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FOREWORD 

Irrigation projects have to be planned and operated to 
meet the national goal relating to efficient and equitable 
water supply from the system keeping in view the socio
economic, environmental and other relevant factors. In 
keeping with this broader objective, there is a need for 
laying stress on economic efficiency in planning, implemen
tation and management of irrigation projects so that the 
projected benefits are actual!¥ realised by the agricul-· 
turists. It is against this background that the Steering 
Commrttee appointed by the Government of India in May 1981, 
to consider modernisation and improvem~nt in the existing 
surface irrigation system, decided to carry out specific 
studies into the problem areas in the existing irrigation 
projects in operation. 

The study of Mula Irrigation Project in Maharashtra 
was entrusted to the Water and Land Management Institute, 
Aurangabad. The study entrusted was in the nature of an 
evaluation study envisaged to identify the prdblems of . · 
irrigation planntng and management involving both technical, 
technological aspects of irrigation development as well as 
socio-economic aspects of such a development. The present 
study was undertaken by the Institute at the instance of 
the Water and Land Management Institute, Aurangabad as a. 
part of the total evaluation study. We are grateful to 
them for financial and other support provided to us for. this 
study. · 

The study enquires into the aspects of planning ~nd• 
implementation for the fuller and timely development of 
the irrigation system as well as the aspect of management 
of water distribution and its use for fuller and efficient 
utilisation of the potential created under the system. 

The study points out tha~ the extent of under-utilisa-
tion is overestimated by the conventional procedure of -
estimating it by expr~ssing area actually irrigated as a 
percentage of potential irrigable area based on project 
cropping pattern. Taking into account the water actually 
released during the year, it shows that while water avail
able for irrigation is more or less entirely used up, the 
area actually irrigated is much smaller than what w•s 
expected to be irrigated based on project cropping pattern. 

Improvement in the management of water distribution is 
sought to be brought about through the introduction of the 
Rotational Water Supply. The studylshows that for the 
Rotational Water Supply to be successful not only is a 
technically sound distribution network necessary, but effec
tive organisations of the irrigators below the outlet are 
also necessary for operating such a system. 

Long gestation period in developing full potential of 
the system because of inadequate planning has led to cost 



escalation which could have been avoided. A cost benefit 
exercise carried out for the project shows that extending 
irrigation over wider area in the canal command by growing 
seasonal crops instead of sugarcane on more than stipulated 
area, may not only increase the gross area irrigated, 
spread over wider area under canal command, but may also 
improve the benefit-cost ratio of the project. 

The study highlights how the delay in the construction 
of distribution network even after full storage had been 
created not only led to cost escalation but also to a lop· 
sided irrigation development, because distribution network 
only in the upper reaches of the main canal was completed. 
This resulted into a lower benefit-cost ratio and also 
encouraged the farmers in the upper reaches of the main 
canal to grow heavy water using perennial crops like sugar· 
cane and to use water wastefully, contrary to the objective 
of the project which was to provide protective irrigation 

·over as wide an area as possible • 

• The conclusions arrived at in the study are of consider
able relevance to the planning and management of surface 
irrigation in water scarce regions like Maharashtra and it 
is hoped that the study would be found useful in evolving 
some guidelines in modernisation of the existing new systems 
and in undertaking future projects. 

Gokhale Institute of 
Politics and Economics, 
Pune 411 004 

Z November, 1987 

V.S. Chitre 
Director 



PREFACE 

Fuller and timely development of any irrigation system 
and its fuller and efficient utilisation, based on the objec· 
tives with which the irrigation project is undertaken, are 
the most important aspects of planning, implementation and 
management of the irrigation projects. · 

Timely and fuller develop~ent of irrigation system 
implies development of the full storage (head works) and 
that of the entire distribution net work within the stipu
lated period. The obvious consequences of long gestation 
period are that in the interval between initiation and 
completion the cost of construction and operation are likely 
to increase well beyond what was planned and. that in the 
interval the original objectives_may be lost sight of. 

Fuller and efficient utili~ation of irrig~tion poten~ 
tial developed implies bringing the entire irrigable command 
area under irrigation based on the stipulated cropping 
pattern. Again, the obvious consequences of underutilisation · 
of irrigation potential may not only be the adverse. effett 
on the projected benefits from the irrigation system but 
may also be less than full realisation of the objectives 
of extending the benefit of irrigation to as large a number 
of farmers as possible. 

For timely and fuller development of an irrigation 
project proper planning and implementation are the most 
important aspects and for fuller and efficient utilisation 
of the potential created proper management of the water 
distribution and its use are the most important aspects. 

In our study we have looked into and analysed both 
these aspects with a view to examine the nature and extent 
of the adverse cpnsequences of long gestation period and 
of underutilisation of irrigation potential, if any, as 
well as to examine _the manner in which water is supplied. 
and used and the factors that determine these and may be 
responsible for such consequences. 

The study was undertaken at the instance pf the Water 
and Land Management Institute (WALMI), Aurangabad. We are 
grateful to the WALMI for extending financial and other 
supports to carry out this study~ 

In completing this study I have had the_benefit of 
receiving detailed comments and ~uggestions on the earlier 
draft from Professor Nilakantha Ilath. I record my sincere 
thanks to him for sparing his time for this purpose. 

I have also benefited from the discussions I had with 
Shri H.V1 Dnamdhere, (the then) Director of the WALMI. I. 
also express my sincere thanks to Shri P.V. Purandare of 
the WALMI for extending full support and cooperation at 
every stage of the work. His contribution in explaining 



some of the technical details has been of immense value in 
preparing this study. · 

~~ thanks a~c also due to Shri N.D. Xamble for carrying 
out the field work in time and to Shri S.S. Xulkarni for 
timely help with the tabulation work. 

I am also arateful to the concerned officers and staff 
of the Irriaation· Department for their unstintedcooperation 
and help. • · · 

Lastly I owe a debt of gratitude to the Administrative 
Staff for typing the study report in time and making it 
available for circulation. 

Ashok JC. Mitra 
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Irrigation in Drought Prone Areas 
Ashok K. Mitra 

CHAPTER I 

INTRODUCTION 

1. INTRODUCTION 

Artha Vijnana 
Dec. l987 V 29 N 4, 305-422 

1.1 Investment in irrigation forms a major part of the 
strategy of increased agricultural production' and rural 
development in the successive five year plans. This calls 
for greater efforts on preparation of basinwise regional 
plans for optimum development of water and related.resources, 
within the national policy framework. There is a greater 
need for laying stress on economic efficiency in planning, 
implementation and management of irrigation projects so 
that the projected benefits to the farmers are achieved. 
Irrigation planning.and management pose problems which are 
extremely complex. It needs a comprehensive interdiscipli
nary approach drawing insights and skills from many fields 
to tackle these complex problems. 

1.2 Besides, there is also a need for the development of 
irrigation technology for the future and for systematic 
approach to modernisation of irrigation projects which would 
be serving the needs up to the year 2000 A.D. and beyond. 
It is against this background that the Steering Committee 
appointed by the Government of India decided to carry out 
specific studies into the problem areas in the existing 
irrigation projects in operation., The study of the Mula 
Irrigation Project in Maharashtra~as entrusted to the Water 
and Land .Management Institute (WALMI), Aurangabad. The 
study entrusted is in the nature of an evaluation study 
envisaged to identify the problems of irrigation management 
and to suggest solutions thereof. Performance evaluation 
and diagnostic analysis of the project is expected to be 
useful to assess the practice adopted in planning, design 
construction and maintenance of the project. Performance 
evaluation has two aspects; one is the technical and 
technological aspects of irrigation development and the 
other is the socio-economic aspect of such a development. 
The present study, then termed as, Socio-Economic Evaluation 
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of Mula Irrigation Project, was undertaken by the Gokhale 
Institute at the request of the WALMI, Aurangabad, as a 
part of the total evaluation study. 

2. THE PRESENT STUDY 

2.1 For timely and fuller development of an irrigation 
project proper planning and implementation are the most 
important aspects and for fuller and efficient utilisation 
of the potential created proper management of the water 
distribution and its use are the most important aspects. 

2.2 In our study of the ~rula Irrigation System we propose 
to look into and analyse both these aspects with a view to 
examine the nature and extent of the adverse consequences 
of long gestation period and of underutilisation of irriga· 
tion potential, if any, as well as to examine the manner 
in which water is supplied and used and the factors that 
determine these and may be responsible for such consequences. 

2.3 ~wre specifically the study envisages to include the 
following: 

i) A major question in the economics of irrigation 
project is the time taken in the construction of 
the project and the consequent gestation period in 
commissioning the project. The ultimate cost of 
the project is very significantly affected by this. 
In view of this it is proposed to examine this 
question in detail in regard to the Mula Project. 

ii) The second question relates to the actual availa· 
bility and use of water und~r the system, as 
against the projected coverage and use. This is 
important in not only working out the economics 
of the project, but also in examining in detail 
the question of underuse or misuse of water and in 
finding out the reasons for divergence, if any, 
for the purpose of corrective action as well as 
for guidance in formulation of other such schemes. 

iii) The third question relates to the resulting cropp· 
ing pattern as against the project cropping pattern 
in order to examine whether this pattern is the 
best under the existing state of technological 
information and market conditions. If it is not 
so and a hypothetical exercise suggests that a 
different cropping pattern would be more beneficial, 
it would be necessary to a~k the question why the 
farmers do not presently follow such crop pattern 
and practices. Moreover, the manner of supply of 
water and its application may turn out to be waste
ful, thereby affecting the economics of the 
project. It may also affect the decision of the 
farmer in regard to the choice of crops and inten
sity of application of inputs under irrigated 
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C?nditions. The size of the farms, and more speci
f1cally the area of farm under irrigation command 
may.b: another factor influencing the farmers' 
d~c1s1on about choice of irrigated crops. And, 
£1nally, the prevailing social attitudes of farmers . 
may be relevant factor in influencing such decisions. 
It would be necessary to raise and try to answer -
these questions in order to estimate the actual 
social benefits and the possible alternative bene
fits, if the necessary policy measures are. followed. 

iv) The actual returns to the social economy from this 
investment project have to be worked out for 
comparison with the costs mentioned earlier. For 
estimating the actual returns the concept of 'with' 
or 'without' irrigation is proposed to be made use 
of. 

3. METHODOLOGY 

Firstly the question of fuller and timely development 
of the irrigation system and its fuller and efficient . 
utilisation has been discussed on the basis of the analysis 
of the time series data made available from the official 
records of the system under study. Secondly the question 
of fuller and efficient utilisation of irrigation water and 
related issues has also been discussed on the basis of the 
analysis of data collected from the beneficiaries of the 
scheme. It is expected that the discussion based on such 
analyses may bring in sharp focus the extent of the adverse 
consequences of long gestation period and of under utilisa
tion of irrigation potential, if any, and the factors that 
determine these so as.to suggest corrective actions. 

The first aspect of such evaluation involves looking 
into and examining the modification the project underwent 
from time to time in terms a£ its location, storage capa
city, command area, cropping pattern and consequent cost 
escalation. 

The second aspect of this evaluation is an enquiry 
into the irrigation potential created and its utilisation 
over time. 

The third aspect of the evaluation comprises the manner 
in which water is supplied and used both surface water and 
underground water and the factors, that determine these. 

The fourth aspect of such evaluation involves working. 
and costs and returns considering the long gestation period 
and also considering the existing cropping pattern as against 
the project cropping pattern. 

4. DATA NEED FOR THE STUDY 

4.1 For the purpose of ascertaining the time taken in fuller 
development of the project and consequent cost escalation 
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the follo~ing data from the project records arc used. 

i) Type of modification brought in the main dam and 
the distribution system from time to time. 

ii) Yearvise expenditure incurred on the construction 
of storage and distribution system. 

iii) Yearwise potential created against potential 
planned. 

iv) Periods over which full storage and distribution 
system are created against originally planned 
period. 

4.Z For the purpose of ascertaining the nature and extent 
of utilisation of irrigation potential the following data 
from the. project records are used. 

i) The area under different crops proposed to be 
irrigated as proportion of the total Irrigable 
Command Area (ICA), as per the project report. 

ii) The total volume of irrigation water proposed to 
be released as per the project report. 

iii) Yearwise area under different crops actually irri
gated. 

iv) Yearwise total quantity of irrigation water actu
ally released. 

v) Yearwise water content in the reservoir at differ
ent dates during the year. 

vi) Number of irrigation (rotation) provided and canal 
and distributary flow in each rotation during the 
past few years. 

4.3 For the purpose of ascertaining the availability of 
water to the irrigators in the command, the manner of its 
use by them and the costs and returns from such uses we have 
collected the relevant data from the sample farmers selected 
from the cluster of villages falling in different reaches 
of the canal. The farm costs and returns data so collected 
have been supplemented by similar data obtained by other 
survey agencies for getting a surer basis of information. 
Relevant price data have been collected from the Regulated 
P.farket Cent res. 

4.4 For the purpose of examining the change and improvement 
that is sought to be brought about in the water distribution 
system through the introduction of RWS (Rotational Water 
Supply) relevant data have been collected from a sample of 
farms selected from a pilot scheme on RWS. 
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4.5 For the purpose of getting additional information on 
various factors influencing the choice of irrigated crops 
and level of application of inputs it has been necessary 
to make purposive selection of some cultivators using well 
irrigation. · 

5. SAMPLING FRAMEWORK 

5.1 As mentione~ e~rlier for ascertaining the availabil~: 
of water to the 1rr1gators, the manner of its use by them 
and the costs and returns from such uses, data have been 
collected from the irrigators in the command area. 

5.2 The sample of irrigators is from the command area of 
the Mula Right Bank Canal (MRBC) and·Branches I and II. 
The Mula Left Bank Canal (MLBC) has a small command, and . 
we have ignored it for purposes of sampling. The sample of 
beneficiaries are selected on the basis of a stratified 
random sampling_ procedure with village as the primary· unit 
and beneficiaries in the village· as the ultimate unit of 
sampling. As the development of irrigation in the head, 
middle and tail reaches is likely to be different the 
villages from all the three reaches of the distribution 
system are represented in our sample. 

5.3 The total number of around 120 villages in the command 
area of MRBC, Branch I and Branch II are classified into 
villages falling in the head, middle and tail reaches of 
the distribution system and then 4 villages from each reach 
of the distribution system are selected, making a total of 
12 villages; a 10 per cent sample selected for study. 

5.4 The following statement gives the.narnes of the villages 
and the section of the distribution system under the command 
of which these villages fall. In addition 2·more villages 
(Sondala and Lohgaon) in the unirrigated area.are also 
selected. 

5.5 Irrigators from each village are selected by stratified 
random sampling. The farmers in each village are put in 
descending order as per size of holding and then stratified 
into 3 groups, viz., up to 2 hectares, above 4 hectares to 
4 hectares and above 4 hectares. Five holdings (farmers) 
are selected from each group on a- random basis, making a 
total of 15 farmers from each village. Thus in all 180 
farmers are surveyed from the command area of MRBC and 
Branch I and Branch II. In addition 10 farmers in each of 
the two unirrigated villages are ~selected for comparison. 

5.6 As mentioned earlier- around 30 well irrigators are 
also selected purposively for study in order to get supple
mentary and additional information on the factors influenc
ing the choice of irrigated crop~ and the level of use of 
inputs under different crops grown under irrigated condi
tion. 
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STATEMENT GIVING NAMES OF TME SELECTED VILLACES AND THEIR LOCATIONS 

Sez.i•l Re•ch -.. ... NUmber 
~ .......... ------------------------------

I 

II 

Ill. 

Head 1. Vanj arwad I 
(Head-Head) 

H H 

2. 

3. 

