district. 

Sourre.-5tatistician, Agriculture Department. Maharashtra State. 
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TABLE No. 19 

PERCENTAGE OF AREA IRRIGATED BY \\"ELLS TO 
GEOGRAPHICAL AREA, AND THE· NUMBER OF 

IRRIGATION WELLS IN MAHARASHTRA, 
BY TALUKAS . 

(1957-58) 

Percentage of 
Number of Serial area irrigated Number of 

No. Name of taluka by wells to irrigation wells not 
geogra- wells in in use 

phical area use 

(I) (2) (3) (4) (5) 

Bassein 3·1 4,447 129 
• 

2 Bhiwandi 46 

3 Dahanu 0·9 531 12 

4 Jawhar 0·3 77 3 

5 Kalyan 39 9 

6 Murbad 24 

7 Mokhada .. 
8 Palghar ,. 0·7 897 59 

9 Shahapur .. 
10 Thana .. , . 0·5 120 40 

II Umbergaon 0·5 325 32 

12 Wada 

Total-Thana 0·4 6,436 354 

Andheri ··} 0·8 546 90 
2 Borivli .. 

Total-Greater Bombay 0·8 546 91) 
----

Ali bag 1·4 2,023 192 

2 Pen 31 

3 Panvel 0·6 979 40 

4 Karjat - 13 

5 Khalapur 32 

9 Rob a 29 
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Table No. 19---corrt. 

Percentage of 
area irrigated Number of Number of 

Serial N arne of taluka by wells to . irrigation wells not 
No. geogra- wells in in use 

phical area use 

(I) (2) (3) (4) (5) 

7 Mahad 

8 1\'Iangaon 16 

9 Uran 0-4 163 41 

10 Sudhagad 7 

II Pol ad pur 

12 :\Iurud 1·1 519 8 

13 Mhasala ' 10 .. 
14 Shrivardhan •• 20 

Totai-Kolaha 0·2 3,715 409 
---

Dapoli 0·4 1,098 44 

2 l\Iandangad .. ~. 128 10 

3 Khed 2 85 

4 Chiplun .. .33 59 

5 Guhagar 0·1 804 77 

6 Sangameshwar 40 45 

7 Ratnagiri 0·4 3,207 597 

8 Lanja 98 59 

9 Rajapur 0·2 224 178 

10 Devgad 0·6 2,487 290 

II Kanknvali '. 0·2 545 149 

12 ~Tal van 0·9 1,095. 53 

13 \"engurla .. 8·1 1,807 21 

14 Kudal 0·3 249 15 

15 Sa,·antwadi .. 
Total-Ratnagiri 0·4 11,817 1,682 
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Table No. 19-cont. 

Percentage of 
area irrigated Number of Number of 

Serial Name of taluka by wells to irrigation wells not 
No. geographical wells in in use 

area use 

(I) (2) (3) ( 4) (S) 

Amalner 3·7 3,882 291 

2 Bhadgaon 1·8 1,220 842 

3 Bhusawal 1·8 2,799 943 

4 Chalisgaon 1·8 4,017 152 

5 Chopda 0·6 3,509 3,405 

6 Edlabad ,, ·, J.3 1,379 131 

7 Erandol 2·8 3,151 854 

8 Jalgaon H 1,940 152 

9 Jamner 1·4 2,737 980 

10 Pachora 2·2 2,410 1,297 

II Parola 3·7 2,474 1,146 

12 Raver 5·6 2,776 403 

13 Yaval 3·4 2,726 872 

Total-J alga on 2·4 35,020 11.473 

Dhulia J.3 1,006 65 

2 Shindkheda 3·1 2,947 353 

3 Shirpur 0·2 343 177 

4 Sakri 0·8 1,405 135 

5 Nandurbar 6·3 391 297 

6 Nawapur 0·1 215 192 

7 Shahada 3·1 1,873 112 

8 Ta1oda 2·6 596 40 

9 Akkalkuwa p· -:J 
?' -.J 

10 Akrani 20 

Total-Dhulia 1·4 8,921 1.394 
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Table No. 19-cont. 

Percentage of 
area irrigated Number of Number of 

Serial Name of taluka by wells to irrigation wells not 
No. geographical wells in in use 

area use 

(I) (2) (3) (4) (5) 

Surgana 4 24 
2 Peint 2 12 
3 Baglan 0·8 4,880 395 
4 Yeola 2·5 7,286 402 
5 Kalwan 0·8. 2,120 325 
6 Malegaon 1·2 . 5,740 610 
7 Igatpuri 0·2 252 81 
8 Chandor 2·8 5,155 222 
9 Nasik 1·7 3,970 320 

10 Sinnar 2·2 6,640 275 
11 Nip had 3-6 6,446 178 
12 Nandgaon J.1 2,722 623 
13 Dindori 1·1 2,265 208 

Total-Nasik 1·4 47,482 3,675 

'··· Ahmednagar 7·1 6,310 143 

2 Pamer 2·8 5,752 811 

3 Shrigonda 5·4 4,698 461 

4 Karjat 4·5 3,769 481 

5 Jamkhed H 4,089 60 

6 Rahuri 5·2 3,487 323 

7 Newasa 2·3 4,423 538 

8 Shevgaon 2·8 3,779 153 

9 Pathardi 3·8 4,425 538 

10 Sangamner 2-6 4,300 340 

11 Ako1a 0·3 1,244 65 

12 Kopergaon 3·1 3,218 445 

13 Shrirampur 7·7 4,169 346 

Totai-Ahmednagar 3·9 53,663 4,704 

J-1099-41 
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Table No. 19-cont. 

Percen~age 
of area Number of Number of 

Serial Name of taluka irrigated by irrigation wells not 
No. wells to wells in use in use 

geographical 
area 

(I) (2) (3) (4) (5) 

1 North Sholapur .. 3·5 1,049 58 
2 South Sholapur 3·4 2,35 I 74 
3 Barsi 4·7 4,184 147 
4 Madha 6·3 5,120 255 
5 Karma! a 3·6 2,660 617 
6 Pandharpur , • 4·0 3,552 72 
7 Sangola 6·7 5,483 840 
8 Malshiras 5·2 2,572 162 
9 Mohol 4·5 3,427 716 

10 Mangalwedha 4·4 2,089 11 
11 Akkalkot 3-7 13,447 88 

Total-Sholapur 4·7 45,934 3,040 

Poona City 0·9 338 199 

2 Haveli 1·3 3,007 957 

3 Bhor 0·7 207 59 

4 Khed 1·8 3,394 312 

5 Baramati 5·2 2,444 522 

6 Purandhar 2·0 3,795 432 

7 Mawal 0· I 167 83 

8 Mulshi 0·1 168 55 

9 Junnar 1·5 8,108 803 

10 Dhond 3-5 5,170 278 

II Indapur 3·2 3,506 975 

12 Velhe 26 

13 Ambegaon 1-4 5,042 477 

14 Shirur 1·5 3,579 236 

Total-Poona 1·9 38,926 5,414 
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Table No. 19-cont. 

Percentage 
of area Number of Number of 

Serial Name of taluka irrigated by irrigation wells not 
No. wells to wells in use in use 

geographical 
area 

(I) (2) (3) (4) (5) 

Sa tara 1·9 1,961 551 

2 Karad 3·9 4,159 119 

3 Jaoli 0·3 453 30 

4 Patan 0·3 990 265 

5 Koregaon 2·4 3,762 490 

6 Man 3·5 4,303 812 

7 \Vai 2·9 1,457 518 

8 Khan data 4·3 1,116 26 

9 Phaltan 17·5 2,821 294 

10 1\Iahabaleshwar 54 II 

II Khatav tt 4·0 7,061 1,590 
---

Total-Satara 2·8 28,137 4,706 

Tasgaon H 5,004 1,510 

2 Shira Ia 0·8 1,303 223 

3 Khanapur 3·0 7,947 875 

4 \\"alwa 4-4 3,758 730 

5 .Miraj 4·5 6,125 406 

6 Jath 2·8 5,651 782 

Total-Sangli 3·3 29,788 4,526 

Ajra 0·1 221 69 

2 Bavda 47 15 

3 . Bhudargad 140 12 

4 Chand gad 0·5 665 62 

5 Gadhinglaj 2·1 1,301 52 



312 AppendixF 

Table No. 19-cont. 

Percentage 
of area Number of Number of 

Serial Name of taluka irrigated by irrigation wells not 
No. wells to wells in use in use 

geographical 
area 

(I) (2) (3) (4) (5) 

6 Hatkanangale 7·2 2,~86 455 

7 Kagal 1·1 1,056 197 

8 Karveer 1·9 1,305 149 

9 Panhala 1·3 650 104 

10 Radhanagari 0·1 346 35 

11 Shahuwadi 0·1 168 43 

12 Shiro I .. 2·9 1,338 162 

Total-Kolhapur 1·3 9,623 1,355 

Aurangabad •• 4·3 2,430 300 

2 Paithan 2·7 2,656 390 

3 Gangapur 2·7 510 470 

4 Vaijapur 2·5 2,850 318 

5 Kannad 1·3 2,938 60 

6 Khuldabad 4·2 2,228 108 

7 Sillod 1·8 2,630 500 

8 Bhokardan H 2,313 328 

9 Jafferabad 1·2 1,328 105 

10 Jalna •• 3-5 6,290 590 

II Ambad· 1·8 635 159 

12 Soegaon 0·5 210 43 

Total-Aurangabad H 27,018 3,371 

I Parbhani 1·7 3,087 

2 Gangakhed 0·8 1,203 

3 Padu-i 1·9 1,073 
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Table No. 19-cont. 

Percentage 
of area Number of Number of 

Serial Name of taluka irrigated by irrigation wells not 
No. wells to wells in use in use 

geographical 
area 

(I) (2) (3) (4) (5) 

4 Partur H N.A. N.A. 

5 Jintur .. 0·7 1,708 289 

6 ffingoli 0·8 1,309 38 

7 Kalamnuri 0·4 1,157 

8 Basmath 2-3 2,129 745 

Totai-Parbhani 1·2 11,666• l,on• 

Nanded 1-3 1,478 227 

2 Biloli •• 0·5 712 250 

3 Degloor 0·1 189 120 

4 Mukhed 0·2 148 105 

5 Kandhar 1·0 1,015 140 

6 Hadgaon 0·3 1,402 

7 Bhokar 0·3 488 227 

8 Kinwat 256 169 

9 Rajura N.A. NA. N.A. 

Totai-Nanded 0·5 5,688t 1,238t 

Bhir .. 3·0 2,140 650 

2 Georai 2·3 2,315 215 

3 Ashti •• 6·1 3,133 140 

4 Patoda 3·0 2,160 105 

5 Mominabad 1·2 2,710 25 

6 Kaij .. 1·5 12,800 169 

7 Manjlegaon 1·0 1,575 825 

Total-Bhir 2·5 26,833 2,129 

•Excludes figures for Partur taluka. tExcludes figures for Rajura taluka. 



314 AppendixF 

Table No. 19--cont. 

Percentage 
of area Number of Number of 

Serial Name of taluka irrigated by irrigation wells not 
No. wells to wells in use in use 

geographical 
area 

(I) (2) (3) (4) (5) 

Osmanabad 3·3 1,937 56 

2 Tuljapur 4·2 2,560 81 

3 Paranda 1·8 2,214 62 

4 Bhoom 4·4 742 483 

s Kalam 5·0 1,798 875 

6 Latur H 1,613 29 

7 Owsa 0·6 1,130 287 

8 Omerga 3·0 1,293 89 

9 Udgir .. 0·6 529 120 

10 Nilanga 2-7 1,176 177 

11 Ahmedpur 0·5 901 225 

Total-Osmanabad 2·4 15,893 2,484 

Mehkar 0·7 3,399 1.562 

2 Malkapur 1·2 3,434 1,076 

3 Khamgaon 0·3 1,363 2,027 

4 Jalgaon 0·3 637 838 

5 Chikhali 1·4 4,777 1,335 

Total-Buldhana 0·8 13,610 6,838 

1 Akola 0·1 239 691 

2 Akot .• 0·4 880 2,006 

3 Ba1apur 0·1 183 263 

4 Washim 0·3 962 1,623 

s Mangrulpir 0·2 291 91 

6 Murtajapur 0·2 425 608 

Total-Akola 0·2 2,980 . 5,282 
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Table No. 19-collt. 