"· 

Karanjagaon 
(Head-Middle) 

H H 

Khedle• 
Parmananda 
(Head-Middle) 

H H 

Khuptl 
(Head-Tall) 

H T 

Middle 5. Mahalas 
Palmpalgaon 
(Middle·Head) 

M H 

Head reach of Sonal dlstrlbu· 
tory and Minor 5 

Minor 2 of Sonal dlstrlbutory 
- Middle part 

Middle part of dlstrlbutory 3 

Tall part of minor 
4 of distributary 3 

Branch I, distributary 1, 
Upper part 

6. Kallchlnchore Branch I, distributary 1, 
(Hiddle·Middle) Middle part 

Tall 

"' "' 
1. Hurme 

(Middle-Tall) 
H T 

8. Malewadl 
(Middle-Tall) 

11 T 

9. Kukana 
(Tall-Head) 

T H 

10. Chllekhanwadl 
(Tall-Middle) 

T H 

11 • Deotak 11 
(Tall-Tall) 

T T 

12. Bhalgaon 
(Tail-Tail) 

T T 

Branch I, distributary It, 
Minor 5 • Tall .Part 

Branch I, distributary It, 
Minor It - 1'all part 

Branch II, distributary 1, 
Minor 2 • Upper part 

Branch II, dlstrlbutory 1, 
Middle part 

Branch II, distributary "• 
Tall part 

Branch II, distributary"· 
Hlnor 6, Tall part 
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5.7 A small sample of 14 irrigators out of 100 from a 
scheme on RWS, introduced on a pilot basis on an outlet, is 
also selected purposively to examine the extent of changes 
brought about in the crop-mix and in the level of input use 
because of the introduction of RWS. 

6. CHAPTERWISE SCHEME 

6.1 The study is divided into two parts. The first part 
of the study consists of three chapters. The second chapter 
deals with the development of the Mula Irrigation System 
from its inception with details of modification it' under
went from time to time in terms of its location, storage 
capacity, command area, cropping pattern and consequent cost 
escalation. 

6.2 The third chapter of this part deals with the utilisa
tion of irrigation potential created, wherein we examine 
in detail the meaning of the term potential created and -
also the manner in which utilisation percentage is ascer
tained. Implications of these on the actual use of water 
and the crop pattern that develops are also examined in 
this chapter. 

6.3 The second part of the study comprising five chapters 
relates to the manner in which water is supplied and used 
both under canal and well irrigation and what determines 
this and the way things can be changed. It also relates to 
working out costs and returns considering the long gesta
tion period and also considering the cropping pattern that 
has actually developed over the years (with sugarcane 
restricted to 4 per cent of·the crop area) as against the 
project cropping pattern. This may be possible if the 
factor governing the water distribution and use can be 
suitably changed arising out of discussion in the earlier 
chapters. 

6.4 The discussions in the first four chapters (IV to VII) 
in the second part are mainly based on the data collected 
from the sample farms of the command area of the project. 
The fourth chapter presented in the second part deals with 
the water supply and its use in respect of the sample 
farmers selected from the cluster .of villages falling in 
the head reaches, middle reaches and tail reaches of the 
distribution system. The discussion in this chapter is 
expected to throw light on the way water is supplied and 
distributed in different reaches Qf the canal and the 
consequent crop pattern that develops in these reaches so 
as to ascertain the reasons for the divergence between the 
potential created (sic) and actual utilisation. 

6.5 In order to ascertain if the timely availability of 
irrigation water in adequate quantity and at frequent 
intervals induce the farmer to bring about a change in 
cropping pattern and in the nature and extent of use of 
inputs (e~g. fertilizer, hyv seeds etc.), compared to the 
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canal irrigated area where the water supply is reported to 
be uncertain and inadequate, we have discussed in the fifth 
chapter of this second part the cases of well irrigators 
(with plenty of water in the well and land in the command 
of the well), specially selected for this purpose. 

6.6 In the sixth chapter presented in this part we have 
discussed the change and improvement that is sought to be 
brought about in the water distribution system through the 
introduction of RWS system, which is supposed to ensure 
required and timely distribution of water. We have evalua
ted the working of a pilot scheme of RWS introduced on a 
particular outlet in order to examine the change brought 
about in the frequency of water distribution and irrigation 
delta and the consequences of these changes on the cropping 
pattern and input use by the irrigators under this scheme. 
The discussion on the manner water supply and distribution 
can be improved is based on the evaluation of the RWS system 
introduced on a pilot basis. 

6.7 The seventh chapter in the second part relates to the 
working out of costs and returns considering the long gesta
tion period and the actual cropping pattern that has deve· 
loped over the years. As mentioned earlier, the purpose of 
carrying out such an exercise is to highlight the adverse 
consequences of long gestation period in terms of cost 
escalation as well as in terms of cropping pattern that 
develops because of the way in which water is supplied and 
distributed leading to reduced irrigable command area than 
what was proposed •. An exercise with alternative crop 
pattern, with sugarcane restricted to 4 per cent of crop . 
area is also carried out to emphasise that if distribution 
system can be improved and consequently if the area under 
irrigation can be increased (extended over greater portion 
of ICA), the benefit-cost ratio is likely to improve. 
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CHAPTER II 

HULA CANAL SYSTEM 
DEVELOPMENT AND PROJECT OUTLAY 

313 

1. PROJECT FORMULATION AHD DEVELOPMENT 

1.1 Jula project was administratively approved for Rs. 933 
lakhs vide Government of Bombay, Pk~ resolution Number N.I.P. 
3857-J, dated 1.11.1957. The original project envisaged 
construction of 200 feet (61 metres) high aasonary dam at 
vanjar~adi impounding 22,252 Mcft (630 million cubic metre) 

· of water and of a direct canal, 44 miles· (70 kilometre long, 
taking off on right bank and irrigating 131,250 acres 
(53110 hectares). The break-up of the original cost of the 
project ~as as follows: 

I Head works Rs. 604 lakhs 

II Main canal and its branches Rs. 198 lakhs 

III Distributaries, Minors etc. Rs. 110 lakhs 

IV Establishment and Other Charges _ Rs •. 21 lakhs 

The salient features of the original project were as 
follows: 

1 

2 

3 

4 

5 

Catchment area 

(a) Average yield (25 years) 

(b) Maximwa yield 

(c) Minimwa yield 

(d) 75 per cent dependable 
yield 

(a) Gross Storage 

(b) Live Storage 

(a) Gross utilisation 
i 

(b) Xet utilisation ... 

(a) Gross command area 

(b) Culturable command area 

. 
coJDDland area (c) Irrigable 

927 Square miles 

35,000 Ncft 

63,688 Ncft 

13,748 Ncft 

28,500 Ncft 

.22,250 Ncft 

20,900 Ncft 

28,430 Ncft • 

20,900 Mcft 

275,000 acres 

220,000 acres 

131,250 acres 
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6 (a) Length of right bank canal 

(b) Capacity 

44 miles 

1,350 Cusccs 

7 Crop pattern • as percentage of Irrigable 
Command Area of 131,250 acres 

(a) Perennials 

i) Basic cane 
ii) OVerlap 

(b) Cotton (two seasonals) 

(c) Kharif seasonals 

(d) Rabi seasonals 

(e) Hot weather seasonals 

14.00 
4.05 

10.40 

28.45 

43.00 

4.10 

104.00 

Z. STATEMENT ABOUT GCA, CCA AND ICA 

Z.l Before we proceed with the modification, changes and 
revision that the original project underwent it would be 
useful to clarify the meaning of the command area of the 
project and the consequent irrigable area in the·project 
command. There are three terms which are used in connec· 
tion with the command area of any irrigation system; these 
are (i) Gross Command Area (GCA), (ii) Culturable Command 
Area (CCA) and Irrigable Command Area (ICA). The GCA 
denotes, the area between the river on which the dam is 
built and the main canal/s and includes, the entire cultur
able and unculturable land. The CCA denotes, only the 
culturable part of the gross command area and is arriyed 
at, by subtracting the hilly areas and other areas not 
available for cultivation from the GCA. The ICA denotes 
the area to which irrigation water from the system can be 
provided. So, the entire CCA may not be irrigable. ln the 
present case this ICA is around 60 per cent of the CCA. 
The ICA therefore indicates the net area irrigable with the 
distribution channels to be laid out. 

z.z As depicted earlier the net irrigable area according 
to the original project proposal was 13l,ZSO acres. The 
cropping pattern presented earlier suggests the proportion 
of irrigable area proposed to be brought under irrigation 
under different crops during the entire irrigation year 
from July 1st to June 30th of the succeeding year. To 
arrive at the cropping intensity based on the proposed 
cropping pattern areas under perennials and two seasonals 
are counted only once. In pain~ of fact if the areas under 
perennials and two seasonals are counted more than once, 
as they should b~, the cropping intensity would turn out 
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to be more than 100 and hence the gross irrigated area would 
be greater than the ICA. We now discuss the revisions that 
the original project underwent over the years. 

3. MODIFICATIONS AND REVISIONS IN THE ORIGINAL PROJECT 

3.1 The dam originally propose4 at vanjarwadi involved deep 
foundations with heavy dewatering and difficult river diver
sion which was unexpected. So the alternative dam sites 
were considered up to 1960 and finally after detailed investi
gations of the alternative dam sites and study of cost 
economics, it was decided to shift the dam site and build 
an earthern dam at Boregaon Nandur with storage capacity of 
26,000 Mcft (740 Mm 3 ). The shift in the dam site was a major 
change in the scope of the project and implied a higher 
storage (26,000 Mcft) at the ne~ site compared to a contem~ 
plated storage of 22,250 Mcft at the original site. 

3.2 Meanwhile across the river Godavari, near Paithan i~ 
Aurangabad district, Jayakwadi project head works were 
decided to be built to harness Godavari water for.irriga
tion downstream in Marathwada region of Maharashtra. The 
storage at Jayakwadi involved submergence of 36,000 acres 
(14,570 hectares) of gross command of Mula project in 
shevgaon taluka of Ahmednagar district. This submergence 
necessitated investigation of additional command elsewhere 
for utilisation of Mula water. This also called for review 
and recasting of hydrology and water.planning of the project, 
taking into account the additional data available by then. 

3.3 Accordingly the project was reviewed in 1966· and the 
' revised project in 1966 envisaged the construction of 153 

feet (47 m) high dam at Boregaon Nandur with a gross stor
age of 26,000 Mcft and canals on both banks to irrigate 
159,000 acres (64345 hectares) with revised crop pattern. 
Out of the ICA of 159,000 acres envisaged in the revised 
project, 134,000 acres (54230 hectares) were proposed on 
MRBC and 25,000 acres (10115 hectares) on MLBC. 

3.4 The salient features of the revised project were as 
follows: 

1. Catchment area 878 square miles 

2. Yield 
(70 per cent reliability 27,100 Mcft 

' • 
3. Storage (a) gross '. 26 ,ooo- Mcft 

(b) net 21,500 Mcft 

4. Utilisation (a) gross 28,100 Mcft 
(b) net 25,600 Mcft 

5. ICA 159,000 acres 
(64345 hectares) 
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6. Crop pattern - as percentage of ICA of 159,000 
acres (64345 hectares) 

i) Sugarc~ne 8.00 
ii) Other perennials 4.00 

iii') Cotton (two seasonals) 18.00 
iv) Other two seasonals 8.00 
v} Iharif seasonals 30.00 

vi} Rabi seasonals 40.00 
vii} Hot weather seasonals 4.00 

···---
112.00 ------

3.5 It is seen that the revised project envisaged construe 
tion of the dam of a greater height and a larger storage. 
As a result of this the irrigable command area of the 
revised project increased from 131,250 acres to 159,000 
acres, to be irrigated by the MRBC and MLBC. The revised 
cropping pattern also suggests a higher cropping intensity. 
In this case a cropping intensity of 112 per cent presum
ably means that the actual area to be irrigated (gross 
irrigated area) during the irrigation year is 12 per cent 
more than the ICA. In point of fact if the area under 
perennials and two seasonals are counted more than once 
the cropping intensity as well as gross irrigated area 
would appear still higher. 

3.6 The revised project was estimated to cost Rs. 1611 
lakhs in 1966. 
follows: 

The estimated revised project cost was as 

I Head works Rs. 1001 lakhs 
II Main canals 356 lakhs 

III Distribution· system 98 lakhs 
IV Establishment and other charges 156 lakhs 

These project estimates were based on the expenditure 
incurred till then and the anticipated expenditure of the 
residual work: It appears that the project cost increased 
by around 70 per cent due to revision. The main reasons 
for such a rise in cost is reported to be change in rates,. 
chan e in dam site addition of MLBC and d1str1butor1es 
1n t e 1str1 ut1on net wor an 1ncrease survey an 
invest1gat1on work etc. OUt of these 1tems due to which 
the est1mated cost of the revised project increased, 
change in rate is due to cost escalation because of delay 
in construction and the change in dam site which were not 
anticipated. 

3.7 Subsequent to the finalisation of the 1966 project 
there was persistent demand for extending the irrigation 
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benefits to a larger area. Pathardi taluka of Ahmednagar 
district is a chronic scarcity area and it was thought 
desirable to extend irrigation from MRBC to coyer some area 
in that taluka by providing seasonal irrigation. With this 
consideration crop pattern was modified in 1973 and the 
areas proposed to be brought under irrigation (ICA) were 
modified as under: 

i) MRBC 
ii) MLBC 

iii) Pathardi Branch 
Total ICA 

59,290 hectares 
4,330 hectares 

11,400 hectares 
75,020 hectares 

The modified crop pattern as percentage of ICA under MRBC+ 
MLBC and as percentage of ICA under Pathardi branch was a·s 
follows: 

Crop For MRBC + MLBC' For Pathardi branch 
ICA = 63,620 hectares ICA = 11,400 hectares 

1. Sugarcane 4.00 Nil 
2. Other perennials 2.00 Nil 

3. Two Seasonals 26.00 10.00 

4. Kharif Seasonals 28.00 50.00 

5. Rabi Seasonals 43.00 63.00 

6. Hot Weather Seasonals 3.00 Nil 
------ ------
106.00 123.00 

3.8 Modification of the cropping pattern in 1973 and 
consequent extension of irrigation through Pathardi branch 
canal lead to increase in the ICA of the project thereby 
increasing the possibility of using the available irriga
tion water more extensively. 

3.9 In the year 1974 further changes were made in the 
project. Lift irrigation scheme on upstream of canal for 
an area of 4900 hectares and demand for increased irriga
tion on the Pravara RBC using water from MLBC up to 10120 
hectares were accepted. In 1974, again the cost estimates 
of the project were revised and the revised total cost of 
the project according to 1974 es~imates were as follows: 

' 
i) Head Works Rs. 1,668 lakhs 

ii) Main Canal and Branches Rs. 569 lakhs 

iii) Distribution System Rs. 187 lakhs 

iv) Establishment and Others Rs. 77 lakhs 
----------------
Rs. 2,501 lakhs 
----------------
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It is seen that the cost estimates had increased by 
Rs. 1,568 lakhs (168 per cent) over the original 1957 esti
mates. The factors accounting for the excess cost esti· 
mates over 1957 are reported to be chanse in rates' land 
ac uisition chan e in dam site and add1tional wor on the 
~str~ ut1on system. e cou not &et t e rea -up o t e 

estimated excess cost on the items mentioned above. but. 
it is reported that cost escalation due to delay in execut
ing the work and the change in dam site are mainly respon
sible for such a rise in total cost of the project as 
estimated in 1974. 