Percentage 
of area Number of Number of 

Serial Name of taluka irrigated by irrigation wells not 
No. wells to wells in use in use 

geographical 
area 

(I) (2) (3) (4) (5) 

Amravati 0·5 1,735 1,805 

2 Chandur 0·6 2,094 571 

3 Morsi .. 1-6 6,352 73 

4 Daryapur 0·3 995 952 

5 Achalpnr 1·0 1,062 883 

6 Mel ghat 5 II 

Totai-Amravati 0·5 12,243 4,295 

Yeotmal 0·2 877 801 

2 Darwha 0·2 1,964 995 

3 Pusad •• 0·2 740 353 

4 Kelapur •.·· 0·2 617 611 

5 Wani .. 0·1 120 88 

Total-Yeotmal 0·2 4,318 2,848 

\Vardha 0·9 2,424 3,671 

2 Arvi •• 0·9 2,660 3,818 

3 Hinganghat 0·3 714 3,175 

Total-Wardha 0·7 5,798 10,670 

Nagpur 1-6 3,830 4,239 

2 Ramtek 0·7 1,637 1,608 

3 Umrer 0·2 772 1,708 

4 Katol 4·2 8,080 4,772 

5 Saoner 3·1 5,125 3,372 

Total-Nagpur 1·7 19,444 15,699 
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Table No, 19-concld. 

Percentage 
of ru-ea Number of Number of 

Serial Name of taluka irrigated by irrigation wells not 
No. wells to wells in use in use 

geographical 
area 

(I) (2) (3) (4) (5) 

Bhandara 0·4 2,350 1,345 

2 Gondia 0·2 4,541 986 

3 Sakoli 0·2 1,804 571 

Total-Bhandara 0·3 8,695 2,902 

Warora 1,217 788 

2 Chanda 1,250 864 

3 Brahmapuri .. 980 549 

4 Gadhchiroli 0·2 2,698 503 

5 Sironcha 429 89 

Total-Chanda 0·1 6,574 2,793 

Total-State 1·5 4,80,768 1,04,443 

Notes.-( I) Dash denotes negligible or nil figures. 

(2) N. A. means not available. 

Source.-Bureau of Economics and Statistics, Government of Maharashtra. 
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TABLE No. 20 

THE NUMBER OF OIL ENGIZ...""ES AND ELECTRIC PUMPS USED FOR 
IRRIGATION IN MAHARASHTRA, BY DISTRICTS 

Towns Villages' Oil Electric 
Serial Name of district electrified electrified engines pumps 
No. up to 1960 up to 1960 (1961) (1961) 

(I) (2) (3) (4) (5) (6) 

I Greater Bombay Nil 26 2? 
2 Thana II 15 806 63 
3 Kolaba 4 2 477 7 
4 Ratnagiri 6 3 146 12 
5 Nasik 8 6,349 107 
6 Dhulia 4 3,826 81 
7 Jalgaon .II 9 6,416 292 
8 Ahmednagar 6 Nil 9,812 121 
9 Poona 12 38 4,219 92 

10 Sa tara .. 7 29 2,747 39 
11 Sangli 6 25 4,405 91 
12 Sholapur ; I 3,807 19 
13 Kolhapur 7 60 7,560 203 
14 Aurangabad .. '€l 3 3,585 1)7 

15 Parbhani · 2 Nil 571 30 
. '16 Bhir .. 3 Nil 807 31 

17 Nanded Nil 636 30 

18 Osmanabad .. 4 Nil 2,730 57 

19 Buldhana 9 7 1,080 229 

20 Akola 8 60 437 504 

Zl Amravati 12 89 1,078 1,680 

22 Yeotmal 7 36 413 232 

23 \Vardha 6 84 473 644 

Z4 Nagpur II 259 1,079 1,714 

25 Bhandara 5 24 136 4S 

26 Chanda 4 18 174 21 

Total~State 166 764 63,795 6,530 

Note.-All figures are provisional. 

Source.-Bureau of Economics ar.d Statistic£, Gcvcrrn:a:t cf Maharatbtra. 

J·l099-4~ 



TABLE No. 21 Vl --00 
YIELDS OF PRINCIPAL CROPS IN MAHARASHTRA, BY DISTRICTS 

(Average for the period 1955-56 to 1959-60) 
[Figures in pounds per acre] 

Serial Name of district Rice Wheat Rabi Bajri Gram Groundnut Cotton Sugar-
No. jowar (lint) cane 

(gur) 
(1) (2) (3) (4) (5) (6) (7) (G) (9) (10) 

I Thana 1,268 296 1,568 
2 Kolaba ... 1,123 300 2.240 
3 Ratnagiri 975 300 809 .. 2,763 
4 Kolhapur 983 335 547 218 313 749 132 6,626 
5 Satara 817 594 531 263 347 822 173 5,399 
6 Sangli , • 758 407 315 173 358 593 116 5,773 
7 Sholapur 502 384) 330 67 262 511 98 7,366 
8 Poona , • 793 266 314 298 280 612 142 7,658 
9 Ahmednagar 725 32 368 221 305 531 95 7,651 

10 Nasik ,. 758 3:.. 293 260 283 490 83 5,799 
II Jalgaon .. 522 447 478 252 313 605 89 3,640 
12 Dhulia 382 451 512 393 336 648 86 '3,575 
13 Aurangabad 326 294 503 196 228 262 57 3,878 
14 Bhir 334 317 522 164 279 515 62 3,470 
15 Parbhani 413 372 522 233 288 297 51 3,792 
16 Nanded 376 335 471 233 228 41 I 61 3,573 
17 Osmanabad 415 311 505 233 258 599 55 4,530 
18 Akola .. 429 379 . . 78 256 378 79 2,688 
19 Buldhana 453 362 452 311 254 376 71 2,309 
20 Yeotmal 515 309 452 402 242 349 63 2,150 
21 Amravati 512 438 452 262 287 417 75 2,240 
22 Wardha 453 333 452 275 442 50 2,688 ~ 23 Nagpur,. 787 336 338 274 521 50 2,688 ~ 24 Chanda .. 810 312 387 246 386 32 3,629 <I> 25 Bhandara 812 289 418 285 442 41 2,746 ~ 

--- ~ 
Source.-Bureau~ of Economics and: Statistics, Govetrmmt of l\1al·.arashtra. "=tj 



TABLE No, 22 ::t:. 
YIELDS OF PRINCIPAL CROPS IN THE STATES IN INDIA 

:g: 
~ 
;::! 

(Average for the period 1951-52 to 1956-57) ~ ott' 

~ 
[Figures in pounds per acre] 

Serial Name of State Rice Wheat Jowar Bajri Total Pulses Ground- Cotton Tobacco Sugar-
No. cereals nut (lint) cane (gur) 

(I) (2) (3) (4) (5) (6) (7) (B) (9) (10) (II) (12) 

1 West Bengal .. .. 91B 57B 44B N.A. 906 520 N.A. N.A. B96 4,1B8 
2 Hihar 5B2 469 ~ 280 407 544 396 .N.A. 71 703 1,682 .. 
3 . Andhra Pradesh .. 1,001 254 ... 405 409 615 196 76B 50 716 6,250 
4 Madhya Pradesh 644 477 422 377 495 383 449 76 44B 2,4B2 
5 Madras 1,101 N.A. 620 473 B52 201 983 121 1,120 6,182 
6 Orissa · .. 515 560 395 . 407 508 l97 645; 31 611 3,721 
7 Uttar Pradesh 519 726 553 510 622 621 1,023 119 731 2,452 
8 Assam (Ex. NEF A) B6B 746 N.A. N.A. 863 -344 N.A. 141 712 2,379 
9 Maharashtra 847. 348 417 210 424 332 : 575 65 425 6,390 

10 My sore 994 211 350 215 460 262 517 59 380 5,085 
II Kerala .. 923 N.A. 497 N.A. 915 488.. 1,156 165 N.A. 4,256 
12 Gujarat .. .. 510 584 IB7 211 309 . 267 442 95 617 4,547 
13 Punjab.. . . 803 924 186 292 702 61B 401 208 373 2,485 
14 Jammu and Kashmir 963 629 N.A. 511 769 497 N.A. N.A. N.A. N.A. 
15 Rajasthan B43 833 265 172 425 303 571 JOB 448 1,924 

Total-INDIA .. 741 649 389 267 566 422. 649 84 638 2,955 

Note.-N.A. means not available, 
~ 

Source.-Bureau of Economics and Statistics, Government of Maharashtra. --.Q 
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TABLE No. 23 

COMPARISON OF YIELDS OF SUGARCANE IN SOME COUNTRIES 

( Acreage for the period 194~ to 1952 ) 

[Figures in tons per acre] 

(A) Yields of sugarcane in tropical countries 
compared with that in Maharashtra. 

I. Trinidad .. 24.0 

2. Cuba 15.2 

3. Indonesia .. . . 30.7 

4. Mauritius 23.3 

5. Hawaii 69.0 

6.. Maharashtra •43.0 

(B) Yields of sugarcane in countries in the temperate zone 
compared with that in Uttar Pradesh. 

I. 

2. 

3. 

4. 

5. 

6. 

Spain 

U.S.A. 

China 

Japan 

Pakistan . . 
Uttar Pradesh 

•Relates to 1958-59. 

tRelates to 1957-58 

30.0 

18.2 

15.5 

9.4 

13.3 

tii.O 

Source.-(i) Statistical Abstracts of the United Nations. 

(ii) The Indian Sugar Industry Annual. 
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TABLE No. 24 

RUN-OFF SERIES AND RELIABLE YIELD OF THE NIRA RIVER 

Gauge station: Vir. Catchment area : 700 sq. miles. 

Arranged chronologically Arranged in descending order 
r-

Serial Year Discharge in Year Discharge ·in Degree of 
No. MCft. MCfc. dependability 

(I) (2) (3) (4) (5) (6) 

1888 75,450 1946 1,47,928 

2 1889 63,486 1896 1,36,826. 

3 1890 89,318 1931-32 .. 1,32,376 

4 1891 62,109 1914 1,27,661 

5 1892 94,718 1944 1,25,604 

6 1893 76,362 1954 1,24,739 

7 1894 99,144 1942 1,21,999 

8 1895 65,901 1956 I, 16,355 

9 1896 1,36,826 1943 1,15,3S4 

10 1897 83,364 
~ )• 

1903 1,04,423 

II 1898 74,412 1908 1,03,998 

12 1899 22,662 1907 1,02,380 

13 1900 N.A. 1926 1,01,817 

14 1901 75,450 1894 99,144 

15 1902 96,016 1953 98,609 

16 1903 1,04,423 1945 98,510 

17 1904 79,554 1930-31 .. 96,983 

18 1905 61,603 1919 96,745 

19 1906 59,023 1902 96,016 

20 1907 1,02,380 1947 95,386 

21 1908 1,03,998 1892 94,718 

22 1909 83,392 1915 91,370 

23 1910 90,755 1922 90,755 

'14 1911 51,956 1910 90,755 
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TABLE No. 24----cont. 

Arranged chronologically Arranged in descending order 
.A. ,., 'I 

Serial Year Discharge in Year Discharge in Degree of 
No. MCft. MCft. dependability 

(1) (2) (3) (4) (5) (6) 

25 1912 81,890 1920 89,898 

26 1913 82,230 1890 89,318 

27 1914 1,27,661 1933-34 85,763 

28 1915 91,370 1917 85,122 

29 1916 63,950 1909 83,392 

30 1917 85,122 1897 83,364 

31 1918 27,810 1913 82,230 

32 1919 96,745 1912 81,890 

33 1920 89,898 1923 80,926 

34 1921 7,384 1929-30 80,786 
80,228 50 per cent. 

35 1922 90,755 1955 79,670 

36 1923 80,926 1904 79,554 

37 1924 70,756 1893 76,362 

• 38 1925 62,421 1888 75,450 

39 1926 1,01,817 1901 75,450 

40 1927-28 73,123 1898 74,412 

41 1928-29 56,790 1952 73,883 
73,579 60 per cent. 

42 1929-30 80,786 1927-28 73,123 

43 .930-31 96,983 1949 71,541 
I 

44 1931-32 1,32,376 1948 70,993 
70,792 65 per cent. 

45 1932-33 20,696 1924 70,756 

46 1933-34 85,763 1937-38 69,743 

47 1934-35 9,517 1895 65,901 
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TABLE No. 24-concld. 

Arranged chronologic;;;ly Arranged in descending order 
Serial 
No. Year Discharge in Year Discharge in Degree of 

1\lCft. MCft. dcpenda-
bility 

(I) (2) (3) (4) (5) (6) 

48 1935-36 43,110 1916 63,950 
49 1936-37 40,188 1889 63,486 

50 1937-38 69,743 1925 62,421 

51 1938-39 52,113 1891 62,109 
61,730 75 per cent. 

52 1939-40 33,722 1905 61,603 

53 1940-41 51,555 1906 59,023 

54 1941-42 26,824 1950 58,293 

55 1942 1,21,999 1928-29 56,790 
56,737 85 per cent. 

56 1943 1,15,354 1951 56,522 

57 1944 1,25,6C4 1957 54,693 

58 1945 .. 98,510 1938-39 52,113 

59 1946 ,. 1,47,928 1911 51,956 

60 1947 95,386 1940-41 51,555 

61 1948 .. 70,~3 1935-36 43,110 

62 1949 71,541 1936-37 40,188 
39,541 90 per cent 

63 1950 58,293 1939-40 . 33,722 

64 1951 56,522 1918 27,810 

65 1952 .. 73,883 1941-42 26,824 .. 
66 1953 98,608 1899 22,662 

67 1954 ll 1,24,739 1932-33 20,696 

68 1955 79,670 1934-35 9,517 

69 1956 1,16,355 1921 7,384 

70 1957 .. 54,693 .. 
Totsl--53, 96,405 

Annual~average-7 8,209 

Note.-N. A. means n<?t. available. 

Source.- Master Plan of tl:e Bhima Valley, Water Re~ources Investigation Cin:le, 

Government of Maharashtra. 
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TABLE No. 25 

RUN-OFF SERIES AND RELIABLE YIELD OF THE MUTHA RIVER 

Gau~e Station: Khadakwasla. Catchment area: 196 sq. miles 

Arranged chronologically Arranged in descending order 
Serial Degree of 
No. Year Discharge Year Discharge dependa-

in in bility 
MCft. MCft. 

(I) (2) (3) (4) (5) (6) 

1906 41,207 1914 78,821 

2 1907 72,086 1907 72,086 

3 1908 67,355 1946-47 72,015 

4 1909 62,324 1908 67,355 

5 1910 53,056 1931-32 63,233 

6 1911 35,976 1909 62,324 

7 1912 52,264 1933-34 60,274 

8 1913 54,800 1945-46 58,156 

9 1914 78,821 1942-43 57,530 

10 1915 38,662 1938-39 56,261 

11 1916 35,483 1954-55 56,124 

12 1917 48,845 1926-27 55,313 

13 1918 17,357 1913 54,800 

14 1919 48,887 1944-45 33,966 

15 1920 46,695 1910 - 53,056 

16 1921 36,821 1912 52,264 

17 1922 48,048 1953-54 - 52,203 

18 1923-24 45,436 1930-31 - 50,778 

19 1924-25 42,296 1932-33 - 50,396 

20 1925-26 36,070 1937-38 49,760 

21 1926-27 55,313 1943-44 - 49,756 

22 1927-28 46,480 1919 48,887 

23 1928-29 N.A. 1917 48,845 

24 1929-30 28,832 1940-41 48,652 
48,350 50 per cent. 
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TABLE No. 25--concld. 

Arranged chronologically Arranged in descending order 
Serial r- Degree of 
No. Year Disc~arge Year Disc~arge dependa· 

m m bility 
MCft. MCft. 

(I) (2) (3) (4) (5) (6) 

25 1930-31 50,778 1922 48,048 
26 1931-32 63,233 1920 46,695 
27 1932-33 50,396 1952-53 46,636 
28 1933-34 60,274 1927-28 46,480 
29 1934-35 45,369 1955-56 .. 46,334 

45,795 60 per cent. 
30 1935-36 30,916 1923-24 45,436 
31 1936-37 32,770 1934-35 45,369 

42,757 65 percent. 
32 1937-38 49,760 1924-25 42,296 
33 1938-39 56,261 1906 41,207 
34 1939-40 36,426 1950-51 39,761 
35 1940-41 48,652 1915 38,662 
36 1941-42 36,009 1951-52 38,622 

37,271 75 percent. 
37 1942-43 57,530 1921 36,821 
38 1943-44 49,756 1939-40 36,426 
39 1944-45 53,96~· 1925-26 36,070 

36,058 80percent. 
40 1945-46 58,156 1941-42 36,009 
41 1946-47 72,015 1911 35,976 
42 1947-48 35,623 1947-48 35,623 
43 1948-49 25,279 1916 35,483 
44 1949-50 26,324 1936-37 32,770 

32,518 90 per cent. 
45 1950-51 39,761 1935-36 •• 30,916 
46 1951-52 38,622 1929-30 28,832 
47 1952-53 46,636 1949-50 26,324 
48 1953-54 52,203 1948-49 .. 25,279 
49 1954-55 56,124 1918 17,357 
50 1955-56 46,334 

Total 23,12,287 

Annual average 47,190 

N ote.-N. A. means not available. 
Source.-Master Plan of the Bhima Valley, Water Resources Investigation Circle• 

Government of Maharashtra. 
J-1099-43 

'. 
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TABLE 

ANNUAL DISCHARGES OF 

Nira at Yelwandi at Gunjawani Mutha at Bhima at 
Serial Year Karanja Bhatghar at Mohari Khadakwasla Chaskaman 
No. C.A. = 86 C.A. = 128 C.A. = 183 C.A. = 196 C.A. = 140 

(I) (2) (3) (4) (5) (6) (7) 

1906 12,276 30,601 13,301 41,207 9,176 

2 1907 20,525 43,789 28,151 i2,086 18,155 

3 1908 20,363 40,086 25,039 67,355 24,064 

4 1909 18,806 35,997 21,851 62,324 13,360 

5 1910 25,963 38,185 27,081 53,056 31,054 

6 1911 9,968 'ZI,073 7,704 35,976 21,263 

7 1912 15,583 34,656 21,449 52,264 37,500 

8 1913 29,324 35,229 24,506 54,800 50,444 

9 1914 25,823 45,412 31,344 78,821 31,006 

10 1915 14,411 26,781 21,549 38,662 16,713 

II 1916 23,390 23,812 12,704 35,483 13,043 

12 1917 24,229 42,512 24,716 48,845 14,341 

13 1918 8,542 19,925 7,425 17,357 5,633 

14 1919 31,886 42,873 23,917 43,887 18,182 

15 1920 21,876 37,728 23,905 46,695 9,275 

16 1921 21,314 35,736 20,410 36,821 12,871 

17 1922 11,933 . 42,130 28,916 48,048 12,967 

18 1923 22,369. 40,768 20,970 45,436 12,598 

19 1924 18,174 • 24,943 20,399 42,296 15,030 

20 1925 15,170. 27,312 18,280 36,070 12,110 

Total yield 4,01,955 6,89,546 4,23,617 9,62,483 3,83,795 
----

Average yield 20,098 34,471 21,181 48,124 19,190 

75 per cent yield 15,583 27,312 20,399 38,662 12,871 

Note.-C. A. means catchment; 
Souru.-Master Plan of the Bhima ValleY, Water 
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No. 26 

RIVERS I~ THE BHIMA VALLEY 

[Figures in MCft.] 

Kukadi at Minaat Ghod at Sina at Adhala Man at Total of 
Shirapur \Vadgaon Nirgudsar Hatwalan Nalla at Mhaswad columns 

C.A. = 464 C.A. = 78 C.A. = 284 C.A. = 446 atEkruk C.A. = 480 (3) to (13) 
C.A. = 159 C.A. = 2644 

(8) (9) (10) (II) (12) (13) (14) 

13,467 5,592 19,477 3,281 1,983 2,647 153,008 

23,943 7,162 39,610 4,724 1,567 2,631 267,337 

32,456 2,861 47,852 1,369 1,557 4,185 267,187 

32,023 4,260 42,006 3,172 3,SII 5,324 242,934 

35,123 6,364 53,493 10,364 6,70'0 13,939 301,322 

24,073 5,548 17,948 2,913 709 3,936 151,111 

31,733 10,157 57,661 1,489 607 1,278 264,377 

41,334 11,042 47,624 7,653 1,238 2,143' 305,337 

95,228 17,710 45,700 6,855 2,208 2,288 382,395 

64,562 9,195 29,744 4,663 3,651 4,039 233,981 

84,854 14,814 41,479 12,593 6,117 273,294 

29,872 6,535 18,125 .... 4,152 3,893 2,010 219,230 

9,114 1,999 7,221 131 253 338 77,988 

42,425 7,108 27,582 5,858 2,346 5,334 256,398 

33,603 3,450 16,804 755 1,532 1,091 196,714 

24,199 7, I I I 22,792 1,638 1,362 2,688. 186,972 

32,539 5,158 19,989 2,843 268 437 215,228 

33,471 10,058 20,553 2,382 1,667 2,401 212,673 

40,042 7,506 34,391 1,975 1,395 1,092 ' 207,243 

. 23,961 3,493 16,425 1,556 1,240 763 156,380 

7,53,022 1,47,123 6,26,476 80,366 44,110 58,614 4,571,109 

37,651 7,356 31,324 4,018 2,205 2,931 228,555 

28,943 5,158 19,477 1,638 '1,240 1,220 196,714 

area in square miles. 
Resources Investigation Circle, Government of Maharashtra. 
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TABLE 

ANNUAL DISCHARGES OF RIVERS 

Kadwa at Odal at Godavari at Aundha Nalla 
Year Palkhed Khadak Ozar Ganga pur at Mukane 

C.A.=314 C.A.=38 C.A.=I45 C.A.=52 

(I) (2) (3) (4) (5) 

1906 11,691 1,169 5,5~1 6,786 

1907 36,383 651 14,590 10,898 

1908 20,214 302 9,893 5,313 

1909 15,685 1,474 10,234 14,971 

1910 19,691 2,179 7,918 11,955 

1911 12,173 1,01 I 5,394 2,691 

1912 37,186 1,615 17,432 13,521 

1913 26,229 732 21,879 4,285 

1914 62,888 5,043 22,389 9,838 

1915 28,591 4,378 12,635 3,.253 

1916 22,949 6,116 12,299 3,703 

1917 36,908 1,000 14,768 3,892 

1918 10,513 290 6,182 1,622 

1919 38,278 2,326 17,160 4,008 

1920 7,335 191 7,678 3,985 

1921 24,125 980 11,577 3,743 

1922 19,053 97 14,644 

1923 16,517 590 13,693 7,860 

1924 17,054 921 14,717 11,114 

1925 8,563 191 6,501 2,724 

Total yield 4,72,026 31,156 2,47,133 1,26,162 

Average yield 23,601 1,558 12,356 6,308 

75 per cent yield 15,685 590 7,918 3,733 

Note.-C.A. means catchment area in square miles. 
Source.-Technical Paper No. 30. A critical study of Run-off and Floods of 
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No. 27 

-IN THE GODAVARI VALLEY 

[Figures in MCft.] 

Darna at Karwa at Pravara at Mula at Total of 
Nandgaon Pimpalgaon OzarWeir Rahuri column( 3) to (I 0) 
C.A.=I56 C.A.=67 C.A.=621 C.A.=900 C.A.=2293 

(6) (7) (8) (9) (10) 

21,063 3,214 26,059 32,290 1,07,803 

36,187 4,880 27,387 36,879 1,67,855 

17,378 4,945 38,767 44,090 1,40,902 

13,773 4,306 36,011 42,171 ·),38,625 

24,054 8,632 33,633 .. 49,370 1,57,432 

16,358 2,403 17,708 24,564 82,302 

28,019 6,172 26,927 35,865 1,66,737 

41,044 7,558 29,817 63,688 1,95,232 

30,559 14,701 47,085 59,286 2,51,789 

19,158 5,976 28,012 41,219 1,43,222 

21,893 6,868 40,958 57,028 1,71,814 

34,113 3,570 48,354 34,858 1,77,463 

9,663 771 13,655 13,748 56,444 

27,572 4,149 40,506 48,288 . 1,82,287 

21,381 2,107 30,594 21,511 94.782 

25,750 2,708 19,360 40,304 1,28,547 

29,189 3,615 1,198 64,555 1,32,370 

25,032 3,222 31,359 33,777 1,32,050 

21,259 3,950 29,934 33,883 1,32,832 

21,217 2,297 25,592 28,405 95,490 

4,84,662 96,044 5,92,916. 8,05,779 28,55,978 

24,233 4,802 29,646 40,289 1,42,799 

21,063 3,214 26,059 33,777 1,28,547 

catchments of the Bombay Presidency by C. C. Inglis with A. J. DeSouza. 



TABLE No. 28 

PROGRESS OF IRRIGATION BETWEEN 1947-48 AND 1960-61 DUE TO MAJOR AND MEDIUM IRRIGATION 
SCHEMES IN THE STATES IN INDIA 

Serial Name of State 
No. 