3.10 Finally in the year 1977, some more modifications were 
made in the cropping pattern and the irrigable areas under 
different canals in the project were as under: 

i) MRBC 59,290 hectares 
ii) MLBC 10,120 hectares 

iii) Pathardi Branch Canal 11,400 hectares 
iv) Lifts 4,900 hectares 

---------------85,710 hectares 

---------------
The revised water planning in 1977 also provided for water 
requirement of Mahatma Phule Krishi Vidyapeeth, Tank Water 
Supply for Ahmednagar and other places, sugar factories 
etc. According to. the 1977 water planning the command 
under the Mula project was divided into the zones, namely, 
(i) perennial zone and (ii) non-perennial zone. In the 
perennial zone sugarcane and other perennials were permitted 
and in non-perennial zones only kharif, rabi and two 
seasonal crops were permitted. The MRBC with Branch I and 
II and MLBC come under perennial zone and only Pathardi 
branch of MRBC falls under non-perennial zone. The salient 
features and the cropping pattern of the two zones are as 
under: 

1. Catchment area 2274 Km2 

2. (a) Maximum yield 1773 Mml 

(b) M_inimum yield 358 Mm3 

(c) Average yield 942 Mm3 

(d) 70 per cent 
dependable yield 767 .Mm3 

3. (a) Gross storage 736 -.Mm3 

(b) Live storage 609 Mml 

4. (a) Gross utilisation 825 Mml 
. (b) Net utilisation 749 Mm3 
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5. (a) GCA 127187 hectares 
(b) CCA 118202 hectares 
(c) ICA 80810 hectares 

6. (a) Length of MRBC 58 KM 
(b) length of MLBC 18 KM 

7. Villages Benefitted 

Taluka Number of Area under. Irriga-
Villages tion Command 

' 
a) Rahuri 24 17287 hectares 
b) New as a 89 44636 hectares 
c) Shevgaon 24 ,14434 hectares. 
d) Pathardi 12 4453 hectares 

8. Crop pattern as percentage of ICA under MRBC + MLBC 
(perennial zone) and as percentage of ICA under 
Pathardi Branch Canal (non-perennial zone). 

Perennial Zone Non-perennial Zone 
ICA • 69410 hectares ICA • ll400 hectares 

Crops Percentage Crops Percentage 

Perenn Ia 1 

a) Sugarcane 4.00 Nil 
b) Other perenniqls 1.00 

5:00 
Two seasonals 

a) Cotton (L.S •. ) 11.50 Turmeric s.oo 
b) Chillies 8.00 Ch 1111 es 5.00 ---19.50 10.00 

Kharlf seasonals 

a) Hybrid Bajra 8.00 Hybrid Bajra 15.00 
b) Paddy 3.00 Maize Hybrid 5.00 
c) Groundnut 8.00 Groundnut 20.00 
d) Vegetables (On ion) 11.50 Vegetab'Jes 7.00 

30.50 Green Manure ' 3.00 
I 50.00 

Rab i teasona 1s '· 
a) Wheat 13.00 Wheat 15.00 
b) Jowar 20.00 Jowar " 35 .oo 
c) Hybrid Maize 7.00 Fodder 8.00 
d) Gram 3.00 Vegetables 5.00 

43.00 63.00 

Hot weather seasonals 3.00 

Others (pulses etc.) 4.00 -
lOS.OO 123.00 
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3.11 The revised cropping pattern of 1977 which is supposed 
to be in operation in Mula irrigation system is considerably 
different and diluted from the one originally formulated in 
1957 and subsequently revised in 1966. The areas under 
cane and other perennials are reduced to 4 per cent and 1 
per cent from 18 per cent under cane in 1957 and from 8 
per cent under cane.and 4 per cent under other perennials 
respectively in 1966, in order to eliminate or at least 
alleviate water lagging problems. The reduction in pere
nnials is made good by providing equally well paying cash 
crops like long staple cotton and chillies. The soil is 
stated to be eminently suited for growing long staple cotton. 
As the existing cropping practices indicated preference by 
farmers for rabi crops, the area under rabi crops was 
increased from 35 to 40 per cent to 43 per cent in the 
perennial ~one and to an additional 63 per cent in non
perennial zone. Further, the extension of MRBC to the 
Pathardl Branch Canal would make it possible to provide 
irrigation to seasonal crops in the chronic scarcity affec
ted areas. The above changes were contemplated to bring 
about an increase in the ICA of the system from 131,250 
acres (53110 hectares) to 80810 hectares. Transit losses 
in the original project were assumed to be 10 per cent 
uniformly for the seasons which seemed to be inade~uate, 
so,as per revised project the transit losses in canal were 
to be assumed at 10 per cent, 20 per cent and 25 per cent 
during kharif, rabi and hot weather seasons respectively. 

3.12 The project was expected to be completed in all 
respects by March 1980. As such the revised estimates of 
Rs. 2,501 lakhs in 1974 took into cognizance the actual 
cost incurred up t~ 1974 and the expenditure that was likely 
to be involved thereafter to complete the project in toto. 
However, according to further revised estimates (1979) the 
latest cost of the Mula project was to be approximately 
Rs. 2,767 lakhs (Rs. 2,501 lakhs as per 1974 project report 
+ Rs. 230 lakhs excess in Pathardi branch canal + Rs. 36 
lakhs for remodelling of MRBC). 

3.13 In the preceding section we have given a brief account 
of the original project proposal as also of the revision 
and modification that the original project proposal under
went from time to time. In what follows we attempt to give 
a brief account of the actual execution of the construction 
work in different stages and the present state of affair as 
regards the completion of the work. 

4. PROGRESS OF CONSTRUCTION OF THE DAH AND THE DISTRIBUTION SYSTEM 

4.1 The proposal to construct the earthern dam at Boregaon 
Nandur were finalised in the year 1960 and thereafter the 
construction work of the dam was started. In the year 1966, 
it was expected that full storage· could be had against the · 
gate by June 1971, but, that could actually be done only by 
June 1974. The construction was prolonged because of 
serious problems in the foundation and the gorge filling of 
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the dam could be completed only in the year 1969 and a par~ · 
tial storage was created in June 1969. The remaining works 
of dam were completed by 1974 and, as mentioned earlier, 
full storage against gates was created in June 1974. 

4.2 Out of the.net work of distribution system, the cons-· 
truction of MRBC was taken up simultaneously with the dam 
and after completing part length of the canal irrigation 
was started in the year 1972-73. The remaining part of the 
~IRBC was completed in 1973-74 and the construction of MLBC 
was completed in 1974-75. However, part irrigation on these 
started only from the year 1975-76. The tail distributary 
was completed in the year 1976-77 and commissioned for 
irrigation in the year 1977-78. The .work of Pathardi 
Branch Canal (non-perennial zone) started in the year 1975 
and originally it was proposed to be completed.in the year 
1980. However, only part irrigation could be started on it 
in 1981-82. It was further proposed to be completed by the 
year 1983, however, the works on. this branch was still in 
progress at the beginning.of 1983. 

5. EXPENDITURE ON THE PROJECT 

5.1 The yearwise expenditure incurred on the ~roj~ct, made 
available by the Ahmednagar Irrigation Circle 1s g1ven , 
below. The details of the yearwise expenditure would give · 
an idea of the time period of the expenditure incurred on . 
different works, e.g. on dam and storage, on main canal and 
its branches and on distribution system. 

STATEMENT SHOWING YEARWISE EXPENDITURE ON THE SCHEME 

Actual Expenditure 
Year expenditure on establish-

on works ment 

1956-57 12.68 

1957-58 15.72 1.02 

1958-59 34.44 3.72 

1959-60 47.74 4.14 

1960-61 93.94 3.88 

1961-62 57.59 4.22 

1962-63 42.74 4.03 

1963-64 78.27 6.25 

1964-65 79.30 8.03 

1965-66 203.61 11.28 

1966-67 78.05 13.80 

1967-68 125.27 13.80 

TOtal 
expenditure 

12.68 

16.74 
38.16 
51.88 
97.82 

' 61.81 
' \ 

46.77 
84.52 

87.33 
214.89 

91.85 
139.07 

(in Rs. lakhs) 

Mile stone 

Adml n I strati ve 
approval 

Dam site change, 
work started 
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STATEMENT SHOWING YEARWISE EXPENDITURE ON THE SCHEME (Contd ••• ) 

Actu~l Expend.iture 
Tot~l rear expendltu.re ' on estAbllsh- Mlle •tone 

onworu ment expendlture 

1968-69 205.85 18.15 221t.OO 
1969-70 210.42 21.43 231.85 Putlal storage 
1970-71 228.59 17.1t7 21t6.06 created 

1971-72 204.68 22.72 227.1tO MRBC (Part) 
commissioned 

1972·73 135.10 25.1t5 160.55 Branch I of MRBC 
commissioned 

1973·7lt 119.93 22.1t3 11t2.36 full storage 
created and 
Branch II of MRBC 
comml ss loned 

197lt-75 47.08 22.28 69.36 MLBC completed 
1975-76 lt7.77 21t.OO 71.77 HLBC (Part) 

commissioned 
1976-77 90.35 23.1t0 113.75 Tall dlstrlbutory 

1977-78 113.81 13.67 
completed 

127.1t8 Tall dlstrlbutory 
(Part) commissioned 

1978·79 82.31 12.1t2 91t.73 
1979-80 59.04 1lt.10 73.1lt 
1980-81 48.01 34.88 82.89 Pathardl Branch 
1981-82 - 87.09 (Part) commissioned 

1982-83 117.50 
1983-8lt lt6.55 -------

3060.00 

S.Z It appears that in the initial years, i.e. during 
1956-57, 1957-58, 1958-59 and 1959-60 an expenditure of 
around Rs. 111 lakhs was incurred on survey and other pre
liminary work, e.g. roads, buildings, etc., and, as men
tioned earlier, during this period the decision to change 
the dam site from Vanjarwadl to Boregaon Nandur was also 
taken. Real work on the dam could be started only in 1960-
61 and a partial storage could be created only in 1969-70. 
The gates were ready and full storage was created by June 
1974. The total expenditure incurred on the project up to 
1973-74 was Rs. 1980 lakhs, of which.the expenditure on 
dam was of the order of Rs. 1,560 lakhs. 

5.3 Expenditure on canal and distribution net work, 
construction of which was taken up simultaneously, was only 
Rs. 420 lakhs from 1960-61 to 1973-74. This was estimated 
to form only SO per cent of the estimated cost of canal and 
distribution net work. As a result of this only a small 
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part of the MRBC and MLBC could be commissioned for irriga
tion when the full storage was created. The work of the 
dam was delayed because of the problems of foundation, but, 
it is not known why this period was not utilised for comple
tion of the canal and branches so that irrigation could have 
been started on a larger area immediately after completion 
of the dam and filling of the reservoir. In point of fact 
the entire distribution net work which was scheduled to be 
completed by 1980, according to the 1974 revised project 
report, was under progress even during 1983-84. 

5.4 The above observation is typical of most of.the major 
and medium irrigation projects. The construction of canal 
and distribution net work always lag behind very much, as 
a result when the full storage is created the canal and 
distribution net work are not ready for using the stored '· 
water fully. This not only adversely affects the benefits. 
from the project, but, also leads to the development of 
cropping pattern in the head reaches of the canal whi'ch.is· 
against the interest of irrigation development, particularly 
in the drought prone areas. We shall re-open this issue in 
later chapters when we discuss the issue of irrigation · 
potential created and utilised and that of cost-benefit 
analysis of the project. 

5.5 In this context it would be relevant to quote here 
what Robert Wade wrote about irrigation projects. "Long . 
gestation period is a characteristi~ of all irrigation 
projects. The obvious consequence of the long gestation 
period is that in the interval between initiation and 
completion the.cost of construction and operations are 
likely to increase well beyond what was planned. Two other 
important consequenc~s are, firstly, since the difficulties 
become apparent only gradually, irrigat·ion project once 
started are rarely abandoned, there is a risk therefore that 
good money will be thrown after bad, and secondly that, in 
the interval, the original objectives may be lost sight 
of". 1 

1 11Performance of Irrigation Projects 11 
- Robert Wade, Economic and 

Political Weekly, January, 17, 1976, p. 64. 
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CHAPTER Ill 

IRRIGATION POTENTIAL AND ITS UTILISATION 

1. INTROpUCTlOM 

1.1 Due to the increasing emphasis that is being given in 
recent times on faster development of irrigation facilities 
in the country, it is necessary to ensure that scientific 
methqds of assessment of irrigation potential created and 
its actual utilisation are adopted so that the correct 
picture regarding these is projected. It would be necess
ary therefore to recollect the concept and meaninf of irri
gation. potential created in respect of an irrigat on system. 
So much has been written on this aspect and so often it has 
been discussed and yet when one wants to look into the 
question of utilisation of irrigation potential created in 
respect of a particular irrigation project one is confron
ted with a number of unanswered questions in relation to 
the potential created and its utilisation. 

Z. CONCEPTUALISATION OF IRRICATION POTENTIAL AND UTILISATION 

2.1 Let us proceed with the definition of irrigation poten· 
tial as defined by the Planning Commission and accepted 
widely including the irrigation system under study. Accord
ing to the Planning Commission, "Irrigation potential is 
the gross area that can be irrigated from a project in a 
design year (1st July to 30th June of the succeeding year) 
for the projected cropping pattern and assumed water allow
ance on its full deve-lopment. The gross irrigated area 
will be the aggregate of the areas irrigated in different 
cropping seasons, the areas under two seasonal and perennial 
crops being counted only once in a year". It has been 
further explained that before an area is included and 
reported under 'potential created', it has to be ensured 
that the water for the area to be reported upon is available 
and the conveyance system up to and including irrigation 
outlet to serve an area up to 40 hectares in the area is 
completed. 1 

2.2 From the definition it is clear that theoretically 
there are three important considerations to declare an area 
irrigable (potential created) from an irrigation system, 
and these are: (i) availability of water for the area 
proposed to be irrigated in each season during the irriga
tion year, (ii) the availability of conveyance system to 
carry the water up to the outlet head, (iii) and the 
adherence to the projected cropping pattern. Given these 
considerations if the area actually irrigated during the 

-1 
Report of the High Power Committee, Irrigation Department, Government 
of Haharashtra, November 1981. 
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irrigation year is smaller than the area contemplated to 
be irrigated (potential created) then there is a case of 
underutilisation. It logically foflows from this that 
whenever underutilisation is reported during an Irrigation 
year it means that part of the water in storage for irriga
tion has remained unused. As mentioned earlier, irrigation 
utilisation is expressed as a percentage of actual irriga~ 
ted area to the potential created. It presumably means 
given the same cropping pattern, what.ever is the percentage 
of area actually irrigated is also the percentage of water 
actually used up from the storage for irrigation during the 
year. In other words, for instance, if only SO per cent of 
the potential area is actually irrigated, it follows that 
onlr SO per cent of the water has been utilised.· Under this 
condition the underutilisation, if any, can be explained 
by the lack of on farm development, e.g. land levelling, . 
preparation of field channels, etc., and also by the slow 
acceptability of irrigated agriculture by the beneficiaries 
because of which even though the water is available, · . 
conveyance system up to outlet is ready, the proposed area 
is not actually irrigated. ' 

2.3 However, in actual practice these conditions, to 
declare an area irrigable (potential created), are hardly 
fulfilled and yet the utilisation percentages are estimated 
as above in most of the studies and reports which result 
into distorted pictures of the extent of utilisation. 
Firstly, potential is often declared to have been created 
without the construction of proper distribution network, 
as a result of which even if adequate water is available 
in the system the projected area cannot be brought under 
irrigation because of inadequate conveyance network. In 
other words, potential created figures are themselves 
inflated, which when used to estimate the utilisation 
percentage, give higher estimates of underutilisation. 
Secondly, water available in the storage in a given year 
may be much less than what is estimated on the basis of 
dependability percentage which will lead to smaller area 
being irrigated and hence to lower utilisation percentage. 
Thirdly, and most likely, the cropping pattern in the ensu
ing years might have changed considerably such that the 
entire potential created cannot be irrigated, hence utilisa
tion percentage would be lower if estimated considering the 
potential created based on the projected cropping pattern • 

• 
2.4 All these arguments go to suggest that the conven
tional way of viewing the extent of utilisation as area 
actually irrigated as percentage bf potential created based 
on projected cropping pattern may.at times be misleading 
in as much as it underestimates the utilisation percentage. 
For getting a clearer and truer picture of underutilisation, 
it would be necessary to take account of the amount of 
water actually released during the year from the quantity 
in the storage meant for irrigation, in addition to the 
area actually irrigated. 
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2.S Considering the water actually released for irrigation 
one can estimate the area that can be irrigated considering 
the cropping pattern that has actually developed and based 
on the duty assumed and transmission and distribution losses 
assumed in the project. If the area actually irrigated is 
less than the estimated area then there is underutilisation. 
Similarly entire water meant for irrigation may not be used 
up. The su~lus water in the storage is also ar indication 
of underutil1sation. The area that could have been irrigated 
with this surplus water, considering the actually developed 
cropping pattern, assumed duty and assumed transmission and 
distribution losses, can also be estimated. The actual irri· 
gated area as percentage of the total of the two estimated 
irrigable area would 'ive the utilisation percentage. The 
reasons for underutil1sation can then be sought in inade· 
quate on farm development to receive irrigation water, lack 
of demand for irrigation water, high duty and low transmi· 
ssion and distribution losses assumed and finally in unau
thorised use of irrigation water. 