(I) (2) 

Punjab 

2 Bihar 

3 West Bengal 

4 Uttar Pradesh 

5 Andhra Pradesh , , 

6 Madras 

7 Orissa 

Culturable 
area 

(3) 

212-06 

275·73 

144-42 

498·17 

.. 385-82 

204-82 

203-66 

Area to be irrigated 
when all major 

Irrigated and medium 
area in schemes taken 

1947-48 upto the end 
of 1960-61 

are 
completed 

(4) (5) 

39-78 83-29 

7-73 63-42 

N.A. 29·90 

54-72 97·34 

27·10 64·30 

22·52 31-42 

3·53 29-68 

[Area figures in lakh acres] 

Percentage Percentage Difference 
of column of column between 

(4) to (5) to column 
column (3) column(3) (7) and 

colwnn (6) 

(6) (7) (8) 

18·8 39·3 20·5 

2·8 23·0 20·2 

N.A. 20·7 N.A. 

11·0 19·0 8·0 

7·0 16·6 9·6 

11·0 15-6 4·6 

1·7 14·5 12·8 

~ 
'ti-
~ 
~ 
~· 
lt!j 



B Gujarat .. 270·82 0·05 33·14 2·2 

9 Rajasthan 611·27 N.A. 36·66 N.A. 

10 Mysore 295·10 0·30 15·10 0·1 

II Madhya Pradesh 551·71 6·48 28·90 1·2 

12 Mabarashtra 524·67 4·94 17·42 1·0 

Note.-N. A. means not available. 

Source.-(i) ' Third Five-Year Plan ' Government of Iiidia, Planning Commission. 
(ii) Financial Results, 1947-48. Government of India, Central 'Vater and Power Commission. 

(iii) Statistical Abstract of India, 1957-58. Government of India, Central Statistical Organisation. 

14·0 13-8 ~ 
'ti-

"' 6·0 N.A. :::t 
~ 
~· 

5·1 5·0 ~ 

5·2 4·0 

3·3 2·3 
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Serial 
No. 

(I) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

AppendixF 

TABLE 

EXTENT OF IRRIGATION, POPULATION AND OUTLAY ON 1\IA.JOR 
AND THIRD FIVE-YEAR PLANS IN THE 

Estimated 
outlay on 

Name of State Percentage of Population irrigation in the 
net sown area (1961 Census) first three 

irrigated in lakhs F. Y. Plans 
(Provisional) (in Iakh Rs.) 

(2) (3) (4) (5) 

Punjab 41"2 2,03 122,80 

Jammu and Kashmir 44"3 36 9,88 

Kerala 18•3 1,69 33,99 

Orissa 17"4 1,76 97,10 

Andhra Pradesh 25"2 3,60 171,71 

West Bengal 23•5 3,50 76,53 

Madras 38•3 3,37 66,78 

Bihar 22"9 4,65 97,82 

Rajasthan 11•4 2,01 145,15 

Mysore 7"4 2,35 110,22 

Gujarat 5•9 2,06 104,37 

Uttar Pradesh 27"3 7,38 100,28 

Maharashtra 5•1 3,95 104,05 

Madhya Pradesh 5•3 3,24 79,23 

Assam 29"9 1,19 3,98 

India 17"3 43,64 1,342,02 

Notes.-(i) Figures in columns (3) and 
(ii) N. A. means not available. 

Source.-( I) Third Five-Year Plan of 
(2) "Provisional Figures" issued 
(3) Bureau of Economics and 
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No. 19 

AND MEDIUM IRRIGATION PROJECTS IN THE FIRST, SECOND 
DIFFERENT STATES IN INDIA. 

Outlay per Non-irrigated Outlay in 
capita in area in lakh acres Rs. per non-irrigated 

Rs. acre 
col. (5)/col. ( 4) 

(6) (7) (8) 

60 1,06 1,16 

27 9 I, I 0 

20 37 92-

55 1,14 85 

4a 2,10 8Z 

22 98 78 

20 89 7) 

21 1,48 66 

72 2,72 53 

47 2,31 48 

51 2,16 48 

·13 3,04 33 

26 4,20 25 

24 3,63 ll 

3 36 II 

31 26,68 50 

(7) relate to 1956-57. 

India. 
by Registrar Gener-.U, Census Operations, New Delhi. 
Statistics, Government of Maharashtra. 

Estimated 
increase in 

irrigated area 
per capita during 

1948 and 1965 
(acres) 

(9) 

0"21 

N.A. 

N.A. 

0"15 

o·ro 
N.A. 

0"03 

0"12 

N.A. 

o·o6 
o·rs 
0"06 

003 

o·os 
N.A. 

N.A. 
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TABLE 

IRRIGATION POTENTIAL OF THE 

Total area of the, basin in State Area 
actually 

Serial Name of river-basin Geographical area Culturable irrigated at 
area present by 

(Sq. (Lakh (Lakh acres) surface 
No. or 

sub-basin 
miles.) acres) sources 

(Lakh· ac,:es) 

(I) (2) (3) (4) (5) (6) 

Krishna basin (proper) .. 8,446•4 54-03 39"92 J·OJ 
(73"9) 

2 Bhima sub-basin 18,646•7 119"33 97•39 2"43 
(81"5) 

3 Godavari basin (proper) 27,052"6 172"35 147"40 1"37 
(85•5) 

4 Wainganga sub-basin (in- 32,630•5 208"61 114•00 5•46 
eluding Penganga and (54•6) 
W ardha sub-basin). 

5_ Tapi basin .. 19,975•2 133•09 82•83 0"59 
(62"2) 

6 Basins of west flowing rivers 12,200•5 77"43 . 43"13 o·z1 
in Konkan. 

Total 

(55"7) 
----

.. 1,18,951·9 764•84 524•67 11•07 
(63•6) 

Notes.-(i) Figures in col. (13) show the maximum area 
river valleys. In case the percentage of peren
shown in col. ( 10.) 

(ii) N.A. means not available. 

(iii) Figures in brackets are percentages of col. ( 5) to 

(iv) •According to projects envisaged in the Master 

(v) Figures in brackets are percentages of col. ( 13) to 

(vi·' tYield available after allowing for the upper 

(vii) tYield available after allowing for upper 

Source.-Figures in columns (4) to (6) are repeated 
Figures in col. (3) are taken from the 
Figures in col (7) to ( 12) are !nipplied by 
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No. 30 

RIVER B.-\SI~S IN 1\:IAHARASHTR.-\ 

Utilisable Culturable Area which can be brought under 
\\"ate~: resources quantity comman- irrigation by water resources 

out of ded area in col. 9. 
. 75% 50% c 75% (Lakh 

dependable acres) By By Total 
dependable dependable supply • Lift flow (Litkh 

(T.M.C.) (Lakh (Lakh acres) 
(T.l\I.C.) (T.l\I.C.) • acres) acres) 

(7) (8) (9) (10) (II) (12) (13) 

769•54 913"46 512"80 13"84 0"61 9"65. 10"26 
(25•7) 

309"40 415"98 308"42 26"07 •2•55 16"07 18"62 
(19"2) 

403"60 N.A. 363"66 32•34 N.A. 23"67 23•67 
(16•1) 

t719"12 N.A. 499"63 42•34 N.A. 30"14 30•14 
(26"4) 

1228"86 397"63 206"07 16•35 N.A. 12"93 12"93 
(15•6) 

1,soo·oo N.A. N,:~· N.A. N.A. N.A. N.A. 

3,930"52 

which can be irrigated with the crop pattern indicated in the relevant Master Plans of the 
nials is reduced, the irrigable area would be correspondingly increased, limited to the area 

col. ( 4.) 

Plans so far prepared by the \Vater Resources Investigation Circle. 

col. ( 5.) 

utilisation of 37·3 T.M:.C. in Madhya Pradesh. 

utilisation of 132 T.M.C. in Madhya Pradesh. 

from Table Ko. 15. 
StatiGtician, Agriculture Department, Maharashtra State. 
\Vater Resources Investigation Circle, Poona. 



TABLE No. 31 \.» 
~ 

DISTRIBUTION OF IRRIGATED AREAS BY CROPS ON IRRIGATION WORKS OF DIFFERENT TYPES IN "' 
WESTERN MAHARASHTRA 

(Average for the period 1955-56 to 1957-58) 

Weir schemes Small storage Large storage Total for storage Total for all 
schemes schemes schemes schemes 

Serial Name of A.. r------"------, r------"- A.. r--"'---"""'\ 
No. crop Area Percen. Area Perccn. Area Percen· Area Percen- Area Percen-

(Acres) tage (Acres) tage (Acres) tage (Acres) tage (Acres) tage 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (10) (I I) (12) 

Sugarcane 1,055 1 142 2 66,152 22 66,294 22 67,349 21 

2 Wheat 7,091 37 848 14 19,496 7 20,344 7 27,43) 8 

3 Rice .. 1,253 6 Ill 2 8,272 3 8,383 3 9,636 • 3 

4 Jowar 3,157 16 2,900 49 94,894 32 97,794 32 1,00,951 31 

5 Bajri 142 308 5 28,230 9 28,538 9 28,680 9 

6 Gram 1,333 7 644 11 18,426 6 19,070 6 20,403 6 
~ 

7 Tur ,. 14 
~ 

4,816 2 4,830 2 4,831 
~ 
lot 

8 Grour~dnut •. 60 58 17,811 17,869 6 17,929 6 '~!:! 



9 Cotton 366 2 542 9 15,147 5 15,689 5 16,055 5 ~ 

10 Others 5,156 26 401 7 26,224 8 26,625 8 31,781 10 l 
st· 
._;, 

Total 19,614 100 5,968 100 2,99,463 100 3,05,436 100 3,25,050 100 

Notes.-(i) Small storage schemes are those with a live storage of less than 500 MCft. 
(ii) Large storage schemes are those with a live storage of more than 500 MCft. 
(iii) The irrigation works under each group ore those listed in Table No. 33. 
(iv) Dash denotes negligible percentage. 

Source.-Irrigation Administration Reports, Government of Maharashtra. 



Append~F 

TABLE 

CAPITAL COST OF IRRrGATION PROJECTS TAKEN UP 

Gross 
Live annual Capital 

storage utilisation cost 
Serial Name of project 
No. 

(MCft.) (MCft.) (Lakh Rs.) 

(I) (2) (3) (4) (5) 

(I) MAJOR PROJECTS 

(A) Western Maharashtra 

Vir 9,408 14,680 558·01 

2 Mula 32,600 34,400 1,517·00 

3 Girna 23,000 22,482 1,254·24 

4 Ghod 6,030 loA50 499·00 

5 Warna 2,800 ,4,340 154·50 

6 Karwand 770 1,250 116·27 

7 Kurnoor 1,690 2,740 170·00 

8 Khadakwasla 14,700 : 18,100 1,129.00 

9 Gangapur (both stages) 7,200 9,800 490·61 

Total (A) 98,198 1,18,242 5,888·63 

(B) Vidarbha 

I Bor-stage I 3,000 3,500 277·34 . 
2 Itiadoh 16,305 14,300 692·02 

3 Dina 1,976 2,800 226·91 

4 Nalganga 2,526 2,465 201·32 

5 Bagh 6,600 8,800 584·28 

6 Katepurna 3,280 2,900 233-32 

Total (B) 33,687 34,765 2,215·19 
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No,·32 

IN THE FIRST AND THE SECOND FIVE-YEAR PLANS 

lrrigable 
command (Acres) 

(6) 

1,01,000 

2,31,400 

1,42,870 

62,400 

20,000 

11,200 

15,00() 

77,000 

64,000 

: 7,24,870 

26,250 

74,500 

30,500 

24,500 

60,000 

24,000 

2,39,750 

Cost per MCft. 
of live storage 

(5) divided by (3) · 

(Rs.) 
(7) 

5,930 

4,650 .. 
5,450 

8,270 

5,510 

15,100 

10,060 

7,67() 

6,829 

5,99() 

9,240 

4,250 

11,500 

7,950 

8,850 

7,100 

6,577 

Cost per MCft. 
of gross annual·· 

utilisation 
(5) divided by (4) 

(Rs.) 
(8) 

3,805. 

4,410 

5;575 

4,770 

3,560 

9,300 

6,200 

6,230 

5,010 

4,980 

7,910 

4,840 

8,100 

8,150 

6,625 

8,050 

6,H4 
.. 

Irrigable 
command per MCft. 

· of gross annual· ·
utilisation · · · 

(6) divided by (4) 
(Acres) 

(9) 

6·90 

6·72 

6·36 

5·97 

4-61 

8·96 

5-48 

4-26 

6·52 

:,.~. ,. 6·12<: 

. 7·~0 

5·21 

10·89 

9·94 

6·82 

. 8·27 

. ,':: '6·90. ·. 
·- .............. 
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TABLE 

CAPITAL COSl' OF IRRIGATION PROJECTS TAKEN UP 

Name of project. 
Gross 

Serial Live annual Capital 
No. storage utilisation cost 

(MCft.) (MCft.) (Lakh Rs.) 

(I) (2) (3) (4) (5) 

(C) Marathwada 

Purna 32,529 34,300 1,411.00 

2 Manar·stage I 1,455 4,406 192·01 

Total (C) 33,984 38,706 1,603·01 

Total for major projects 1,65,869 1,91,704 9,706·83 

(II) MEDIUM PROJECTS .. 
(A) Western Maharashtra 

1 Ranand Tank .. 225 225 30·18 

Total (A) 225· 225 3()-18 

(B) Vidarbha 

Pindrabodi Tank .. 46-4 550 37·50 

2 Ekb11rjee Tank 416 592 42·99 

Total (B) 880 1,142 80·49 

(C) Marathwada 

Sindphana .. 38l 561 43·7tl 

2 Thima 301 466 5d·06 

3 Chandani 537 %5 69-86 

Total (C) 1,220 1,992 169·70 

Total for medium prQjects 2,325 3,359 280·37 

Total for major and medium projects 1,68,194 1,95,063 9,987-ZO 
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No. 32-cont. 

IN THE FIRST Al~D THE SECOND FIVE'YEARPLA .. NS 

lrrigable 
command (Acres) 

(6) 

1,52,000 

25,000 

1,77,000 

11,41,620 

2,700 

2,700 
----

5,030 

7,500 

----
12,550 

7,000 

6,000 

9,200 

22,200 
----

37,450 

11,79,070 

J-1099-H 

Cost per MCft. 
of li,·e storage 

(5) divided by (3) 
(Rs.) 

(7) 

4,337 

10,320 

4,718. 

5,852 

13,420 

13,420 
----···' 

8,081 

10,340 

9,147 

12,770 

16,963 

13,156 

-----
13,910 

-----
12,060 

5,937 

Cost per 1\ICft. 
of gross annual 

utilisotion 
(5) dividi!d by (4) 

(Rs.) 

(8) 

4,113 

4,369 

4,141. 

5,065 

13,420 

13,420 
-----

6,817 

7,263 

7,050 
----

8,695 

10,957 

7,240 

8,)19 

8,349 

5,119 

341 

lrrigablc 
command per MCft. 

of gross annual . . 
utilisation 

(6) divided by (4) 
(Acres) 

(9) 

4-43 

-5-67 

4·57 

5-96 

12·00 

12'00 
----

9·18 

12·70 

10·99 
---

12-47 

12·87 

9·53 

----
11·14 

11-lj 

fj·04 
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TABLE 

CAPITAL COST OF IRRIGATION PROJECTS TAKEN UP 

'Gross 
Serial 
No. 

Name of project Live 
storage 

annual Capital 
utilisation cost · 

(MCft.) (MCft.) (Lakh Rs.) 

{I) (2) (3) (4) (j) 

(JlJ) MINOR WORKS (TANKS) 

G.uravpimpri 116 10') 11-496 

2 QanJ,j 102 80 11·924 

3 Sapt~a 117 90 11·74j 

4 Chincholi 98 81 14.607 

5 Tal war 114 J6j 14·240 .. 
6 Kamli 110 206 19·990 

7 Tamve 125 J2j 10·454 

8 Durgaon 73 113 7'769 

9 Bahirobawadi 49 5~ 7·160 

10 Zadi 43 47 3·513 

----
Total for minor works 944 1,069 JI7·S9a 

No/e.-The estimated capital cost mentioned in colwnn (5) is in some cases liable to 
cost of individual schemes. ·Changes in ·the individual cost of schemes would not affect 

Source.-( I) Information regarding major and medium projects is supplied br the 

(2) Information regarding minor works (tanks) at Sr. Nos. I to 7 
Legislature, and that regarding works at serial Nos. 8 to 10 supplied 
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No. 32-concld. 
IN THE FIRST A...'\;D THE SECOND FIVE YEAR PLANS-coucld. 

lrrigable 
command (Acres)-

(6) 

1,887 

1,600. 

1,800' 

1,800 . 

3,000' 

2,400. 

1,980 . 

1,704 

~00 

700 

17,671 

Cost per 1\iCft. 
of live storage 

(5) divided by (3) 
(Rs.) 

(7) ' 

9,913 

11,690. 

10,040' 

14,910 

12,490 

18,180 

8,358 

1Q.640 

14,6~0 

21,283 

12,480 

Cost per MCft. 
of gross annual 

utilisation 
(5) divided by (4) 

(Rs.) 

(8) 

10,550 

14,890 

13,050. 

18,040 

8,630 

9.943' 

8,358 

6,876 

13,510 

18,110 

11,040 

Irrigable 
command per MCft. 

. of gross annual 
utilisation 

(6) divided by (4) 
(Acres) 

{9) 

17-3 

. 20·() ' 

20·0 ,. 

22-2 

18·2' 

11-6 ' 

15-8 

15·1 

15.0 

15·0' 

-----
16·5 

reviSion. The object of this table is to give an idea of the average cost rather than the exact 
the averages materially. 

Irrigation and Power Department. 

e"1:ractcd from the material supplied by Government to the Estimate Conunittee of 
by the Executive Engineers concerned. 
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TABLE 

FINANCIAL POSITION OF COMMERCIAL 

Capital Live 
Serial 
No. 

Name of scheme cost up to storage 
1950-51 ( MCft.) 

(in hundred 
Rs.) 

(I) (2) (3) (4) 

(A) Lar~e stora~e sch~me 
I Ekrur Tank .. 13,40,4 2,349 
2 Chankapur Tank 20,79,5 1,548 
3 Mutha Canal including Matoba Tank 70,19,2 3,252 
4 Pravara River 'Vorks 
5 Ashti Tank .. 
6 Mhaswad Tank 
7 Kadwa River Works .. 
8 Nira L. B. C. & R. B. C. 
9 Godavari Canals 

(B) Sma-ll storage schemes 

I Mhaswa Tank 
2 Mayani Tank 
3 Bhatodi Tank 
4 Sirsuphal Tank 
5 Parsul Tank .. 
6 Pathri Tank .. 
7 Bhada1wadi Tank 

(C) Weir schemes 
I Shahada Channel 
2 Chikhali Canal 
3 Upper Man River Project 
4 Rcwadi Canal 
5 Lower Panzara River Works 
6 Yera1a River Irrigation Works 
7 Jamda Canal 
8 Krishna Canal 

1,52,60,5 I 1,389 
8,41,7 1,064 

20,96,0 !,538 
10,35,9 606 

5,72,06,7 4,791 
1,06,86,4 7,763 

-----
Total (A) 9,75,66,3 54,300 

1,39,0 153 
6,80,9 81 
3,79,2 37 
2,24,6 330 
4,82,9 98 
6,42,8 407 
5,91,5 202 

Total (B) 31,40,9 1,308 

1,07,5 
57,4 

4,39,3 
59,8 

4,68,6 
7,81,5 

10,51,4 
9,49,8 

Total (C) 39,15,3 

Notes.-(i) Figures in columns (5) to (9) are averages 
(ii) Large storage schemes are those with a 
(iii) Small storage schemes are those with a 
(iv) Capital outlay for Godavari Canals is UJ1 

(v} Other expenditure excludes expenditure 
(vi) Dash denotes negligible expenditure. 

Source.-(i) Annual Finance Schedules, Maharashtra 
(ii) Irrigation Administration Reports, 
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No. 33 
IRRIGATION SCHEMES_ IN WESTER!'Il" MAHARASHTRA 

- ) . 
Recurring expenditure ( in hundred Rs. ) 

Receipts 
Establis~ent ( in hundred Rs. ) Maintenance Other Total 

and repairs charges expenditure 

(5) (6) (7) (8) (9) 

3,40.0 37,8 23,5 5 61,8 
6,02,0 33,7 16,5 6 50,8 
5,89,7 88,9 .' ·74,6 1,6 1,65,1 

25,87,6 2,03,6 ' 3,75,9 3,4 5,82,9 
31,2 6,7 11,7 2 18,6 
62,9 15,5' '24,7 . 3 40,5 

1,48,7 14,4 57,6 7,6 79,6 
46,35,7 3,51,3 8,51,2 11,5 12,14,0 
20,67,9 1,88,7 4,04,2 2,5 S,95,4 

1,10,65,7 9,40,6 18,39,9 28,2 28,08,7 

3,9 2,2 2,6 4,8 
17,3 5,2 8,0 . 1 13,3 
5,2 1,8 5,8 I 7,7 
5,6 '3,9 3,2 - 7,1 

10,9 5,8 14,6 20,5 
27,3 3,9 4,4 8,3 
13,2 3,6 6,6 10,3 

83,4 26,4 •· 45,2 4 72,0 
---- ---- --- --

56,4 11,6 15,2 2 '' 27,0 
4,6 1,6 .9 2,5 
9,5 7,2 II, I 18,4 
5,0 3,2 4,6 7,8 

35,0 13,0 19,7 2 32,9 
30,7 14,6 20,8 4 35,8 
96,6 21,2 31,0 4 52,6 
77,2 20,7 41,8 4 62,9 

3,15,0 93,1 1,45,1 1,7 2,39,9 

for the years 1957-58 to 1959-60. 
live storage of more than 500 MCft. 
live storage of less than 500 MCft. 
to 1946-47 only. 
on extensions and improvements. 

State. 
Government of Maharashtra. 
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TABLE No.3~ 

SUMMARY OF THE FINANCIAL POSITION OF COM:\-IERCIAL 
IRRIGATION SCHEMES IN WESTERN MAHARASHTRA 

\ . ' 
(Based on Table No. 33) • 

Large storage Small storage Weir 
schemes schemes schemes 

Serial Item .--"----1 
No. Total 

; :Per Total ' ; Per Total 
'1 <• '1 (LakhRs.) MCft. (Lakh Rs.) MCft.· (LakhRs.) 

(Rs.) (Rs.) 

(I) (2) (3) (4) (5) (6) (7) 

Capital outlay up to the 975.66 1,797 31.41 2,401 39'15 
enQ of 1950-51. • 

2' Receipts I 10.66 204 0.83 63 J·J.s 

3 Expenditure-

(a) Maintenance and 9.41 17 0.26 20 0'93 
· · repairs.· 

(b) Estaplishment 18.40 33 0.45 35 1'45 . 

(c) Other expenditure •• 0.28 o·51 o·oz 

(d) Interest at 4·75 per 46.34 85.34 1.49 114 1"86 
cent. ·per annum. 

Total expenditure-
(Annual cost) 74.43 135.85 2.20 169 4'26 

4 Profit ( +) or loss (-) +36.23 +68.15 -1.37 -106 -Ill 

•For Godavari Canals, capital cost is given up to 1946-47 only so as to exclude the 
cost of the new Gangapur Project. 

Note.-The figures against item 4 are based on the capital outlay against item I. The 
capital cost of large storage schemes was Rs. 1,797 per MCft. as stated in column (4) above 
whereas at the present rates of construction the capital cost would be about Rs. 6,000 per 
MCft. The apparent profit under large storage schemes obtains only because of the 
low capital cost incurred on these schemes. 



·.TABLE No. 35 ::t:.. 