2.6 Ieeping these factors in view in what follows we have 
discussed the questions of irrigation potential and its 
utilisation in respect of the present system under study. 

3. UNDERUTILISATION AND ITS MEASURES 

3.1 According to 1966 project report, irrigation in Mula 
project was expected to begin in the year 1969·70 and was 
to be fully developed by 1975-76. Irrigation could, however, 
be started only in the year 1971·72 when part potential was 
created on MRBC. Table 3.1 gives the annual potential 
planned (as per 1966 project report), annual creation of 
potential and its utilisation as reported by the project 
authoriti~s. A comparison of potential planned andpoten
tial creat~d shows that no potential was created during 
1969·70 and 1970-71 even though it was planned. However, 
during the period between 1971-72 and 1974·75 yearly crea
tion of potential more or less matched with the yearly 
potential planned. 

3.2 This happened mainly because of the slow progress of 
work of the construction of distributaries and outlets. 
Though the work on the net work of distribution system 
began along with the head works, soon it started lagging 
behind and by the time full storage was created the distri
butaries, minors and outlets were ready for use only at 
the upper reaches of the system. Similarly, the actual 
utilisation fell far short of planned utilisation, particu
larly after 1972-73 again because of the reason of consider• 
able lag in the creation of distribution net work. 

3.3 We now compare the yearly potential reported to have 
been created and yearly actual utilisation. From the table 
it is clear that the extent of utilisation calculated as 
per cent of yearly potential created is low and that it 
varies considerably from year to year. It can be said that, 
estimated in this manner, utilisation percentage generally 
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varied between 40 and 55 per cent during different years. 

3.4 Following from our discussion earlier, the question 
arises whether the annual utilisation percentage arrived at 
and presented in Table 3.1 gives a correct pi~ture of the 
same. In our attempt to find an answer to this question. 
we shall proceed step by st~p·as follows. We 'shall first 
look into the annual estimates of storage in the reservoir, 
gross utilisation for irrigation, storage at the end pf each 
irrigation year and the total inflow. 

3.5 • Storage as on 1st July of every year means carry over 
water from the last irrigation year. Dead storage for the 
Mula project is 4500 Mcft, and carryover is put at 1000 
Mcft., so 5500 Mcft of water need be:left in the storag~ at 
the end of each irrigation year. We find from Table 3.2 · 
that except for the first two years, i.e., in 1972-73 and 
1973·-74, when full storage had yet not been created, ~ore 
water is left in the storage at ~he end of the each irriga
tion year than is required. On the basis of this observa
tion the possibility of inadequate storage as one reason 
for underutilisation of irrigation potential may be ruled 
out. · 

3.6 The project is planned to store a maximum of 26,000 
Mcft of water and again we find from the table that· except. 
in the first two years, when the full storage had yet not 
been created, the maximum storage in· all other years matches 
fairly with the planned storage. Similarly, the total 
annual inflow, which comprises water used for irrigation, 
used for other purposes, overflow, lake losses and the 
difference between the lake content at the beginning and at 
the end, also shows that in 7 out of 10 years 70 per cent 
dependable yield (27,000 Mcft) was available. 

3.7 Again, according to 1977 project report water planning, 
around 24,000 Mcft. ·of water was to be released for irriga
tion each year and from the table we find that actual water 
released for irrigation each year from 1977 onwards fairly 
matches with the planned released. All these observations 
go to suggest that availability of water in_ the system was 
not a constraint for maximisation of utilisation •. 

3.8 However, these broad indicators do not tell us anything 
about the extent of utilisation; for that we have to 
examine the water planned to be released for irrigation dur
ing different seasons, correspond~ng area planned to be 
irrigated as per the projected cropping pattern an4 water 
actually released in different years during different 
seasons and corresponding area actually irrigated as per 
the developed (actual) cropping pattern. We, therefore, 
proceed to look into the available data to examine these 
aspects. 

3.9 Table 3.3 presents the project water planning in t~rms 
of volume .of water to be released and areas to be irrigated 
during different seasons as per 1977 project report. 
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Tables 3.4 and 3.5 present the actual water released and 
actual area irrigated during different seasons during the 
past five years beginning from 1976-77. 

3.10 A comparison of Table 3.2 and Table 3.3 and Table 3.4 
shqws that although the total quantity of water actually 
released every year for irrigation fairly matches with the 
planned release, actual area irrigated during each of-the 
five years is much smaller than the area planned to be 
irrigated. Seasonwise water released durin~ each year 
shows that while water released during khar1f and rabi 
seasons matches fairly well with what was planned to be 
released during these two seasons in all the years except 
in 1979-80, water released in the case of hot weather season 
is much higher (almost double) than the planned release. 
However, the area irrigated in each of the seasons in all 
the years is much smaller than the area planned to be 
irrigated as per 1977 project plan. The extent of utilisa
tion estimated as percentage of area actually irrigated in 
each season (Table 3.5) to the corresponding area planned 
to be irrigated (Table 3.3) is presented in Table 3.6. 

3.11 The extent of utilisation estimated in this manner 
shows that the overall utilisation percentage is a little 
under SO per cent. Among the three seasons utilisation 
percentage is considerably higher in the hot weather 
season which also shows continuous improvement over the 
years; utilisation percentage is lowest in kharif season 
and in the rabi season the utilisation percentage is 
generally of the same order as it is for all seasons. The 
foregoing account shows that while annual water released 
for irrigation matches fairly well with the planned release, 
corresponding area irrigated is considerably smaller than 
what was planned. In other words, while water available 
for irrigation is more or less entirely used up, the area 
expected to be irrigated with the released water is not 
fully irrigated. What could be the reason for that? 

4. FACTORS RESPONSIBLE 

4.1 We can think of three conceivable reasons for this 
state of affair. Flrstly, the cropping pattern that has 
actually developed is markedly different from the one 
proposed, such· that the areas under heavy water using 
crops are considerably higher than what were proposed, 
leading to less area that could be irrigated with the same 
amount of water than was proposed. Secondly, there may be 
unauthorised irrigation to a considerable extent which does 
not get reported in the area irrigated. Thlrdlg, the 
irrigation duties assumed are much larger and the trans
mission and distribution losses assumed are smaller in 
estimating the areas to be irrigated than actuals, result
ing into less area actually irrigated than what was 
planned. 
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4.2 It appears all these factors together are· responsible 
for smaller area being reported as irrigated than what was 
planned. As we have no information or data about what 
actually ought to be the irrigation duties at canal and 
distributary heads and also what actually are the trans
mission and distribution losses considering the soil and 
other agro-climatic conditions, .we shall attempt to look 
into the two other factors, namely, changed cropping 
pattern and unauthorised irrigation, responsible for 
smaller area reported to be getting irrigated than what 
was planned. 

4.3 Let us begin by examining the proposed cropping pattern 
and the actual cropping pattern that has developed over the 
past five years, presented in Table !.7. 

4.4 We find that sugarcane which was proposed to occupy 
only 4 per cent of the ICA actually occupies around 12 per 
cent of the ares actually irrigated. Similarly, hot · . 
weather groundnut, which has only 3 per cent of ICA in the 
proposed cropping pattern, occupies around 12 per cent of 
the actual irrigated area. On the other hand, the propor
tion of areas under kharif seasonals and cotton to area 
actually irrigated are much smaller than those proposed in 
the project cropping pattern. In terms of absolute area 
also it is noted that the areas actually irrigated under 
sugarcane .and groundnut are much higher than what were 
proposed in the project cropping pattern. It would not be 
unreasonable to assume that because of the increase in 
irrigated area under these heavy water using crops, mainly 
sugarcane, that the actual irrigated areas under kharif 
and rabi seasonal crops are smaller than what were proposed 
in the project cropping pattern thereby reducing the magni
tude of total area that could be irrigated compared to what 
was planned. 

4.5 It is estimated that the water required to irrigate a 
hectare of sugarcane can irrigate approximately 10 times 
the area (around 10 hectares) under seasonal grain crops. 
Similarly, it is estimated that water required to irrigate· 
a hectare of hot weather crop can irrigate approximately 
three times (around 3 hectares) of kharif and Tabi seasonal 
crops.@ 

4.6 We have seen that an additional area of 1065 hectares 
of cane and an additional area of 1760 hectares of hot 
weather groundnut have been broug~t under irrigation than 
what were proposed in project cropping pattern. In order 
to demonstrate how much of additional area under seasonal 
grain crops could have been brought under irrigation· in 
lieu of growing additional sugarcane and groundnut, we 

@ Depth of water at canal head for the Hula System as per 1977 water 
planning for Sugarcane in 4.3 meter (annual) and for kharif, rabi 
and hot weather seasonals are 0.35 meter, 0.45 meters and 1.00 meter 
respectively. 
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subtract these additional areas (106S ha + 1760 ha.) from 
the total area irrigated and instead add 10 times the 
sugarcane area, i.e. 10651 ha. and 3 times the groundnut 
area, i.e., 5280 ha. of seasonal grain crops to the total 
irrigated area. On, account of this change the total irri
gated area, average of past 5 years, increases from 42834 
hectares (Table 3.5) to 55939 hectares, thereby increasing 
the utilisation percentage from 49.29 (projected 86900 
hectares, utilisation 42834 hectares) to 64.37 (projected 
86900 hectares and utilisation S5939 hectares). This 
exercise indicates that the utilisation percentage appears 
approximately lS per cent lower than what it actually is 
because of the changed cropping pattern and hence because 
of estimating the utilisation percentage by considering the 
project cropping pattern rather than the observed cropping 
pattern. It is a moot point if the apparent lower utilisa· 
tion due to change in cropping pattern should be called 
underutilisation at all or simply misutilisation. 

4.7 Our next stage of enquiry takes us to the earlier 
observation that there may be unauthorised irrigation to a 
considerable extent which do not get reported thereby 
affecting the utilisation percentage adversely. We do not 
have any direct evidence to driv~ this point home but 
indirect evidences suggest that there are serious possibili~ 
ties of unauthorised use of water for irrigation. Let us 
examine these indirect evidences. 

4.8 Sugarcane in Mula command can be classified as under, 
(a) sugarcane exclusively on canal, (b) sugarcane exclu
sively on well, and (c) sugarcane on both canal and wells. 
Sugarcane grown exclusively on canal is given annual sane· 
tion which is restricted to the percentage permitted in the 
sanctioned cropping pattern (4 per cent of ICA). Sugarcane 
on both canal and well is primarily cane grown on well 
with supplemental irrigation from canal by seasonal sanc
tions. When the full storage was created in 1973-74 and 
irrigation started, the full canal system and distributary 
network were not ready. As a result large quantity of 
water remained unused in th~ reservoir from year to year 
(refer Table 3.2, years 1974-75, 1975-76 and 1976·77). 
Farmers growing sugarcane on well started demanding increas
ingly the supply of canal water to supplement the water 
from wells. Realising that there exists an unending 
possibility of getting the supply of canal water to supple
ment the water available from well for growing cane, over 
the years the farmers have been increasing the area of cane 
on well getting supplementary supply of canal water. 

4.9 Number of wells increased from 6800 in 1972 to 8200 in 
1981 and the area under sugarcane on well has increased from 
2400 hectares to 6400 hectares during the same period. Out 
~f this increase in area under sugarcane on well, area 
under cane on well supplemented by canal increased from 740 
hectares to around 4400 hectares, whereas cane grown exclu
sively on well water increased from 1710 hectares to 2020 
hectares. 
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4.10 It ~s ~n a~count of sugarcane grown on well with supple
mentary 1rr1gat1on from canal and sugarcane grown exclusively 
on well that there exists a serious possibility of unauthori
sed use of canal water. Although sanction given for this 
purpose is seasonal and the irrigation from canal is suppo
sed to be of supplementary in nature, a considerable propor
tion of the area under cane on so called well-cum-canal may 
be getting fully irrigated by canal water only, or at least 
largely. There is no way of checking this unauthorised use 
because of·common field channels for well and canal irriga
tion. So, even though the sugarcane area irrigated·in this 
manner is not understated the actual water used for irriga
tion is much greater than what it ought to be for providing 
supplementary irrigation thereby adversely affecting the 
availability of water for the grain c~ops. 

4.11 Further, a part of the area under cane reported to be· 
fully under well irrigation may also be getting the unatho
rised supply of canal water. We cannot ascertain the .magni
tude of such unauthorised use, but, it would not be un- · 
reasonable to assume that part of the underutilisation even 
after adjusting for the cropping pattern changes can be 
explained by·the unauthorised irrigation not getting repor
ted. Our discussion with the canal officials and with the 
irrigators during the course of field investigation brings 
out the unauthorised use as a distinct possibility. 

5. RESULTING IMPACT 

5.1 Increase in the area under sugarcane (a very heavy 
water using crop) not only affects the utilisation percent
age, both directly and indirectly, but also has a serious 
repercussion on extensive use of irrigation water, specially 
in a drought prone area like Western Maharashira, where the 
main objective of the irrigation system is to provide protec
tive irrigation to as extensive an area as possible. Develop
ment of irrigation in different reaches of the command 
(head reach, middle Teach and tail reach) should give some 
idea about the concentration or otherwise of the irrigation. 
In order to examine this aspect we present below the infor
mation about the crops irrigated on some selected MRBC 
distributaries from the three reaches (head, middle, tail), 
made available by the Ahmednagar Irrigation Circle and the 
WALMI. 

5.2 The empirical evidence indicates that the utilisation 
percentage is higher in the head reaches than in the tail 
reaches of the canal and that the area under sugarcane 
decreases progressively from head to tail. Concentration 
of heavy water using crop_ ltke sugarcane in the head reaches 
of the canal is obvious from the markedly high proportion 
of area under sugarcane in the head reaches compared to the 
middle and tail reaches. This kind of development would 
certainly have an adverse impact on the availability of 
water to the tail enders particularly. Even though it is 
seen from the table that around 44 per cent of the ICA in 
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the tail end get irrigated, in practice however water is 
seldom made available to th~ tail enders in each rotation, 
particularly in rabi and hot weather seasons. Often the 
irrigators at the tail end would have to make do with less 
watering because of water being not supplied to them in 
each of the 4 to 6 rotation of watering specified for a 
season. 