CALCULATION. OF TI-tE SU.l\1-AT~CHARGE ON THE CAPITAL GOST PER l\1CFT. OF· ~ 
STORAGE ~ 

~· 

Year since. Capital Percentage . Percep.tage Annuul Recurring Interest Annunl Annual Surrt-at-
t=:j 

commence- cost potential utilisation receipts expenditure charges cost [col. loss [ool. charge at 
mentof (In Rs.) created of the total (In Rs.) (In Rs.) (In Rs.) (6) plus col. (8) minus col. the end of 

construction -potential (7)] (In Rs.) (5)] (In Rs.) the yeor 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (I 0) 

· , lst 1,100 26 26 26 1,126 
2nd 1,300 84 84 84 2,510 

. 3rd 1,300 150 150 150 3,960 
:4th ,1,300 25 10 13 219 232 232 5,492 
5th 500 25 35 14 26 273 299 285 6,277 
6th 500 25 6.0 62 39 310 349 287 7,064 
7th 25 .85 144 52 336 388 244 7,308 
8tb. ... j 100 246 52 347 399 153 7,461 
9th. 100 336 52 ~54 406 70 7,531 

1 Otfl: 100 390 52 358 410 20 7,551 
- -·-
To. tal . _6;!)00 . . 100 lO.O . 1,551 

; .. say ( 1,550) 

Therefore. the. sum-at-charge is Rs. 6,000 + 1,550 = Us. 7,550 · 
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TABLE 

WATER REQUIREMENTS OF CROPS Al.~D THE 

Normal Interval Acre· 
period in days inch 

Serial Name of crop Earliest date Latest date of between depth 
No. of watering of watering growth two per 

(days) water- water-
ings ing at 

canal 
head 

(I) (2) (3) (4) (5) (6) (7) 

Rice (early) 15th May 14th Oct. 110 10 5·2 

2 Rice (late) 15th May 14th Nov. 150 10 5·2 

3 Kharif jowar 1st July 31st Oct. 110 30 3·9 

4 Rabi jowar 1st Sept. 28th Feb. 130 30 3-9 

5 Bajri '• lst July 31st Oct. 100 30 3-9 

6 Wheat lst Nov. 28th Feb. 130 20 3-9 

7 Gram .. lst Nov. 28th Feb. 100 30 3·9 

8 Tur .. 1st July 31st Dec. 180 30 3-9 

9 Kharif groundnut 1st July 31st Oct. 120 30 3-9 

10 Swnmer groundnut 1st l\Iar. 30th Ju.ne 110 20 3·9 

II Ordy. cotton 1st July 30th Nov. 150 30 3-9 

12 Long staple cotton 1st April 30th Nov. 220 s. 10} 
3-9 

o.s. 30 

13 Sugarcane Throughout the year .. 10 5·2 

14 Other perennials Throughout the year • 10 5·2 

15 Other crops 1st July .. 28th Feb. 100 30 3·9 

Notes.-(i) Number of waterings during the kharif season are worked out after taking into 
(ii) Figures in column ( 16) are worked out on the basis explained in the attached 
(iii) S. =Summer. 
(iv) 0. S. =Other seasons. 
(v) Dash denotes 'nil'. 
(vi) •Not worKed out due to varying periods and seasons. 
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No. 36 

COSTS OF WATER REQUIRED 

Annual water requirements in acre-inches at canal head 

K.harij Rabi Summer Total Cost of 
~ ~ ~ water 

1st July to 1st Oct. to lst March to Number Quantity required 
30th Sept. 28th Feb. 30th June of (acre- (in Rs.) 
~ ~~ water- inches) 

Number Quan- Number Quan- Number Quan- ings 
of tity of tity of tity 

water- (acre- water- (acre- water- (acre-
ings inches) ings inches) ings inches) 

(8) (9) (10) (I I) (12) (13) (14) (15) (16) 

5 26·0 3 15-6 8 41-6 44·20 

5 26·0 3 15-6 4 20·8 12 62·4 69·37 

3-9 3-9 2 7·8 8•19 

4 15-6 4 15·6 18•41 

2 7-8 2 7·8 7·18 

6 23-4 6 23•4 27-61 

3 117 3 11·7 I JoB I 

3·9 3 11·7 •.·' 4 15·6 17-40 

2 7·8 3-9 3 11·7 11•78 

6 23-4 6 23•4 30•42 

2 7-8 2 7·8 4 15·6 16·38 

2 7·8 2 7·8 7 27·3 II 42•9 51~87 

7 36·4 15 78·0 12 62·4 34 176·8 206·65 

7 36·4 15 78·0 12 62·4 34 176·8 206·65 

2 7·8 4 15-6 • • • 

consideration a normal effective rainfall of about I 0 inches. 
notes. 
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Notes to Table No. 36 

Method of calculation of cost of water. 

Appendix F 

(I) In calculating water requirements at the canal head, losses are assumed to be 
30 per cent. of the requirement at the distributary head. 

(2) Annual utilization is 128· 5 per cent. of stored quantity •. 

(3) Annual recurring cost is Rs. 41 0 per MCft. of storage or Rs. 320 per MCft. 
of water utilised. 

( 4) Percentage of storage capacity used in the different seasons :

Per cent. 

Kharif 28·5 

Rabi 63-9 

Summer 36·1 

Total 128·5 

(5) 1-1 MCft. of water on 1st October is equivalent to J MCft. in the summer, 
the difference being the loss due to evaporation. 

(6) If 'W' is the cost of water in the rabi season, it is H 'W' in the summer and 
I 00 'W' in the kharif season. 

128·5 

(7) To recover Rs. 41 0 per MCft., we have 
(IOOW x 28~5) + (W X 63·9) + (I·J W X 36·1) 

128·5 

= Rs. 41,000 

i.e. 125·8 W = 41,000 

or W = 325·9 or Rs. 326 approximately. 

(8) Hence the cost of water utilised is as below:-

Kharif .. 
Rabi •• 

Summer 

Average 

Per MCft. Per acre
inch 

Rs. Rs. 

254 0·92 

326 1-18 

359 1·30 

320 1-16 
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TABLE No. 37 
WATER UTILISED BY AREAS UNDER DIFFERENT CROPS IRRIGATED 

BY STORAGE SCHEMES IN WESTERN MAHARASHTRA 

Water requirements for areas in column (3) 
Crop ( in acre-inches at canal head ) 

Serial Name of crop pattern 
No. (percentage) Kharif Rabi Summer Total 
(I) (2) (3) (4) (5) (6) (7) 

I Rice (early) 26·0 15-6 41·6 
2 Rice (late) 2 52·0 31·2 41-6 124·8 
3 Kharif jowar 12 46·8 46·8 93-6 
4 Rabijowar 20 312·0 312·0 
5 Bajri 9 70·2 70·2 
6 Wheat 7 '·. 163-8 163-8 
7 Gram 6 ' . 70·2 70·2 
8 Tur 2 7-8. . 23·4 31·2 
9 Kharif groundnut 6 46·8 23-4 70·2 

10 Summer groundnut 
II Ordinary cotton 5 39·0 39·0 78·0 
12 L. S. cotton 
13 Sugarcane 22 709·8 1,521·0 1,216·8 3,447-6 
14 Other perennials •• I 36·4 78·0 62-4 176·8 
15 Others 7 23-4 62·4 85-8 

Total 100 1,058·2 2,371·2 1,336·4 4,765·8 . 

Notes.-(i) Dash denotes nil or negligible. 
(ii) Figures in column (3) are percentage shares of different crops irrigated by 

storage schemes in Western Maharashtra. 
(iii) Water utilisation pattern: Percentage of utilisation: Percentage of storage, 

Total . • .. 100·0 .. 128·5 
Kharif 22-2 28· 5 
Rabi • • 49·8 63·9 
Summer 28·0 36·1 , 

(iv) lrrigable area per MCft. at canal head according to above water requirements-
Acres · 

(a) Per MCft. of utilisation 
(b) Per MCft. of storage (allowing 10 per 

cent of summer utilisation as evapora
tion losses). 

5·8 
7-2 

(v) Acreage actually irrigated by storage schemes in Western 
in one MCft. at canal head-

Acres 
(a) Per MCft. of utilisation 4· 3 
(b) Per MCft. of storage 5·5 

Maharashtra, 

(vi) Figures in columns ( 4) to (7) are the products of the figures in column 
· (3) multiplied by those in columns (9), (II), (13) and (15), respectively, in 

Table No. 36, except in respect of items 13 and 15. In respect of 
'13 Sugarcane', the requirements are worked out for 19·6 acres which 
would be the equivalent standing cane area for 22 acres. For item • 
'15 Others' out of 7 acres, 3 are assumed as kharif and 4 rabi. 
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TABLE No. 38 
ESTIMATES OF GROSS INCOMES OF DIFFERENT CROPS 

IRRIGATED BY GOVERNMENT IRRIGATION WORKS 
IN WESTERN MAHARASHTRA 

Yield per Average Gross Percentage 
Serial Name of crop irrigated harvest income of area Col. 
No. acre price (Rs. (Rs. per to total (5) X col.(6) 

(B. Md.) perB.Md.) acre) area (Rs.) 
[col. irrigated 

(3) X col.( 4)] 

(I) (2) (3) (4) (5) (6) (7) 

Paddy 20 14 280 3 840 

2 Kharif jowar 15 12 180~ 
31 5,580 

3 Rabi jowar 15 12 180) 

4 Bajri 12 14 168 9 1,512 

5 Wheat 15 19 285 8 2,280 

6 Gram 12 15 180 6 1,080 

7 Tur 10 22 220 220 

8 Groundnut (pods) 25 16 400 6 2,400 

9 Ordinary cotton (kapas) •. 10 33 330} 5 1,650 
10 L. S. cotton (kapas) 20 33 660 

11 Sugarcane (annual yield) •• 35 55 1,925 21 40,425 
(tons) (perton) 

12 Others 150 10 1,500 

Total 100 57,487 
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TABLE No. 39 

COMPARISON OF COSTS OF WATER REQUIRED BY DIFFERENT 
CROPS WITH THEIR ESTIMATED GROSS INCOMES 

[Figures in Rs. per acre] 

Serial Name of crop Cost of Gross 
6 per cent. 12 per cent. 

of of 
No. water income column ( 4) column ( 4) 

(I) (2) (3) (4) (S)"' (6) 

Early rice 44·20 280 16·8 33-6 

2 Kharij jowar 8·19 180 10·8 21·6 

3 Rabi jowar 18·41 180 10·8 21·6 

4 Bajri 7·18 168 10·1 20·2 

s Wheat 27·61 28S 17·1 34·2 

6 Gram 13-81 180 10·8 21-6 

7 Tur 1NO 220 13·2 26·4 

8 Groundnut (pods) 11·78 400 24·0 48·0 

9 Ordinary cotton (kapas) 16·38 330 19·8 39-6 

10 L. S. cotton (kapas) S1·87 660 39-6 79·2 

II Sugarcane 206·6S 1,925 11S·5 231·0 

12 Others •• 150 9·0 18·0 

Average per acre (weighted) 575 34·5 69·0 

Notes.-(i) Figures in column (3) are those in column ( 16) of Table No. 36. 
(ii) The average per acre is worked out on the basis of the crop pattern shown 

in column (12) of Table No. 31. • 
(iii) Figures in column ( 4) are those in column (5) of Table No. 38. 
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TABLE 

CHARGES FOR IRRIGATION WATER AT PRESENT .LEVIED FOR 

Serial Early Late 
No. Category Sugarcane Banana rice rice 

(I) (2) (3) (4) (j) (6) 

(A) Western Maharashtra. 
•1 Major canals-

(i) Flow from canals-
(a) Water rate 160·00 160·00 6·00 15·00 
(b) Irrigation cess 30·00 30·00 3·00 3·00 
(c) Local fund cess 30·00 30·00 1-12 1-81 
(d) Total of (a), (b) and (c) 220·00 220·00 10·12 19·81 

(ii) Lift from canals-

(a) Water rate 160·00 160·00 6·00 15-00 
(b) Irrigation cess 
(c) Local fund cess 30·00 30·00 J.l2 1-81 
(d) Total of(a), (b) and (c) 190·00 190·00 7·12 16·81 

(iii) Pazar flow-

(a) Water rate 160·00 160·00 Free Free 
(b) Irrigation cess 

30·00 30·00 (c) Local fund cess •• 
(d) Total of (a), (b) and (c) 190·00 190·00 Free Free 

(iv) Pazar lift up to 45 ft.- . 

(a) Water rate 60·00 60·00 Free Free 
(b) Irrigation cess 

11·25 11·25 (c) Local fund cess 
(d) Totalof(a),(b)and(c) 71·25 71·25 Free Free 

2 Minor tanks-

U(i) In Nasik and Central Circles-

(a) Water rate 80·00 80·00 6·00 14-00 
(b) Irrigation cess 30·00 30·00 3·00 3·00 
(c) Local fund cess •• 15·00 15-00 J.l2 2-62 
(d) Total of(a), (b) and (c) 125·00 125·00 10·12 19-62 

•••(ii) In the Deccan Irrigation Circle-

(a) Water rate 80·00 N.P. 6·00 14-00 
(b) Irrigation cess 30·00 N.P. 3·00 3·00 
(c) Local fund cess •. 15-00 1·12 2·62 
(d) Total of (a), (b) and (c) 125·00 N.P. 10·12 19·62 
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No. 40 

DIFFERENT CROPS IN MAHARASHTRA, BY REGIONS 

Wheat 

(7) 

9·00 
3·00 
1-69 

13-69 

9·00 

1-69 
10·69 

Free 

Free 

Free 

Free 

8·00 
3·00 
1·50 

12·50 

8·00 
3·00 
1·50 

12·50 

Rabi 
jowar 

(8) 

9·00 
3·00 
1-69 

13·69 

9·00 

1-69 
10·69 

Free 

Free 

Free 

Free 

8·00 
3·00 
1·50 

12·50 

8·00 
3·00 
1-50 

t2·50 

Bajri 

(9) 

6·00 
3·00 

. 1·12 
10·12 

6·00 

1-12 
7·12 

Free 

F\~e 

Free 

Free 

6·00 
3·00 
1-12 

10·12 

6·00 
3·00 
1-12 

10·12 

[In Rs. per acre] 

Fruit 
Cotton · Groundnut trees 

(10) (11) (12) 

15·00 6·00 100·00 
t3·00 3·00 15·00 

1·8·1 1-12 18·75 
19·81 10·12 133-75 

15·00 6·00 10000 

1-81 1-12 18·75 
16·81 7·12 118·75 

15·00 6 .. 00 100·00 

1-81 1.12 18·75 
16.81 7.12 118•75 

6·00 N.P. 30·00 

1-12 5·62 
7·12 N.P.· 35·62 

14·00 6·00 40·00 
3·00 3·00 15·00 
2-62 1·12 7·50 

19·62 10·12 62·50 

14·00 6·00 40·00 
3·00 3·00 15·00 
2·62 1-12 7·50 

19-62 H>-12 62·50 
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Serial 
No. 