5.3 Our interview with the irrigators, specially with the 
tail enders, in the J.tula command confirms the inferences 
drawn regarding inadequate availability of canal water, 
specially to the tail ender even though the official policy 
is to begin the irrigation from the tail end. In this 
connection it may be worthwhile mentioning Robert Wade's 
observation on underutilisation which is a common feature 
of canal irrigation schemes almost everywhere in the world. 
Commonly farmers in the head r~aches are allowed to take 
water while the canals further down are under construction. 
They, therefore, have ample water in this initial period, 
and adopt water intensive cro~ping pattern; when the lower 
reaches are ready they mount 1ntense resistance to the 
consequent reduction in their water supply. This has been 
a particular problem of canal schemes in drought prone 
areas, where the irrigation policy aims to spread water 
over as large an area as possible and in that sense is 
protective •••• 

•••••• Through their politicians, the farmers in the 
head reaches exert strong pressures to ensure that they are 
subsequently not prevented from growing heavy water using 
crops~ Hence, farmers in the tail areas get much less 
water than was intended. 2 

5.4 Another adverse impact of this· type of irrigation 
development is the water logging and soil salinity mainly 
in the upper reaches of the canal. The official statistics 
of the Ahmednagar Irrigation Circle shows that around 13 
per cent and 8 per cent of ICA in the head reaches and tail 
reaches respectively of MRBC are not available for irriga
tion because of water logging, sali~ity and alkalinity. 

5.5 Like a part of the underutilisation, even after adjust
ing for the cropping pattern that has actually developed, 
can be explained by unauthorised irrigation, the other 
part of it can presumably be explained by high irrigation 
duty adopted and low transmission and distribution losses 
assumed in the project and water planning. As mentioned 
earlier, we do not have adequate technical data to verify 
the extent of underutilisation because of these factors, 
the irrigation official circle, however, is quite conscious 
of this fact. 

2 •Performance of Irrigation Projects• - Robert Wade, EcononUc and 
Political Weeklg, January 17, 1976, p. 64. 
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6. CONCLUDING OBSERVATIONS 

6.1 We may now summarise the whole discussion as follows. 
The extent of utilisation of irrigation potential estimated, 
as a rule, as perc~ntage of area irrigated to the potential 
created does not g1ve a correct picture of the utilisation 
percentage as seen in the present exercise. Firstly, - •" 
because the potential created, as defined, assumes that the 
land development (levelling, construction of field channels, 
etc.) below the outlet head, which is supposed to be the 
respons~bility of the farmers, is complete and that the 
'chak' 1s ready to receive the irrigation water, whereas in'· 
actual practice it may not be so and, secondly, because. the 
cropping pattern that actually develops may be cons~derably 
different from what is assumed while .ascertaining potential 
created. 

6.2 In view of these two factors utilisation percentage 
estimated in the usual manner may turn out to be lower 
than what actually it is. It would therefore be .more 
meaningful to estimate the extent of utilisation by taking 
into account the water actually released compared to the 
planned release and area actually irrigated. If the water 
actually released is more or less equal to the planned 
release during the year and the area actually irrigated is 
smaller than the area that could have been irrigated on the 
basis of observed cropping pattern arid assumed duty and 
transmission and distribution losses, then there is under
utilisation and that can be estimat~d by expressing area 
actually irrigated as percentage of area that could have 
been irrigated with the given quantity of water released. 

6.3 Underutilisation under such circumstances would then 
be due either to unauthorised ~se of water or to high duty 
and low transmission and distribution losses assumed or 
may be due to both. An attempt should then be made to find 
out the area getting unauthorised irrigation. Having taken 
that into account in area actually irrigated, any under
utilisation then can only be due to high duty an~ low trans
mission and distribution losses assumed. Only way of · 
improving the utilisation percentage then is through deli
berate effort to reduce the transmission and distribution 
losses and through a.ssuming lower duty based on actual 
observation. 

6.4 However, if the actual water released is considerably 
smaller than the planned release ,then the utilisation 
percentage is to be calculated'in. two stages. Firstly, the 
area actually irrigated as a p~rcentage ?f area that could 
have been irrigated with the g1ven quant1ty of water relea
sed and assuming the cropp~n~ pa~tern that has actually 
developed would give an ut1l1sat1on percentage. Secondly, 
assuming the developed crop~ing pattern! ~he area th~t 
could have been irrigated w1th the unut1l1sed water 1n the 
storage is to_be esti~ated and added to the area that could 
have bee~ irr1gated w1th the water actually released. The 
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utilisation percentage can then be calculated as per cent of 
area actually irrigated to the total estimated area that 
could have been irrigated. The difference between these two 
utilisation percentages would indicate mainly the extent of 
underutilisation due to lack of potential created and result· 
ing unused water in the stora~e. A careful analysis of all 
these factors is likely to throw a clearer and more meaning· 
ful picture about underutilisation of irrigation potential. 

6.5 one very •JgnJfJcant J•sue. which should not be lost 
sight of, is the disproportionate importance given to the 
engineering aspects of the irrigation project compared to 
the agricultural and marketing aspects. which is part of 
the explanation for low utilisation. Irrigation engineer· 
ing tend to view the output of the canal system as 'water' 
and not the additional crop which the water should allow. 
Therefore, they tend to see poo~ utilisation of water by 
farmer as a demand problem not a supply problem. They tend 
to explain unsatisfactory performance of a scheme in terms 
of the backwardness of the farmers. 3 This is a matter of 
serious concern and this concern has promoted a major re
thinking in irrigation policy. One of the outcome is the 
'Command Area Development Programme' which is supposed to 
be the main plank for proper development and utilisation of 
irrigation potential. 

3 Robert Wade. op. cit., p. 66. 
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Table 3.1: ANNUAL POTENTIAL PLANNED, POTENTIAL CREATED AND ITS 
UTILISATION {in Hectares} 

Year Planned Created Planned Actual Per cent 
potential potential utili sa- utilisa- utilisa-

tion tion tion 
(4 as % of 2J 

1 2 3 4 5 

1969-70 1700 

1970-71 15587 569 • 

1971-72 19838 20400 5768 7690 37.7 

1972-73 34008 29310 12372 15850 5~.1 

1973-74 42510 47770 23129 13091 27.4 

1974-75 51012 49393 32119 .14942 30.2 

1975-76 72097 54372 42609 28569 52.5 

1976-77 72097 59757 55298 33962 56.8 

1977-78 72097 60730 65032 35710 58.8 

1978-79 72097 65560 72097 33430 51.0 

1979-80 72097 66360 72097 28733 43.3 

1980-81 72097 73320 72097 30816 42.0 

1981-82 72097 73320 72097 32104 43.8 
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Table 3.2 : ANNUAL STORACE, WATER RELEASED FOR IRRIGATION AND TOTAL 
INfLOW IN RESPECT Of HULA PROJECT . 

rea.r S~orage Maximum D.lte or Irrigation Total 
a.s on l-1 storage attaining release inflow 
(MeLt) (MeLt) maximum (MeLt) (Melt) 

•tor age 

1972-73 4712 1]199 22.80 10172 25814 
1973-74 4933 20741t 27.90 106lt1 30698 . 
1974-75 9775 252lt2 10.11 1585lt 23ltSO 
1975-76 1lt031t • 26000 1.11 18860 35318 
1976-77 16041 25560 11.90 26lt80 40221 
1977-78 8361 24984 11.90 25003 28906 
1978·73 8725 22119 4.10 26435 23855 
~979-80 5535 25415 2lt.10 17150 45395 
1980-81 16775 2lt869 14.10 26460 33777 
1981-82 5772 25912 30.90 23696 30246 

Heft • Hl111on cubic feet 

Table 3.3 : PROJECTED WATER PLANNING AND AREA TO BE IRRIGATED 

S~asons A.rea in hectares Volume .J.n Melt 

Kharlf 32310 6,998 
Rabl 41340 11 '771 
Hot weather 13250 4,621 

86900 23,390 
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Table 3.4 YE~RLY WATER RELEASED DURING DIFFERENT SEASONS 

Year Volume of Water Released {Mcft) 

Kharif Rabi Hot Weather Total 

. 1976-77 8,668 9,607 8,205 26,480 
1977-78 6,724 9,252 9,027 25,003 
1978-79 6,064 13,720 6,651 26,435. 
1979-80 2,893 6,313 7,944 17,150 
1980-81 6,476 10,630 9,354 26,460 
Average of 6,165 9,904 8,236 24,306 
past 5 years 

Table 3.5 YEARLY AREA IRRIGATED DURING DIFFERENT SEASONS 

Year Area Irrigated in {Hectares) 

Kharif Rabi Hot Weather Total@ 

1976-77 12,202 22,985 7,180 42,367 

1977-78 13,546 20' 134 8,126 41,806 

1978-79 13,459 20,460 8,909 42,828 

·1979-80 14,038 13,615 
' 

11,266 38,919 

1980-81 15,321 20,289 12,632 48,242 

Average of 13,713 19,497 9,623 42,833 
past 5 years 

@ The yearwise extent of utilisation in terms of area, presented in 
columr 4 of Table 3.1 and in the last column of Table 3.7, is seen 
to be smaller than the yearwise total_ area irrigated, presented in 
the last column of Table 3.5. The reason for this difference 
presumably lies in the manner seasonwise area irrigated figures 
are reported which may be including area under. perennials and two 
seasona 1 s in more than one season. i ~ 
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Table 3.6 • SEASONWISE ANNUAL UTILISATION PERCENTAGE • 

rear Seasonwise'UtJ.lJ.sation Percentage 
I:MriL R.abJ. Hot ... ather All SeaSOllfl 

1976-77 37-76 55.60 5lt.19 lt8.75 
1977-78 lt1.93 ~8.70 61.33 ·lt8.11 . 
1978-79 "1.66 lt9.lt9 67.24 lt9.28 
1979·80@ lt3.~5 32.93 85.03 44.79 
1980-81 lt7.1t3 lt9.08 95.33 55~51 

Average lt2.1t5 lt7.16 72.63 lt9.29 

@ In 1979·80 the total Inflow was lt5,395 M~ft (ref. Table 3.2). The 
rainfall was very high and well distributed as a result of which 
release of water during kharlf and rabl seasons was considerably 
lower than planned and there was a large carryover In 1980-81 

Table 3. 7 : DETAILS Of THE CROPPING PATTERN PROPOSED AND THE 
OBSERVED CROPPING PATTERN 

1 Sugarcane 

2 Other 
Perennials 

3 L.S. Cotton 

It Kharif 
Seasonals 

5 Rabi 
Seasonals 

6 Groundnut 
(Hot weather) 

7 Others 

Total 

Cropp1ng Pattern Proposed Observed Cropping 
Pattern 

IPerenn.ial Zone 
ICA•694l0 Ha. 

Non-Perennial 
Zone (ICA•ll400 

Ha.) 

(Average ot past 
live years) 
Total Irrig. area 
• 32,530 Ha. 

Per cent Area Per cent· Area Per cent Area 
ot ICA (Ha.) ot ICA (Ha.) ot 'irr1g. (Ha.) 

lt.O 

1.0 
19.5 

30.5 

lt).O 

3.0 
lt.O 

105.0 

2,775 

695 
13,535 

21,170 

29,850 

2,080 

2,775 

10.0 

50.0 

63.0 

72,880 123.0 

area 

11.8 

1,1lt0 lt.3 

5,700 19.8 

7,180 lt6.6 

11.8 

5.7 
1lt,020 100.0 

3,8ltO 

1 , ltOO 

6,ltlt0 

15,155 

3,8ltO 
1,855 

32,530 

@ MRBC has two zones, (I) perennial zone, where perennials and hot 
weather seasonals are permitted, and (II) non-perennial zone where 
only kharlf, rabi and two seasonal ~rops are permitted. 
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Table 3.8 AREA UNDER DIFFERENT CROPS IRRIGATED AS PER CENT OF ICA 
IN DIFFERENT REACHES OF THE CANAL (1980-81) 

Head reach Middle reach Tail reach Total 

ICA (hectares) 18191 15279 24640 58110 

Crops (% of I CA) 

1 Sugarcane 18.6 7.9 6.7 10.8 

2 Two seasonals 
(L.S. Cotton) 0.2 0.3 0.1 0.2 

3 Khartf seasonals 9.3 6.3 6.7 7.4 

4 Rabi seasonals 14.6 18.5 21.8 18.7 

5 H .W. Seasonals 9.3· 13.7 9.0 10.3 
' 

Grand Total 52.0 46.7 44.3 47.4 
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CHAPTER IV 

PATTERN OF WATER DISTRIBUTION AND ITS USE 
UNDER CANAL IRRIGATION 

·1. INTRODUCTION 

1.1 This chapter deals with the aspects of water supply and 
its use in respect of the sample farmers selected from the 
cluster of villages falling in the head reaches, middle 

.reaches and tail reaches of the distribution system. The 
discussion in this chapter is expected to throw light on 
the nature and extent of water received by the irrigators 
and its use and the manner in which water is distributed 
through the distribution system in different reaches of the 
canal. This enquiry in turn would help us in dealing with 

·the question of great divergence.between the potential cr~
ated and actual utilisation of water in the canal system. 

1.2 Accordingly, as proposed, relevant data and other 
information were collected from the sample villages and 
selected beneficiaries through field investigation with the 
help of the structured questionnaires as well as through 
informal discussions with the beneficiaries of the scheme. 
The sampling procedure and the coverage for the fieldinvesti
gation are already presented in the f1rst chapter; in what 
follows we discuss the findings of the analysis so attempted. 

Z. CHARACTERISTIC FEATURES OF THE SAMPLE VILLAGES 

2.1 As mentioned earlier villages under the sample were 
selected from different reaches of the distribution system 
so as to get a comparative picture of the availability of 
irrigation water and of the crop pattern followed in the 
villages in the command area of different reaches of the 
distribution system. 

z.z Table 4.1 gives the relevant information in respect of 
the selected villages with a view to highlight the aspects 
of availability of canal and well water and its use in these 
villages. As presented earlier in a statement in Chapter 1, 
Table 4.1 also ~epicts that out of 4 villages selected from 
the head reach of the main distribution system, 1 is from 
the head part of the distributary in the head reaches (HH), 
Z are from middle part of the distributary in the head 
reaches (HM) and 1 is from tail part of the distributary in 
the head reaches (HT). Similarly, out of 4 villages selected 
from the middle reach of the main distribution system, 1 is 
from head part of the distributary in the middle reaches 
VtH), 1 is from middle part of the distributary in the middle 
reaches (~~),and Z are from tail part of the distributary 
in the middle reaches (MT). Likewise out of 4 villages 
selected from the tail reach of the distribution system, 
1 is from head part of the distributary in the tail reaches 
(TH), 1 is from middle part of the distributary in the tail 
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:eaches (~M) and 2 are from tail part of the distributory 
1n the ta1l reaches (TT). Further, 2 villages are selected 
from the uncommand area for comparison. 

2. ~ W~ fi~d t~at 4 villages in the upper reaches of the 
ma1~ ~1str1but1on.sys~em considered together. are in a better 
P?Sltlon than the 4 Vlllages considered together in the .· 
m1ddle reaches of the distribution system in respect of CCA, 
percentage of farmers getting canal water, availability of 
canal w~ter! number·of wells, area under sugarcane per well 
and ava1lab1lity of well water. Similarly 4 villages in the 
middle reaches of the main distribution system considered 
together are found to be in better position than the 4 
villages considered together in the tail reaches of the mai11. 
distribution system in respect of the aforementioned varia
bles. However, in respect of the aspects of water logging 
and availability of labour, villages in the tail reach and· 
middle reach of the main distribution system seem to be 
either not adversely affected or are less adv~rsely affe~ted. 

2.4 It is also noted that within each reach (head, middle,. 
tail) of the main distribution system, the tail part is 
relatively worse off than the head part •. In other words, 
although villages in the head reaches of the main distribu
tion system are better placed on the whole, there seems tri 
be considerable divergence in the availability of water, etc., 
between the villages in the tail end and head end within the 
head reach.itself and so also in other reaches of the main 
distribution system. · 

2.5 Differential provisions· of water in different.sample 
villages in the command area could have been better explained 
if we had the villagewise data on i) the net. cultivated area, 
ii) the ICA, and iii) the area that received wa~er during 
the year of. survey. The cropwise break-up of the total 
irrigated area in the sample villages could also have thrown 
more light on the above aspect. In the absence o¥ such 
information we can make only a reasonable assumpt1on onthe 
basis of the indirect evidences presented in Table 4.lthat 
the villages at the upper reaches of.the main distr~but~o~ 
system are relatively better placed 1n terms of ava1lab1l1ty 
of canal water. 

2.6 Similarly regarding the question of well irrigation it 
would have been more useful if we had the villagewise data 
on the extent of cultivated area of a village outside the 
ICA and, further, the extent of well irrigation in the non
command and command (ICA) area s~parately •. In the absence 
of these information, from the g1ven d~ta 1n Table 4.1 we 
may reasonably surmise that the wells 1n ~he upper reaches 
of the main distribution system are relat1vely better placed 
in terms of availability of water .. Are~ un~er ~ugarcane per 
well in different reaches of the ma1n d1str1but1on system 
highlights this point. 
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3. ANALYSIS OF THE SAMPLE HOUSEHOLDS 

3.1 As mentioned earlier, data for the sample households 
were collected from the sample villages from three reaches 
of the main distribution system with a view to get a compa· 
rative picture of the availability of irrigation water at 
different reaches of the canal and also of the crop pattern 
followed under each reach. We have therefore attempted a 
clusterwise analysis of the sample households in respect of 
area irrigated, sources of irrigation and the cropping 
pattern. We shall consider the villages and households 
selected for study from the head reach, middle reach and 
tail reach of the canal as cluster I, cluster II and cluster 
III respectively. 

3.2 Table 4.2 shows the distribution of total cultivated 
area of the sample households .into irrigated and unirrigated 
by cluster. Two households from the head reaches and six 
households from the tail reaches could not be included 
because of inc~mplete information in respect of those hosuse· 
holds and hence the sample size got reduced to 17Z instead 
of 180 as dipicted earlier. 

3.3 The extent of irrigated area is found to be as high 
as SO per cent in the tail end (cluster III) compared to 
77 ~er cent and 58 per cent in cluster I and II respectively. 
Sim1larly irrigated cropped area out of the gross cropped 
area, presented in Table 4.3, is also found to be higher in 
cluster III than in clusters I and II. 

3.4 Distribution of irrigated land by the sources of i~ri· 
gation, presented in Tables 4.4 and 4.5, however, shows that 
the· percentages of irrigated area by canal and so also the 
percentage of gross cropped area irrigated under canal are 
marginally higher in clusters I and II compated to cluster 
III. 

3.5 One would have expected a much smaller proportion of 
irrigated area at the tail end, particularly under canal, 
in view of the difficulties experienced in getting canal 
water, but, the reason for finding more or less similar 
proportion of area reported to be irrigated under canal is 
that the reported figures of canal irrigated area are not 
the ones actually irrigated but the ones that are irrigable, 
and as mentioned earlier, it is more likely that actual 
irrigated area during any year is considerably smaller than 
the reported irrigable area, particularly at the tail end 
of the distribution system. Further, the gross area irri· 
gated in cluster III, which appears to compare favourably 
with those in clusters I and II also does not give the 
correct picture of the intensity of irrigation because of 
lack of availability of water at the tail end of the distri
bution system. Importance of this point could have been 
better appreciated if we had the villagewise data on the 
extent of area outside the CCA and/or ICA of the Mula canal 
system in which these sample households are lo-cated. In the 
absence of such an information a clearer picture may emerge 
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if we look into the crop pattern in respect of these clusters, 
separately for canal and well irrigated areas. 

3.6 Table 4.6 shows the crop-mix in the canal irrigatedarea 
f~r the sample households selected from sample villages in 
d1.fferent reaches of the main distribution system (clusters) .. 

3.7 Sugarcane is found to account for around 23 per cent of 
the gross area irrigated in cluster I and only around 14 
per cent and 11 per cent in clusters II and III respectively. 
Wheat is found to occupy around 26 per cent of the gross area 
irrigated in cluster I but only 14 per cent and 17 per cent 
in clusters II and III respectively. Further, area under 
hot -weather groundnut is found to be 17 per cent, 19 per 
cent and 11 per cent of the gross area irrigated in cluster 
I, cluster II and cluster III respectively. 

3.8 Concentration of sugarcane in the upper reaches of the 
canal is thus evident from the above observation and it is 
also evident that two other crops.which require timely and 
adequate quantity of water for their proper growth, viz., 
wheat and hot-weather groundnut are also found to be largely 
confined to the upper reaches of the canal. On the other 
hand, jowar, bajra and gram the three least water requ~ri~g 
crops are seen to have higher percentage of gross a.rea 1.rr1.
gated in the tail end of the canal as compared to the upper 
reaches. 

3. 9 In point of fact, in the tail end of the canal (cluster 
III) jowar and bajra which are reported to be grown on canal 
water, more often than not do not get any canal water or get 
in very inadequate quantity (may be only 1 or at the most 2 
waterings in the whole season). As such even though more 
than 40 per cent of the total cropped area. in the tail end 
of the canal is reported to be under irrigated jowar and 
bajra, in actual practice most of the r~ported ar~a may be 
getting very little water. Therefore, 1.f we cons1.der the 
entire reported area, parti~ularly under jowar and bajra_as 
irrigated area, the proport1.on of gross CTopped area l.rrl.
gated in the tail end gets inflated and appears to be compa
ring favourably with the head reaches of the canal. 

3.10 Although we do not .have any ~l:r~ct evid~nce to substan
tiate the above observation, the 1.nd1.rect ev1.dences presen
ted in the 'Remarks' column of Table 4.1 suggest the serious 
possibilities of such a state of affa~r. We ~o not have any 
information about the number of water1.ng rece1.ved by the 
irrigators under. each cluster;_ this informat~on ~o?ld have 
been useful in explaining the 1.nadequate aval.lab1.l1.ty of 
irrigation water at the tail end. 

3.11 A different picture emerges when we e~am~ne the crop 
pattern und·er well irrigation of ~he same 1.rr1.gators selec
ted from the sample villages form1.ng three clusters. We 
present this data in Table 4.7. 
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3.1Z Sugarcane seems to be tha dominant crop grown under 
well irrigation in all the three clusters, though the per
centage area is relatively smaller in cluster Ill than in 
clusters I and II. The percentage of area under wheat grown 
with well water is higher in cluster I compared to clusters 
II and III. The same under groundnut is also higher in 
clusters I and II compared to cluster III. Less water consu
ming crops like jowar, bajra, gram, etc., are seen to be 
concentrated in cluster III. 

3.13 It would not be unreasonable to surmise from this obser
vatlon that although sugarcane occupies around SO per cent 
or more of the gross area irrigated under well in each 
cluster, heavy water using crops like sugarcane are mainly 
concentrated in cluster I and II. This observation is also 
borne out by the data on area under sugarcane per well 
presented in column 7 of table 4.1. 

3.14 Presumably the wells in cluster I particularly, and 
also in cluster II, are endowed with better availability of 
water throughout the year, being located in the command area 
of the upper reaches of the main distribution system. Since 
the farmers even in cluster III grow sugarcane in almost 
SO per cent of the gross area irrigated under well most of 
the available well water seem to be used up in growing 
sugarcane. Being located in the tail end of the command 
area of the distribution network with consequent limited 
availability of water in the wells, a large part of which 
is used up mainly for growing sugarcane, cultivation of 
other timely water requiring crops like wheat and hot weather 
groundnut under canal irrigation gets severely restricted. 

3.15 In this context it would be instructive to examine the 
availability of water in wells in different seasons in 
respect of the sample households in different clusters. 
Table 4. 8 shows the number of wells in respect of the sample 
household selected from clusters I, II and III along with 
area under well irrigation in each cluster. 

4. SEASONWISE AND CLUSTERWISE AVAILABILITY OF WATER IN WELLS 

4.1 Tables 4.9, 4.10 and 4.11 present the distribution of 
wells by height of water column in kharif, rabi and summer 
seasons. 

4.2 We find that in head zone out of 46 wells 20 show water 
column between 11 and 20 feet, 19 show water column above 
20 feet and 7 show water column up to 10 feet in kharif 
season. In rabi season in head zone ·12 wells show water 
column up to 10 feet and 20 and 14 show water column between 
11 and 20 feet and above 20 feet respectively. In summer 
season in this cluster the wells showing up to 10 feet of 
water column number 16, between 11 and 20 feet of water 
column number 20 and above 20 feet of water column number 10. 

4.3 In the case of cluster II, out of 41 wells, 6 show 
water column up to 10 feet, 13 show water column between 
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11 and 2~ feet and 22 show water column above 20 feet in 
kharif season. In rabi season 8 wells show water column 
up to 10 feet, 17 show water column between 11 and 20 feet 
and 16 show water column above 20 feet. In hot weather 
(summer) season 18 wells show water column up to 10 feet 
14 show water column between 11 and 20 feet and 9 show w;ter
column above 20 feet. 

4.4 In the case of cluster III, out of 49 wells, wells 
showing water column up to 10 feet, between 11 and 20 feet 
and above 20 feet in kharif season number 8 23 and 17 
respectively. In rabi season 18 wells show'water column 
up to 10 feet, 19 wells between 11 and 20 feet and 9 wells 
above 20 feet of water column. In hot weather (summer 
season) number of wells showing up to 10 feet.of water · 
column, between 11 and 20 feet of water column and above 
20 feet of water column are 30, 12 and 4 respectively. 

4. 5 The above observations clearly indicate that the wells 
located in the upper reaches of the command area of the 
canal system are endowed with more water than the wells 
located in the tail command of the canal system. This is 
presumably because of the seepage effect of the greater 
water supply in the upper reaches of the canal as noted 
earlier. In fact, adequate availability of water in summer 
is mainly confined to the wells located in the upper reaches 
of the canal command. This is the reason we find (as dis
cussed earlier) concentration of sugarcane (a perennial 
crop), grown even under well irrigation, in the upper reaches 
of the canal command. 

4.6 We have earlier noted in table 4.8 that the area irri
gated per well is smaller in cluster III.to those in clusters 
I and II and further, that the area under suga~cane per well 
is also smaller in cluster III as compared to clusters I 
and II. This corroborates with our earlier observations 
of availability of less water in well, particularly in fair 
weather, in cluster III compared to clusters I and II. 

5. AVA I LAB I L lTV OF CANAL WATER 

5.1 We now deal with the issue of availability df canal 
water to the selected beneficiaries.in the canal command 
not only in terms of the quantity of w?ter ava~lable but 
also availability of water at pr~per t1m: and 1nterval. An 
examination of this field level 1nformat1on may lead us to 
some explanation for the greater diverg:n~e t~at we ~ot~ce 
between potential created and actual ut1l1sat1on of 1rr1ga-
tion water of Mula system. 

5.2 Table 4.12.shows the availability of canal water among 
the respondent holdings in each ~lus~er. The availability 
of canal water in required quant1tr 1s found to be reported 
by a comparatively larger proport1on of households (57 per 
cent) in the head reacher (cluster I) of the canal system. 
On the other hand more than 40 per cent of the households 
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in clusters II and cluster III report availability of water 
not in required quantity and in addition 28 per cent and 
11 per cent of the· households in cluster II and cluster III 
report non-availability of canal water. These observations 
give the indication that it is largely the tail enders who 
suffer on account Qf either not getting required quantity 
of canal water or not getting canal water at all inspite of 
being within the ICA of the canal command and making a timely 
demand for it. 

5.3 Out of the number of holdings getting canal water, 
clusterwise, whether in required quantity or not, some may 
be getting water in time and some may not be getting in tim~ 
Table 4.13 gives this information. In this case also we 
find that the holdings located in the lower reaches of the 
distribution system suffer more, in as much as around 60 
per cent of the holdings in these reaches do not get water 
in time. 

5.4 Table 4.14 gives the further details of the availability 
of canal water in time. We find that of the holdings getting 
required quantity of canal water, clusterwise, also generally 
get the required quantity of water in time although the pro· 
portion of the same is comparatively smaller amongst the 
households in cluster III than in clusters I and II. However, 
in the case of those holdings which do not get required quan
tity of water also do not get the same in time, irrespective 
of whether the households are from the upper reaches or lower 
reaches of the distribution system. 

5.5 We now look into the reasons for not getting canalwater 
at all and also for not getting canal water in required 
quantity and in ~ime. First of all we look into the reasons 
for not getting required quantity of canal water which is 
presented in table 4.15. The most important reason is found 
to be 'location land at the tail end'. Even the households 
located at the head zone give this as the most important 
reason for not getting required quantity of water. Presumably 
these households (farms) are located at the tail ends ofthe 
head distribution which indicates that even beneficiaries 
located at the head zone of the main distribution net work 
may not get a~equate water if these are further located at 
the tail end of the distributions, i.e. (liT) as per table 
4.1. It may however be mentioned that the non-availability 
of water in required quantity in the lower reaches of the 
distribution system (cluster III), i.e. in TH, TM and TT, 
as per table 4.1 is of a much larger magnitude than that in 
upper reaches, although we do not have any data to substan-
tiate the po~nt. · 

5.6 Reasons for not getting canal water in time, presented 
in table 4.16 again shows more or less the same picture as 
found in table 4.15. 'Land at the tail end' is the most 
important reason assigned irrespective of t~e cluster in 
which the hose holds are located. However, 1n respect of 
cluster II and III the other reasons are 'field channel 
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not in condition' and 'land levelling not done'. One more 
common reason observed in tables 4.15 and 4.16 mainly in 
the case of clusters II and III is that the influenciar 
irrigators manage to take up the water into their fields 
and are callous and negligent in allowing water to flow 
to the fields lower down. 

~.7 Reasons for not getting canal water at all, presented 
1n table 4.17, shows that the tail enders do not get water 
not only because of land being at the tail ~nd but also 
b:caus: land development work at the tail end, like prepa
rlng f1eld channe~s and maintaining them and land le.velling 
has ndt been carr1ed out. Reasons for not getting canal 
water mainly in the lower reaches of canal are more often 
than not interrelated. 

"' 5.8 It is evident from the foregoing analysis that the 
entire ICA can not be brought under irrigation ~nd that the 
ICA which does not receive canal water is mainly from the· 
lower reaches of the distribution ·system thereby leading 
to a great divergence between the potential created and 
actual utilisation. Inadequate land development activities 
and lack of 'on farm development' work, mainly in the lowe·r 
reaches of the distribution system, result into water use 
remaining concentrated in the upper reaches. This situation 
inevitably leads to conc~ntration of heavy water using crops 
in t~e upper reaches of the distribution system with all its 
ill effects. There is bound to be great divergence between 
the potential created anq actual utilisation in terms of 
area irrigated under such a state of affair. 