(I) 

Category 

(2) 

3 River lift on the Radhanagari Project.-

(i) Private lift

(a) Water rate 
(b) Irrigation cess 
(c) Local fund cess , . 
(d) Total ofla), (b) and (c) 

(ii) Gat. lift (50 feet)

(a) Water rate 
(b) Irrigation cess 
(c) Local fund cess 
(d) Total of (a), (b) and (c) 

(B) Vidarbha. 

(i) Agreement system-
All tanks in Chanda, Bhandara and 

N agpur districts except Sadepur and 
Kuinbali tanks-

(a) Water rate 
(c) Local fund cess 
(d) Total of (a) and (c) 

2 Sadepur and Ku.nbali tanks in 
Bhandara district-

(a) Water rate , . 
(c) Local fund cess 
{d) Total of {a) and (c) 

(ii) Demand system-
All tanks in Chanda, Bhandara and 

N agpur districts-
( a) Water rate .. 
(c) Local fund cess 
(d) Total of (a) and (c) 

(C) Marathwada. 

Sugarcane Banana 

(3) (4) 

20·00 

3·75 
23-75 

200·00 

37·50 
237·50 

N.P. 

N.P. 

N.P. 

N.P. 

25·00 
3·90 

28·90 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

Appet1dix F 

Early 
rice 

(5) 

5·00 

0·94 
5·94 

15-00 

2-81 
17·81 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

TABLE 

Late 
rice 

(6) 

N.P. 

N.P. 

N.P. 

N.P. 

4·00 
0·62 
4·62 

2·00 
0·31 
2·31 

12 00 
1·87 

13·87 

Rs. 4 to 6 per acre for all crops recovered as consolidated land revenue. 

Notes.-(i) N. P. means rates 
•see list 

••see list 
•••See list 

(ii) Irrigation cess is levied in 
Sowce.-Relevant Government 
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No. 40--cont. 

\\'neat 

(7) 

5·00 

0·94 
5·94 

30·00 

5-62 
35-62 

N.P. 

N.P. 

N.P. 

N.P. 

1·50 
0·23 
1·73 

not prescribed. 
X below. 
Y below. 
Z below, 

Rabi 
jowar 

(8) 

5·00 

0·94 
5·94 

10·00 

1·87 
11·87 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

Western Maharashtra only. 
Orders on the subject. 

1·J.099-41 

Bajri 

(9) 

5·00 

0·94 
5-94 

15·00 

2-81 
17·81 

N.P. 

N.P. 

•.·· 

N.P. 

N.P. 

N.P. 
N.P. 
N.P. 

Cotton 

(10) 

10·00 

1·87 
11·87 

25-00" 

4-69 
29-69 

N.P. 

N.P. 

N.P. 

N.P. 

4·00 
0·62 
4·62 

Groundnut 

(II) 

5·00 

0·94 
5-94 

15·00 

2·81 
17·81 

N.P. 

N.P. 

N.P. 

N.P. 

4·00 
0·62 
4-62 

Fruit 
trees 

(12) 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

N.P. 

15-00 
2·34 

17-34 

357 
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TABLE No. 4o-concld. 

(I) Nira Canals. 
(2) Pravara Canals. 
(3) Godawari Canals. 
(4) Mutha Canals. 
(5) Gangapur Canals. 
(6) Gima Canals. 

(Jj Ekruk Tank. 
(2) Shahada Channel. 

LIST X. 

LIST Y. 

(3) Lower Panzra River Works. 
( 4) Mhaswa Tank. 
(5) Jamda Canals. 
(6) Ashti Tank. 
(7) Pathri Tank. 
(8) Krishna Canal. 
(9) Mhaswad Tank. 

(I 0) Rewari Canal. 
(II) Upper Man River Works. 
(12) Yerala River Works. 
(13) Mayni Tank. 

(I) Bhatodi Tank. 
(2) Parsul Tank. 
(3) Khirdi Sathe Tank~ 
( 4) Khamgaon Tank. 
(5) Rakh Tank. 
(6) Kasurdi Tank. 
(7) Mandvgan Tank. 
(8) Limji wadi Tank. 
(9) Bahirobawadi Tank. 

LIST Z. 

(7) Ghod Canals. 
(8) Shetphal Tank. 
(9) Matoba Tank. 

(I 0) Visapur Tank. 
(II) Kadwa River Works. 

(14) Shirsuphal Tank. 
(15) Bhadalwadi Tank. 
(16) Madanwadi Tank. 
(17) Parewadi Tank. 
(18) Talsangi Tank. 
(19) Wahi Bandhara. 
(20) Warshinde. 
(21) Gherdi Tank. 
(22) Hotgi Tank. 
(23) Sangvi Tank. 
(24) Koregaon Tank. 
(25) Wakeswar Bandhara. 

(I 0) Durgaon Tank. 
(II) Gunjala Tank. 
( 12) Kolgaon Tank. 
( 13) Gunodi Tank. 
( 14) Kanadgaon Tank. 
( 15) Ladi Ta..'lk and Nimgaon 

Pick-up-weir. 
(16) Banganga Tank. 
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TABLE No. 41 

PERCENTAGE DISTRIDUTION OF IRRIGATION WATER BY SEASONS AND 
CROPS, WORKED OUT ON THE BASIS OF AN ILLUSTRATIVE CROP 

PATTERN ON THE MAJOR STORAGE SCHEMES IN 
WESTERNMAHARASHTRA 

Serial 
No. 

(I) 

2 

3 

4 

5 

2 

3 

4 

5 

2 

3 

4 

Name of crop 

(2) 

(A) Kharif 
Basic cane 

Overlap cane 

Other perennials 

Kharif seasonals 

Cotton in kharif 

(B) Rabi 
Basic cane 

Overlap cane 

Other perennials 

Rabi seasonals .• •.·' 
Cotton in rabi 

(C) Summer 
Basic cane 

Overlap cane 

Other perennials 

Preseasonal cotton 

Percentage 
of area 

irrigated 

(3) 

12~ 
6J 

5 

12 

25 

12) 
>-

1·2J 

5 

25 

Percentage 
of water 
required 

(4) 

10·4 

3-3 

1-7 

3·6 

19·0 

24-7 

N 

ii·4 

3-9 

48•7 

14·5 

6·2 

11·6 

32-3 

100·0 

Notes.-(i) In item (c) 2, above average percentage of overlap is taken as I 0 per cent. 
(ii) Figures in column (3) total up to 187·2 acres instead of I 00 because following 

crops occur in each of the three seasons :-
Basic cane-2 X 12 = 24 . ·1 
Overlap cane-6 + 1·2 = 7·2 · · 87·2 ace 
Cotton-25 X 2 = 50 . . r s. 
Other perennials-3 X 2 = 6 .. J 
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TABLE No. 42 

GROSS INCOME FROM ONE HUNDRED ACRES WITH THE CROPPING 
PATTERN SHOWN IN TABLE No. 41 

Gross Gross Percentage 
Serial Name of crop Area income income of total gross 
No.· (Acres) per acre for the area income 

(Rs.) (3X 4) 
(Rs.) 

(1) (2) (3) (4) (5) (6) 

Basic cane ':} 1,925 34,650 53·0 
2 Overlap cane 

3 Other perennials ... 5 1,000 5,000 7-6 

4 Cotton 25 660 16,500 25·2 

5 Kharij seasonals 12 168 2,016 3·1 

6 Rabi seasonals 40 180 7,200 IH 

---
65,366 100·0 

Note.-One MCft. of water irrigates 4·98 acres. Therefore, gross income from one 
MCft. of annual utilisation would be : 

Rs. 654 X 5=Rs. 3,270. 
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TABLE No.43 

GROSS INCOMES WITH DECREASING AVAILABILITY OF SUPPLY OF WATER 

Availability as percent-age of requirements of long 
Percentage of nonnal gross income• 

"""\ 
tenn commitments 

At Bt Ct 

(I) (2) (3) (4) 

100 100 100 100 

98 96 9.) 9S 

96 91 91 91 

94 87 86 86 

92 83. 82 82 

90 78 77 77 

88 74 73 73 

85 67 66 70 

80 56 54 62 

75 47 47 49 

70 42 42 42 

60 35 35 35 

50 25 2.) 25 

•Nonnal gross income is Rs. 3,270 as shown in note in Table No. 42. , 
tAlternative orders of priority in which acreage under crops may be cut in the following 

crop season, as necessitated by the magnitude of the availaJ;>ility shown in column (I). 

Alternative (A)
( I) All cotton. 
(2) Khodwa sugarcane. 
(3) Rabi seasonals. 

Alternative (B)-
(1) Khodwa sugarcane. 
~2) All cotton. 
(3) Rabi seasonals. 

Alternative (C)-
( I) Khodwa sugarcane. 
(2) Rabi seasonals (50 per cent). 
(3) All cotton. 
(4) Rabi seasonals (remaiping 50 per cent). 
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TABLE 

PROBABLE GROSS INCOME FOR YIELDS OF WATER IN THE FOUR VALLEYS 

Nira at Vir 
No. of " years Yield 50 per cent. dependable supply 85 per cent. of 50 per cent. 

during 1938 to (viz., 79,670 MCft.) dependable supply 
1957 

r-
A B A B 

(I) (2) (3) (4) (5) (6) 

I 52,113 65 38 77 54 
2 33,722 42 22 50 25 
3 51,551 64 37 76 51 
4· 26,824 34 20 40 20 
5 1,21,999 100 100 100 100 
6 1,15,354 100 100 100 100 
7 1,25,604 100 100 100 100 
8 98,510 100 100 100 100 
9 1,47,928 100 100 100 100 

10 95,386 100 100 100 100 
II 70,993 89 75 100 100 
12 71,541 90 77 100 100 
13 58,293 73 46 84 68 
14 56,522 ~ 71 43 83 66 
15 73,883 93 84 100 100 
16 98,608 100 100 100 100 
17 1,24,739 100 100 100 . 100 
18 79,670 100 100 100 100 
19 I, 16,355 100 100 100 100 
20 54,693 69 41 81 63 

(i) Average 74·2 82·5 

(ii) Gross income for I 00 26·1 22·1 
per cent. long term com-
mitment at Rs. 3,270 per 
MCft. (crore Rs.). 

(iii) Average annual gross 19·4 18·2 
income for the entire 
period [(i) X (ii)] (crore 
Rs.). 

(iv) Average annual gross Nil 1·7 
income from additional 
area irrigated by occas-
sional surplus. availabi-
lity up to 50 per cent. 
dependable supply. 
(crore Rs.). 

(v) Tot~l average annual 19·4 19·9 
gross mcome. 
[(iii) + (iv)]. 
(crore Rs.). 
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No. 44 

WITH THE ILLUSTRATIVE CROP PATTERN GIVEN IN TABLE• No. 42 

Mutha at Khadakwasla 
No. of 
years Yield during 50 per cent. dependable supply 

1936 to 1955 (vi~., 48,652 MCft.) 

(I) 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

(i) Average 

(7) 

32,770 
49,760 
56,261 
36,426 
48,652 
36,009 
57,530 
49,756 
53,966 
58,156 
72,015 
35,623 
25,279 
26,324 
39,761 
38,622 
46,636 
52,203 
56,124 
46,334 

(ii) Gross income for I 00 
per cent. long term com
mitment at Rs. 3,270 per 
MCft. (crore Rs.). 

(iii) Average annual gross 
income for the entire 
period [(i X (ii)] (crore 
Rs.). 

(iv) Average annual gross 
income from additional 
area irrigated by occas
sional surplus availa
bility up to 50 per cent. 
dependable supply. 
(crore Rs.). 