5.9 In this context the Supplementary Report of the Contro
ller and Auditor General of India for 1975-76, presented in 
December, 1977, on utilisation of irrigation pote~tial crea
ted by 12 major projects should have a sobering effect on 
all this euphoria about ambitious new irrigation schemes 
and their impact on agricultural production-and productivity. 
According to the report in many projects water courses and 
field channels remained to be constructed and the water 
distribution system was generally ineffective. In almost 
all the projects there was ~it~le progr:ss ~n l~nd levelling; 
loss of water during transm1ss1on and d1str1but1on was far 
heavier than had been envisaged in the project reports. 
Drainage schemes had not been provided for ~n.the_original 
project reports of any of t~e sche~es~ re~ult1ng 1n water 
logging after the introduct1on of 1rr1gat1on. F~~ther~ 
according to the report, there were~large s~ale V1ol~t1o~s 
of prescribed cropping patt_ern and u~aut~or1.~ed cul~1v~t1on 
of water-intensive crops. Unequal d1str1but1on of_1rr1ga
tion was also reflected in the fact ~ha~ the quant~ty o~ 
water supplied to the area actually 1rr1gated_was 1nvar1ably 
larger than envisaged. That rural l~nd rel~tl?ns ~ave not 
a little to do with the low utilisat1on of ~rr~gat1on poten
tial is also implied in some of the_other f1nd~ng~ of the 
report. Therefore, it should surpr1se_no one 1f 1t t~rns 
out that it·is generally the farmers w1th larger hold1ngs 
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and greater political influence who have succeeded in cor· 
nering available supplies in these and other ways. 1 

1 •ror Whom the Water flows•, Boonoadc and Polltlcal Weeklg, Review 
of Agriculture, Harch, 1978. 



Table 4 .1 : SALIENT FEATURES OF THE SELECTED VILLAGES 

Village Location c.c.A. Farmers Canal water No. of wells 
(hectares) ·getting canal availability 

water 
(percentage) 

::0 
::0 

(l} (2) (3) (4) (5) . (6) 
~ 
-f 

t. Vanj arwad I HH 600 93 Abundant 200 0 
z 

2. Karanjgaon HM 1263 96 Adequate 98 z 
3. Khedle Parmanand HM 874 57 Adequate 78 Cl 

::0 

4. Khupti HT 1004 69 Poor 77 0 
c 
G"l 

5. Mahalas P1mp•lgaon MH 696 62 Good 84 :c 
' 

-f 

6. Mallchlnchore MM 1652 89 Good 104 "'0 
::0 
0 

7. Murme MT 372 36 Poor 10 z , 
8. Ma1ewadi MT 777 72 Poor 24 > 

::0 

9. Kukana TH 599 70 Good so £: 
Cl) 

10. Chi 1 ekhanwad I TM 615 57 Adequate 94 
11. · Deotak 11 . TT 1101 60 Poor 79 
12. Bhalgaon TT 680 59 Poor 84 
1). Saunda1e Uncommand · Nil N 11 . Nil. 60 
14. Lohgaon Uncommand N 11 Nil N 11 125 

(Contd •• ) ~ 
\0 
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Table 4.1 ( Contd •• ) 

Village Area under A va.!lab.!l.! t!l Water AvaJlab.!llt!l Remarks 
sugarcane of logg.!ng of labour 
per liell liell liater 
(he~tares) 

(7) (8) (9) (lOJ (ll) 

1. Vanjarwadi 2.25 Adequate Yes Shortage field channels are In poor con• 
dltlons at tall end of the > 
Sonal distributary/Minor ~ 

% 
0 

2. Karanjgaon 5.20 Good Expected II Portions of minors and field ~ 

channels are in bad condition ~ . 
3. Khedle Parmanand 4.30 Good II II c·omplalnts of Inadequate supply :z 

of water due to poor condition .... 
of the minor ~ 

4. Khupt I 1 .ito Inadequate II II There are hardly any field channels 
In existence, hence unassured 
water supply 

5. Mahalas Plmpalgaon 2.00 Adequate Yes Adequate field channels at the tail end of 
the distributary in bad condition 

6. Mallchinchore 2.60 Adequate No Shortage field channels at the tail end 
of the distributary in bad 
condition 

]. Murme 1.30 Inadequate No Abundant I Being at the tail end of distribu-

8. Malewadi 1.20 Inadequate No Abundant I tory ,. water supply is very poor 
I and unassured 

(Contd •• ) 
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Table 4. 2 : DISTRIBUTION OF TOTAL CULTIVATED AREA INTO IRRIGATED AND 
UNIRRICATED BY CLUSTER 

Cluster I Vlllage Number Tot•l Irrigated Non-.trr.tgated 
of c;ultlv•ted Area Are• 

Siilllple Are• 
house- (hec:t•res) (hec:t.ues) (hec:t•res) 
holds 

I • (Head rea,hes) 58 200.]1 154.95 !t5.36 
(77 .]6) (22.64) 

II • (Hiddle rea,hes) 60 24].58 133.71 103.87 
(57.36) (42.64) 

Ill. (Ta 11 rea~es) Sit 180.68 tltS.Itlt 35.2lt 
(80.50) (19.50) 

Total 172 62lt.57 lt40.10 t84.lt7 
(70.lt6) (29.54) 

Figures In parenthesis lndl,ate per,entage to total. 

Table 4.3: DISTRIBUTION OF CROSS CROPPED AREA INTO IRRIGATED AND 
NON-IRRIGATED BY CLUSTER 

Cluster Gross Cropped Irrigated Non-irrigated 
Area .cropped Area Cropped Area 
(hectares) (hectares} (hectares) 

I • (Head rea,hes) 222.21 181.06 41.15 
(81.48) (18.52) 

II. (Kiddie rea,hes) 254.53 159.81 94.72 
(62.79) (37.21) 

Ill. (Tail readies) 208.63 175.82 32.81 
(84.27) (15.73) 

Total 685.37 516.69 168.68 
(75.39) (24.61) 

Figures in parenthesis indicate per,entage to tot a 1. 
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Table 4.4: CLUSTERWISE DISTRIBUTION OF IRRIGATED LAND UNDER DIFFERENT 
SOURCES OF IRRIGATION 

(in hectares) 
Cluster Irrigated Irrigated Irrigated 

Area by canal , by well -

I • (Head reaches) 154.95 82.62 72.33 
( 100 .00) (53.32) (46.68) 

I I • (Middle reaches) 139.71 74.75 64.96 
(100.00) (53.50) (46.50) 

Ill. (Tail reaches) 145.44 73.11 72.33 
(100.00) (50.27) .(49: 7"3), 

Total 440.10 l30 .48 :209.62 
(100.00) (52.37) ' (47 .63) 

Figures in parenthesis indicate percentage. 

Table 4. 5 : CLUSTERWISE DISTRIBUTION OF IRRIGATED CROPPED AREA ACCORD-
lNG TO SOURCES OF IRRIGATION 

(In hectares) 

Cluster Irrigated Irrigated . Irrigated 
cropped Area Cropped Area Cropped Area 

under canal unde~ well 

I. (Head reaches) 181.06 10"3 .91 77.15 
(57.39) (42.61) 

I I • (Middle reaches) 159.81 92.06 67.75 
(57 .61) (42.39) 

11 I • (Ta i 1 reaches) 175.82 94.69 81.13 
(53.85) (46.15) 

Total 516.69 290.66 226.03 
(56.25) (43.. 75) 

Figures in parenthesis indicate percentage to irrigated cropped area. 



Table 4.6: CLUSTERWISE CROPPING PATTERN IN RESPECT OF AREA IRRIGATED BY CANAL 

Crop Cluster I ClU&ter rr ClU&ter rrr · 2"otal 

Area s Area s Area s Area s 
(ha.) (ha.) {ha.) {ha.) 

A. Perennla Is 
1. Sugarcane 23.39 22.51 13.15 11t.28 10.83 11.1t6 lt7.37 16.31 
2. Other perennials o.lto . 

0.38 1.62 1. 76 0.20 0.21 2.22 0.76 
B. Two seasona 1s > 

1. L.S.Cotton 0.20 0.19 0.20 0.22 1.62 1.71 2.02 0.70 
VI 
:z: 
0 

c. Kharlf seasonals ~ 

1. Jowar (Hybrl d) 5.61 5.1to 1.82 1.98 1.92 2.03 9.35 3.22 "' • 
2. Baj ra (HybrId) s. 18 5.63 12.71 1·3.1t5 17.89 6.16 3 

). Bajra (local) 1.02 1.11 2.63 2.78 3.65 1.26 -. - ... ... Pulses 1.60 1. 5lt 1.06 1.15 2.15 2.28 4.81 1.66 ~ 

D. Rab I seasona 1s 
1 • Jowa r ( loca 1 ) 2lt.83 23.90 32.27 35.05 32.21t 33.92 89.15 30.69 
2. Wheat 26.97 25.96 1J.33 11t.lt8 15.78 16.70 56.08 19.31 
). Gram 3.00 2.89 lt.OO lt.)lt lt.02 lt.25 11.02 ).79 ... Vegetables o. 10 0.09 0.61 0.66 0.71 0.21t 

E. Hot-weather seasonals 

'· Groundnut 17.81 17.1lt 17.80 19.)1t 10.59 11.21 46.20 15.91 

Total 103.91 100.00 92.06 100.00 91t.69 100.00 290.66 100.00 



Table 4.7 . CLUSTERWISE CROPPING PATTERN IN RESPECT OF AREA IRRIGATED BY WELL . 
Crop Cluster I Cluster II Cluster III Total 

Area % Area % Area % Area % 
(ha.) (ha.) (ha .) (ha.) 

A. Perennials :::0 
:::0 

1. Sugarcane 45.91 59.51 53.23 78.56 37.45 46.18 136.59 60.43 c;') 

2. Other perennials 2.67 3.46 3.44 5.08 4.22 5.20 10.33 4.57 
)> 
---4 

B. Two seasonals 0 
z 

1. L.S. Cotton 0.71 0.92 0.51 ~ o. 75 2.12 2.61 3.34 1.48 z 
c. Kha r if seasona 1s 0 

1. Jowar (Hybrid) 2.83 3.67 0.41 .0.61 3.64 4.49 6.88 3.04 :::0 
0 

2. Bajra (Hybrid) 4.25 5.24 4.25 ·1. 88 c 
c;') 
:c 

3. Baj ra (Loca 1)_ 1. 82: 2.24 1.82 0.81 ---4 

4. Pulses 1.10 1.43 0.62 0.92 0.92 1.13 2.64 1.17 "'tt 
:::0 

' Rabi seasonals 
0 

D. z 
Jowar (Local) 7.13 9.24 3.24 4.78 15.28 18.83 25.6-5 11.35 ..... 

1. )> 
2. Wheat 14.29 18.52 3.63 5.36 9.21 11..35 2.7.13 12.00 :::0 

3. Gram 0.92 1.19 0.50 0.74 1.00 1.23 2.42 1.07 £! 
4. 0.15 0.22 o. 15 0.06 

(I) 

Vegetables 

E. Summer seasonals 
1. Groundnut 1.59 2.06 2.02 2.98 1.22 .1.50 4.83 2.14 

Total 77.15 100.00 67.75 100.00 81.13 100.00 226.03 100.00 . 
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Table -l.S CLUSTERWISE DISTRIBUTIC~ OF ~ELLS A~O OF AREA u:~CER \.:ELL 
IRRIGATION 

Cluster Nwr.ber of 
holdings 

I. Head lone 58 

II. Middle lone 60 

Ill • T a i 1 lone 54 

Tota 1 172 

Number of 
wells 

46 

41 

49 

Irriq..JteJ S U•J..li(..'ciiW 

are..1 per <lrca f>er 
well well 
(hectares) (lwct..Jie3) 

1. 57 1.00 

1.58 1. 30 

1. 4 7 o. 76 

1. 54 1.00 

Table 4.9 .. CLUSTERWISE DISTRIBUTION OF WELLS BY HEIGHT OF WATER 
COLUMN IN KHARIF SEASON 

Cluster Height of Water Column in Khari f Season 

Up to 10 ll-20 21-25 26-30 Above Not Total 
feet feet feet feet 30 feet given n umbc r 

of 
wnlls 

I • Head Zone 7 20 10 2 7 46 

I I • Middle lone 6 13 13 5 4 41 

II I • Tail Zone 8 23 8 6 3 49 

Total 21 56 31 13 14 135 
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Table 4.10 CLUSTERWISE DISTRIBUTION OF WELLS BY HEIGHT OF WATER 
COLUMN IN RABI SEASON 

Cluster Height of Water Column in Rabi Season 

Up to 10 ll-20 21-25 26-30 Above ·Not Total 
feet feet feet feet 30 feet given number 

of wells 

I • Head Zone 12 20 6 1 -1 lJ6 

II .. Middle Zone 8 17 10 3 3 lJ1 

Ill. Ta i1 Zone 18 19 lJ lJ 1 3 lJ9 

Total 38 56 20 8 11 3 136 
~ } r. 

. . 
Table 4.11 : CLUSTERWISE DISTRIBUTION OF WELLS BY HEIGHT OF WATER 

COLUMN IN SUHHER SEASON 

I • 

II • 

Ill • 

Cluster Height of Water Column in SU1111Ier Season 

Head Zone 

Middle Zone 

Tail Zone 

Total 

Up to 10 11-20 21-25 26-30 Above Not Total 
feet feet feet feet 30 feet given number 

16 20 lJ 

18 1lJ 7 

30 12 3 

~ lJ6 1lJ 

1 

2 

1 

lJ 

' • \ 

5 

5 3 

of wells 

lJ6 

lJ1 

136 
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Table 4.1Z : AVAILABILITY OF CANAL WATER AMONG THE RESPONDENT HOLDINGS 
IN EACH CLUSTER 

Cluster N~rof Number of holdings reporting 
holdings 

Avo~.U.tb.1li t!l Ava..Uability Non·•vaila• 
of requ.tred not in re• bllity of 
UJOWlt of qu.tred can.tl w•t•r 
canal w•ter quant.1 ty 

1. Head Zone 58 33 20 5 
(100.00) (56.90) (31t. ItS) ( 8.62) 

11. HI dd le Zone 60 19 2ft 17 
( 100.00) (31.67) (ltO.OO) (28.33) 

111. Tall Zone 54 23 25 6 
( 100.00) (42.59) (lt6.30) (11.11) 

Total 172 75 69 28 
(100.00) (4].60) (40.12) (16.28) 

Figures In parenthesis Indicate percentage. 

Table 4.13 : AVAILABILITY OF CANAL WATER IN TIME IN EACH CLUSTER 

Cluster Number of Number of hold1ngsgett.1ng canal 
holdings water 
gett.1ng 

in time not in time canal 
water 

1. Head Zone 53 32 21 
(100.00) (60.38) (39.62) 

II. Middle Zone lt3 18 25 
(100.00) (lt1. 86) (58. 14) 

Ill. Tall Zone 48 21 27 
(100.00) (43. 75) (56.25) 

Total 141t 71 73 
(100.00} (49.31) (50.69) 

Figures In parenthesis Indicate percentage. 



Table 4.14 DISTRIBUTION OF SAMPLE HOLDINGS ACCORDING TO AVAILABILITY OF CANAL WATER AND WHETHER GETTING IT 
IN TIME IN EACH CLUSTER 

Cluster Total households Availability o£ required Availability not in Total households 
having availability amount o£ canal water and required quantity but having availabi-
o£ required amount Getting it Not getting Getting it Not getting 

lity o£ canal 
o£ canal water water but not in ;:lO 

in time it in time in time it in time :;g 

requ!red quantity C') 
)>o .... 