(v) Total average annual 
gross income. 
[(iii) + (iv) ]. 
(crore Rs.) 

r-------~--------~ 
A 

(8) 

67 
100 
100 
75 

100 
74 

100 
100 
100 
100 
100 
73 
52 
54 
82 
79 
96 

100 
100 
9'i 

B 

(9) 

39 
100 
100 
49 

100 
48 

100 
100 
100 
100 
100 
46 
27 
29 
65 
59 
91 

100 
100 
88 

77-1 

15·9 

12·3 

Nil 

12·3 

85 per cent. of 50 per cent. 
dependable supply 

A 

(I 0) 

79 
100 
100 
88 

100 
87 

100 
100 
100 
100 
100 
86 
63 
64 
96 
94 

100 
100 
100 
100 

... 

B 

(11) 

59 
100 
100 
73 

100 
72 

100 
100 
100 
100 
100 
71 
36 
37 
91 
86 

100 
100 
100 
100 

86·2 

IH 

IT·7 

13·2 
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No. of 
Years Yield during 1906 

to 1925 

(I) (12) 

I 19,477 
2 39,610 
3 47,852 
4 42,006 
5 53,493 
6 17,948 
7 57,66t 
8 47,624 
9 45,700 

to 29,744 
II 41,479 
12 18,t25 
13 7,221 
14 27,582 
15 t6,804 
16 22,792 
17 19,989 
18 20,553 
19 34,391 
20 16,425 

(i) Average 
(ii) Gross income for I 00 

per cent. long term com-
mitment at Rs. 3,270 per 
MCft. (crore. Rs.). 

(iii) Average annual gross 
income for the entire 
period. 
[(i) X (ii) ). 
(crore Rs.). 

(iv) Average annual gross 
income from additional 
area irrigated by occas-
sional surplus availability 
up to 50 per cent. depen-
dable supply. 
(crore Rs.). 

(v) Tot~l average annual 
gross mcome. 
[(iii) + (iv) ]. 
(crore Rs.). 

Appendix 1' 

TABLE 

Ghod at Nirgudsa 

50 per cent. dependable supply 85 per cent. of 50 per cent. 
(viz., 29,744 MCft.) • dependable supply 

A 

(13) 

65 
100 
100 
100 
100 
60 

tOO 
100 
100 
100 
100 
6t 
24 
93 
56 
90 
67 
69 

100 
55 

~ 

B A B 

(14) (15) (16) 

38 77 54 
100 tOO 100 
100 tOO 100 
100 100 100 
100 100 100 
35 71 43 

100 tOO too 
tOO tOO 100 
tOO 100 100 
100 tOO 100 
100 100 100 
36 72 45 
20 29 20 
84 tOO 100 
31 67 39 
77 85 70 
39 79 59 
41- 78 56 

100 100 100 
30 65 38 

71·5 76·2 
9·7 8·3 

7·0 6·3 

Nil 0·7 

7·0 7·0 

Notes.-(i) A: Actual yield as percentage 
(ii) B : Gross income as percentage of 
(iii) Cut in area according to 
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No. 4:4--concld. 

Bhima at Chaskaman 
No. of 

years Yield during 1906 50 per cent. dependable supply 85 per cent. of 50 per cent. 
to 1925 (viz., 16,718 MCft.) 

A B 

(I) (17) (18) (19) 

I 9,176 55 30 
2 18, !55 100 100 
3 24,064 100 100 
4 13,360 80 62 
5 31,054 100 100 
6 21,263 100 100 
7 37,500 100 100 
8 50,444 100 100 
9 31,006 100 100 

10 16,718 100 100 
II 18,048 100 100 
12 14,341 86 71 
13 5,633 34 20 
14 18,182 100 100 
15 9,275 56 31 
16 12,871 77 54 
17 12,967 78 56 
18 12,598 75 49 
19 15,030 90 77 
20 12,110 72' 45 

(i) Average ...... 74·7 
(ii) Gross income for I 00 5·5 
· per cent. long term com-
mitment at Rs. 3.270 per 
MCft. (crore Rs.). 

(iii) Average annual gross 4·1 
income for the entire 
period. 
[(i) X (ii)] . 
(Crore Rs.). 

(iv) Average annual gross 
income from additional 

Nil 

area irrigated by occas-
s;onal surplus availablity 
up to 50 per cent. depen-
dable supply. 
(crore Rs.). 

(v) Total average annual 4·1 
gross income. 
[(iii) + (iv)] 
(crore Rs.). 

gross income with 85 per cent. of 50 per cent. dependable supply. 
alternative 'C' in Table No. 43. 

dependable supply 

A B 

(20) (21) 

65 38 
100 100 
100 100 
94 86 

100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
40 20 

100 100 
65 38 
91 79 
91 79 
89 75 

100 100 
86 71 

84·3 
4·7 

3·9 

0·4 

4·3 
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TABLENo.45 

NUMBER OF YEARS BETWEEN 1941 AND 1960 IN WHICH FIRST REPLENISH. 
MENT WA:i RECEIVED IN THE VARIOUS RESERVOIRS BEFORE 

CERTAIN DATES 

Number of years in which 
first replenishment was 

received 
Serial Name of reservior r- __.A. 

No. By 15th June Between 16th After 
June to 30th 30tn June 

June 

(I) (2) {3) (4) (5) 

Bhatghar 6 II 3 

2 Bhandardara 5 II 4 

3 Darna 5 12 3 

4 Chankapur 7 10 3 

5 Khadakwasla 4 14 2 

6 Asola Mendha 7 9 4 

7 Ghorajheri 6 7 7 

8. Naleshwar 6 7 7 

9 Garmosi 6 10 4 

10 Khairbandha 5 II 4 

II Ramtek 7 8 5 

12 Chand pur 6 II 3 

Average 5'9 10'1 4•0 

Percentage of the total number of years 29'5 so·o 100'0 
(cumulative). 
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TABLENo.46 

UTILISATIO~ OF THE AVAILABLE WATER AT THE VIR PICK-UP-WEIR 

Serial 
~0. 

(I) 

Item 

(2) 

1954-55 

(3) 

Storage on the first date of withdrawal (capacity 24,198 
of the Bhatghar reservoir). 

2 Overflow at Vir 45,050 

3 Water which could have been carried by canals in 12,210 
the overflow period. 

4 Water carried by canals when Vir was not over- 4,330 
flowing in monsoon. 

5 Total canal supply available in monsson (item 3 · 16,540 
+ item 4). 

6 Quantity utilised in monsoon at canal head 10,160 

7 Non-utilisation in monsoon (item 5 - item 6) 38·57 
(Per cent). X I 00 

item 5 
8 Quantity utilised in the year outside the monsoon 

9 Non-utilisation in other seasons item II 
(Per cent). 

item I 
X 100 

I 0 Total quantity utilised at canal head in the year 
(item 6 + item 8). 

• • II Quantity carried over to next yeat' .. 

12 Losses by evaporation, etc. (item I - item 8 -
item I 0). 

13 Quantity not utilised-
( a) out of monsoon supply (item 5- item 6) .• 
(b) in other seasons (item II) .. 
(c) Total (a)+ (b) 

14 Non-utilisation of total supply (Per cent)-
(a) monsoon item 13 (a) 

X 100 
item 5 + item I 

(b) other seasons item 13 (b) 

item 5 + item I 
(c) Total (a) + (b) item I 3 (c) 

X 100. 

------X 100. 
item 5 + item I 

15 No. of days from first replenishment to first with
drawal (days). 

21,285 

3-68 

31,445 

891 

2,022 

6,380 
891 

7,271 

15-66 

2·18 

17·85 

117 

1955-56 

(4) 

24,198 

25,387 

20,630 

3,394 

24,024 

10,380 

60·95 

19,594 

7-61 

29,974 

1,841 

2,763 

13,644 
1,841 

15,485 

28·29 

3-81 

32·11 

135 

1956-57 

(5) 

24,198 

48,462 

21,900 

2,266 

24,166 

11,240 

53-48 

18,744 

9·98 

29,984 

2,416 

3,038 

12,926 
2,416 

15,342 

26·72 

4·99 

31-72 

156 

Note.-All figures in MCft. except where indicated otherwise. 
Source.-Superintending Engineer, Deccan Irrigation Circle (1), Maharashtra State, 



TABLE No. 47 

COMPARISON OF IRRIGABLE COMMANDS AS PER PROJECT REPORT WITH AREAS ACTUALLY IRRIGATED 
IN RESPECT OF THREE MAJOR STORAGE SCHEMES IN MAHARASHT;RA 

[Figures in acres] 

Nira Canals Pravara Canals Girna Canals 
Year ~ 

Sugarcane Other Total Total Sugarcane Other Total Total Sugarcane Other Total Total 
crops 'standard crops 'standard crops 'standard 

crop acres'. crop crop 
acres'. acres' 

(I) (2) (3) (4) (5) (6) (7) (8) (9) (1 0) ( 11) ( 12) (13) 

According 
to the pro-

21,750 1,63,875 1,85,625 3,63,975 10,000 52,000 62,000 1,44,000 1,800 8,500 10,300 25,060 

ject report. 

Actual irrigation. 

1948-49 23,041 1,35,219 1,58,260 3,47,196 16,633 43,518 60,151 1,96,542 3,584 15,020 18,604 47,998 

1949-50 23,275 1,43,270 1,66,545 3,57,400 16,216 55,674 71,890 2,04,861 3,650 15,350 19,000 48,930 

1950-51 26,511 1,32,327 1,58,838 3,76,223 16,582 52,356 68,938 2,04,910 3,455 15,661 19,116 47,447 

1951-52 20,290 1,29,126 I 49,416 3,15,794 16,457 45,350 61,807 1,96,754 3,944 16,377 20,321 52,662 

1952-53 20,584 1,24,954 1,45,538 3,14,327 16,232 44,545 (,0,777 1 '93,879 3,244 14,089 17,333 43,934 

. .: 
~ 

"' ;:: 
~ 
~· 
""":! 



1953-54 17,741 1,53,445 1,71,186 3,16,662 8,272 54,615 62,887 1,30,717 4,226 13,466 17,692 52,345 t:l::. :g 
1954-55 26,360 77,475 1,03,835 3,19,987 16,456 50,054 66,510 2,01,449 4,951 7,260 12,211 52,809 ~ 

s::... 
~· 

1955-56 22,799 1,22,049 1,44,848 3,31,800 16,585 29,209 45,794 1,81,791 5,799 9,022 14,821 62,373 ~ 

1956-57 27,492 1,24,455 1,51,947 3,77,381 20,588 23,198 43,786 2,12,608 6,623 11,353 17,981 72,331 

1957-58 29,759 1,25,645 1,55,404 3,99,428 17,863 31,357 49,220 1,95,697 3,441 6,616 10,057 38,273 

-- --
Average .. 23,785 1,26,797 1,50,582 3,45,620 .• 16,188 42,988 59,176 1,91,921 4,292 12,421 16,713 51,910 

•r 

Note.-Standard acres are obtained by multiplying the figures in columns (2), (6) and (1 0) by 9·2 which is the ratio of the water 
requirements of sugarcane in terms of equivalent standing cane area and the group ' Other crops ' and then adding them to the figures 
in columns (3), (7) and (II), respectively. 

Source.-Irrigation Administration Reports, Government of 1\:laharashtra. 
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TABLE No.48 

UTILISATION OF STORED WATER IN SOME l\liNOR TANKS IN THE LOW 
RAINFALL ZONE OF l\lAHARASHTRA 

Stored water 
Serial N arne of tank and District Percentage 
No. storage capacity Utilised In of col. (5) 

during balance' to col. ( 4) 
the year as on 

MCft. 15th June 
MCft. 

(I) (2) (3) (4) (5) (6) 

Shirsuphal 330.06 MCft. exclud- Poona 138 55 40 
ing silt. 

2 Bhadalwadi 202·42MCft. cxclud-
il\ silt. 

Poona 126 20 16 

3 Mandanwadi 197·93 MCft. exclud- Po ana 83 68 82 
ing silt. 

4 Pa1asdar 61·04 MCft. excluding Poona 49 31 63 
silt. 

5 Banganga 271 MCft. Sa tara 153 92 60 

6 Khamgaori 84 MCft. Poona 22 II 50 

7 Parsul 118·70 MCft. Nasik 69 41 59 

8 Rooty 232·13 MCft. Bhir 224 149 66 

9 Nher 386 MCft. (Live storage) .. Satara 310 94 30 

10 Pingli 103·00 MCft. (Live storage) Sa tara 66 IS 23 

II Ranand 225·00 MCft. (Live sto- Sa tara 150 68 45 
. rage). 

12 Mayani 70·44 MCft. (Live storage) Sa tara 81 46 57 

Note.-Figures in columns ( 4) and ( 5) are averages for the years 1956-57 to 1960-61. 
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