I. Head Zone 33 32 1 20 20 0 

(100,00) (96.9n ( 3 .03) ( 100 .oo) (100.00) z 

2 
z 

II. Middle Zone 19 17 1 23 24 0 

(100.00) (89.47) (10.53) (4.17) ( 95.83) ( 100.00), ;:lO 
0 
c 
C') 

Ill. Ta 11 Zone ·-23 20. 3 J 24 '25 :c .... 
,.-(100.00) (86.96) ( 13.04). (4.00) ( 96.00) ( 100. 00) "'0 

;:lO 
0 

. Tota 1 75 69 6 2 . 67 69 z ,., 
(100.00) (92.00) . ( 8,00) (2.90) ( 97.10) ( 100,00) )>o 

:;g 

~ 
VI 



~ 
0 

-
Table 4.15 DISTRIBUTION OF SAMPLE HOUSEHOLDS ACCORDING TO REASONS FOR NOT GETTING REQUIRED QUANTITY OF 

WATER IN EACH CLUSTER 

Cluster Reasons tor not gettlng required water 
Land at the Farmers at the upper 'Charl' Land not ln Others rota.l 
tall end slde and the canal not ln level 

lnspector do not cond1tlon 
.let water tlow dorm 

l • Head Zone 13 2 2 3 20 
(65.00) ( 10.00) (10.00) (15.00) (100.00) > 

"' :X 
0 

ll • Middle Zone 11 ,. 7 1 1 21t "' (45.83) ( 16. 67) (23.16) ( 4 .. 17) ( ... 17) (100.00) "' • 
X 

Ill. Tall Zone 12 5 3 3 2 25 --t 
(48.00) (20.00) (12.00) ( 12. 00) ( 8. 00) ( 100.00) ~ 

Total 36 11 12 4 6 69 
(52.17) (15.94) (17.39) ( 5.80) ( 8.70) (100.00) 



Table 4.16 . DISTRIBUTION OF SAMPLE HOUSEHOLDS ACCORDING TO REASONS FOR NOT GETTING CANAL WATER IN TIME -. 
CLUSTERWISE 

Cluster Reasons for not getting canal water in time 

Land at the Farmers at the Field channels Land levelling Others Total 
tail end upper side and not in condition not done 

"' canal inspector "' do not. allow ~ 
water flow down -f 

0 

1. Head Zone 13 2 2 1 3 21 
z 

(61.90) .( 9.52) ( 9 .·52) ( 4. 76) ( 14. 29~ {100.00) z 
0 

"' 8 2 1 25 
0 

11. Middle Zone 11 3 c 

"' -(44 .00) (12.00) (32.00) t 8.00) ( 4 .00) ( 100. 00) ::z: 
-4 

.. - ., 
14 5 .4. 4 27 "' Ill • Ta 11 Zone 0 

z 
(51.85) (18.52) (14.81) (14.81) ( 100.00) , 

> 
"' Total 38 to 14 7 4· '73 ~ 

(52.05) (13.70) ( 19.18) ( 9.59~ ( 5. 48) ( 100 .oo) 
...., 



~ 
N 

Table 4.17 • DISTRIBUTION OF SAMPLE HOUSEHOLDS ACCORDING TO REASONS fOR NOT GETTING CANAL WATER-• 
CLUSTERWISE 

Cluster Reasons ror not getting canal water •t all 

Land •t the Field channel not Land levelling not dona Other• - rot4l 
tail end in condition 

1. Head Zone 2 1 1 I 5 
(lto.oo) (20.00) (20.00) (20.00) (100.00) 

,.. 
II. Middle Zone 6 2 8 I 17 "' X 

(35.29) ( 11. 77) (lt7.06) ( 5.88) (100.00) 0 

"' 
"' • 

Ill. Tall Zone 2 2 2 6 :r; 
(33.33) (33.33) (3). 33) (100.00) ---4 

~ 
Total 10 5 11 2 28 

(35. 71) (17.86) (39.29) ( 7.11t) (100.00) 
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CHAPTER V 

APPRAISAL OF WELL IRRIGATORS 

1. INTRODUCTION 

~.1 Its a general observation that most of the cultivators 
1n any command area of any irrigation project in Western 
Mahara~htra prefer to grow sugarcane to any other crops. 
There 1s of course a host of reasons for this but one of 
the reasons frequently given by almost all canal irrigators 
is the uncertainty of getting canal water at frequent and 
p:edete~ined intervals. Usually the gap between two rota
t1ons w1ll be more than 20 days or so. Sometimes .particu
larly in hot we~ther, it may even extend up to 30'days or 
even more. It 1s reported that sugarcane only can with-. 
s~an~ ~uch a high water stress without endangering the ,yield 
s1gn1f1cantly. And, therefore, uqder such conditions of · 
highly uncertain water supply from the irrigation system, 
sugarcane is the only alternative left. So goes theargu
ment and at least superficially, a strong plea is made in 
favour of sugarcane. 

1.2 Of course, there is no denying the fact that there is 
a considerable element of uncertainty in the supply of 
canal water.. The gap between two rotations can be unduly 
long. But, is uncertainty of supply of canal water the 
main determining factor behind growing sugarcane in pre
ference to other seasonal crops? Suppose, this element of 
uncertainty is eliminated and the cultivators start getting 
water frequently at shorter intervals, will they switch 
over to seasonal grain and other crops? Of course this 
purely a speculative question and nothing can be said unless 
a study of those cultivators is made who have got sufficient . 
water at their disposal and use it frequently at shorter· 
intervals as and when· the crop requires. Obviously, such 
cultivators will be those who have got their own wells as 
the source of irrigation and have plenty of water in their 
wells with which, if they wish they can irrigate large area 
of land within the well command. The present appraisal of 
well irrigators has been undertaken with a_vi~w to exami
ning this aspect of water use by th~ well 1rr1gators. 

1.3 Secondly, irrigation ~eing the key input, u~age of . 
other inputs depend~ up<?n ~t: For .examJ?l~, chem1c~l fert1-
lizers can be used 1n s1gn1f1canti quant1t1es only 1npresence 
of assured and adequate irrig~tion.· Since the can~l irri
gation is irregular and ~rr~t~c, farmers.m~y not r1sk appty
ing fertilizer dose in s1gn1f1cant quant1t1es. Be~ause, 1f 
they apply fertilizer dose and 1£ the.canal ~ater 1s not. 
supplied in time and inadequate quant1ty or .1s not suppl1ed 
at all, they will have ~o b~ar con~id~rable loss: Large 
scale adoption of hi~h r1el~1ng.var1et1es of hyb:1ds also. 
pre-supposes timely 1rr1gat~o~ 1n adequate.quant1ty. Sc:> 1t 
is usually argued that fert1l1zer consumpt1on and adopt1on 
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of HYVs have not picked up much in conunand area because of 
highly erratic canal irrigation. If this is accepted then 
it means that 'it' must have picked u~ well where dependable 
source of irrigation such as well irrigation is available 
in abundance. and can be given as per requirements of crops 
and inputs. The present appraisal of well irrigators looks 
into this aspect also. 

1.4 There is a general impression that well irrigators use 
water more economically as compared to canal irrigators. 
This has also been checked in this appraisal. 

l.S In short, if timely irrigation in adequate quantities 
and at frequent intervals is available (as in the case of 
well irrigation), and the availability of land within the 
well command to be irrigated with the available water is 
not a restriction, then is there any positive change in 
cropping pattern, usage of inputs and increase in outputs? 
This is the question which has been dealt with in this 
appraisal of well irrigators. 

2. SAMPLE SELECTED FOR ANALYSIS 

2.1 As mentioned earlier, the criteria for the selection 
of well irrigators was that they should have their ownwells 
with sufficient water and that land in the command area of 
the well that can be irrigated with the available water is 
not a constraint for extending the irrigation over a wider 
area. A total number of 30 such well irrigators was selec
ted. The selection was based upon general enquiry in the 
villages regarding the availability of water and economic 
condition of the irrigators. 

2.2 Having collected the data from 30 well irrigators it 
was found that out of those 30 selected, 4 irrigators irri· 
gate their land by lifting water from Jagakwad1 backwater. 
Since they cannot be called well irrigators they have not 
been considered for further analysis. 

3. LIMITATIONS OF THE ANALYSIS 

3.1 Before analysing the collected data, the unavoidable 
limitations of· the present appraisal must be made clear. 

i) The data collected is, primarily, based upon the 
personal interviews of the well irrigators and not necessa· 
rily on the field observations. 

ii) Since it is a personal interview, factors such as 
tendency to exaggerate the difficulties and expenditures, 
and to underestimate income are likely to be relevant. 

iii) A general indifference or casualness of big irri
gators towards the questions asked is also observed. There
fore, authenticity of data can't be taken for granted. 
However, within these limitations attempt was made to get 
as reliable data as possible. 
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_iv) So~e of the well irrigators have more than onewell. 
The1r cropp1ng pattern and corresponding information with 
respect to each well could not be obtained separately. But 
their overall information has been taken to serve the pur- ' 
pose. 
. . v) Water ~epths applied for various crops by well 
1rr1gators, aga1n, should not be ·treated as exact because 
the calculati?ns ~r: based on ~nformation given by irrigators 
and not on sc1ent1f1c observat1ons made for a considerable · 
period of time. However, these figures are indicative and 
are generally found to be approximately tallying with the 
expected trend. 

3.2 In short, the present analysis is essentially a case 
study with above limitations and perhaps, its results -
especially those regarding inputs and outputs may not be 
generalised. However, it does not make any difference 
because the present appraisal is primarily and essentially 
concerned with the investigation of the relation between 
availability of water and cropping pattern. Or to be more 
specific, the main interest of the analysis is to find 
out whether or not well irrigators go for anything else than_ 
sugarcane when they have got ample water in relation to the 
land available for irrigation and can give it at shorter 
intervals. 

4. ANALYSIS OF WATER AVAILABLE IN THE WELL AND ITS USE 

4.1 In what follows we analyse the data collected from 26 
well irrigators with a view to examine the cropping pattern 
practiced, availability of water in the well and the depth 
of water applied cropwise by the irrigators on the irrigable 
land by wells. 

4.2 Table 5.1 presents the details of the land holdin~and 
its use for each of the 26 well irrigat~rs selected for 
study in ascending order of their land holdings. 

4.3 The irrigable area means area which can be irrigated 
by well water but may not ne~ess~rily be_com~letely irri
gated during the year f~r wh1ch ~nformat1on 1s collected. 
This is the reason we f1nd that 1n the case of number of 
irrigators, area actually irrigated during the year (p~esen
ted in the last column) is smaller tha~ the corresvond1ng 
irrigable area. 

4.4 It is seen that except 2 irti~ators all other irriga
tors grow sugarcane. The 2 irrigat?rs who do ~o~ grow 
sugarcane are seen to be concent!at1ng or g!ow1ng other . 
crops. we shall turn to this po1nt latt:r ~n our analys1s. 
Eleven out of the remaining twenty four 1rr1gators grow 
sugarcane in 70 to 100 per ~en! o~ the gross cropped area 
irrigated, in the case of s1x 1rr1gators sugarc~e ~ccounts 
for so to 70 per cent_ of the gross cropped area 1rr1gated, 
in the case of three irrigators sugarcane_ac~ounts for ~5 
to so per cent of the gross cropped area 1rr1gated and 1n 
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the case of four irrigators the area under sugarcane accounts 
for only less than Z5 per cent of gross cropped area irri
gated. So, it is observed that majority of the well irriga
tors have sugarcane as the major crop in the ICA of the well. 
In other words, it is quite clear from the table that majority 
of the irrigators give first preference to growing sugarcane. 

4.5 In order to analyse the availability of well water for 
irrigation we have classified the selected well irrigators 
according to the depth of water column available in the well 
4uring kharif, rabi and hot weather seasons. In so classi
fying the irrigators we have considered different ranges 
within which depth of water column varies during different 
seasons. Table 5.Z gives this information. 

4.6 We find that majority of the well irrigators, (around 
65 per cent) fall in the class where availability of water 
in the well in hot weather is less than 10 feet deep, 
although water column in kharif and rabi seasons is generally 
more than 10 feet. Availability of water in the well, even 
during the hot weather does not seem to be constraint for 
well irrigation. 

4.7 It can be argued that overall picture may sometimes be 
misleading. Therefore, it is necessary to carry out more 
in-depth analysis of well irrigators based upon availability 
of water in the well for irrigation. For attempting such 
analysis, it is necessary to find out the discharge of 
water in terms of cubic metre per hour at the disposal of 
every well irrigator and the depth of water (in mm) he has 
actually applied to various crops. When these figures of 
discharge, (Q) and depth (A) are available for every indi
vidual well irrigator, perhaps, a more clear picture may 
emerge. 

4.8 As already mentioned, the discharge and depth calcula
tions are entirely based upon the information given by the 
well irrigators themselves. This information consists of 
horse power of Motor/Engine, suction and delivery head 
details of the pump, pipe line details, etc. Using this 
data, discharge (Q) in cubic metre per hour is calculated. 
We also have per rotation, per hectare time (T in hrs.) 
for which water is given for some particular crop by the 
irrigators. So multiplying this 'T' by 'Q' we get per 
hectare, per rotation volume (in m3 ) applied for that crop. 
Then dividing this volume by unit crop area we get water 
depth applied,(~), in mm/hectare/rotation. Multiplying 
these ·~•s for one rotation by total number of rotations 
given for that crop, we get total depth of water applied 
to the crop during its base period (i.e. from sowing to 
harvesting). 

4.9 The total water depths for different crops irrigated 
by the sample irrigators have been.actually computed a~ 
explained above and are presented 1n Table 5.3. In th1s 
table, recommended water depths for the same crops are 
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also given for comparison. It is found that more than 
ne~essary water depths are applied for sugarcane lticern 
on1on and ~egetables. This is a generally expected trend. 
T~ble 5.3 1n fa~t, suggests that some water can be easily· 
d1verted to gra1n crops and vegetables even if sugarcane is · 
taken. · .-

4.10 As mentione~ ea~lier, cropwise estimates of water depths 
per h:ct~re appl1ed 1s based on the averages for·all the 26 
well 1~r1gators. We have attempted a further in-depth 
analys1s of water use by each of the 26 well irrigators 
based on the availability of water in well in hot weather. 

4.11 As we know, hot weather is the season when water becomes 
all the more scarce. The water levels in the. wells go down · 
significantly. In fact, many of the-wells become totally · 
dry. Under such circumstances, the cultivators depending 
upon well irrigation only cannot grow perennial crops and/ 
or hot weather crops. Therefore,. it becomes a crucial ques
tion, in the context of the present study, whether the 
selected well irrigators have got water in their wells in 
hot weather or not. If they have got water, then, to what 
extent? How many of them are better pla·ced as far as water · 
availability in hot we~ther is concerned? Or, to put it· in 
other words, if one gets the minimum necessary water depth 
in the well even in summer, then it.is reasonable .to assume 
that he gets sufficient water in other seasons also. In 
short, hot weather water depths are treated as 'base' depths 
in further analysis. 

4.12 We have made use of three .sets of data from all the 
26 well irrigators selected for study, viz., (i) water depths 
in well in all the three seasons, (ii) available discharge 
and water depths estimated to have been applied for various 
crops, and (iii) cropping patterns. Bringing together all 
the three sets of data we can attempt an in-depth analysis 
of well water use based on the availability of water in hot· 
weather. 

4.13 The base depths in hot weather are classified in three 
categories, viz., water depths above 20 feet in hot weather, 
water depths between 10 feet-20 feet in hot weather and 
water depth below 10 feet in hot weather. Now, t~e well . 
irrigators are identified in :ach category depend1ng upon. 
their available water depths 1n hot weather. After class1fy
ing well irrigators in these th~ee, depthwise groups·, th: 
other two sets of data viz. est1mated water depths appl1~d 
for various crops and cropping pattern are also brought· 1n 
and placed in respective groups. _so now, we_kn?w for 
certain the group in which a part1cular well 1rr1gator falls 
and the depth of water column in feet, he ha~ got at his 
disposal even in summer; and also the cropp1ng pattern ~e 
follows and the water depths estimated to h~ve been ~ppl1ed 
by him to various crops. The results of th1s analys1s a.re 
tabulated in Tables 5.4 (a), (b) and (c). 
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4.14 In Croup 1, the average well water depth available in 
hot weather is 32.5 feet (range 25' to 40'). The average 
irrigable area of two farmers in this group is 3.60 hectares 
(range 2.4 to 4.8 hectares). Out of this average irrigable 
area of 3.60 hectares sugarcane accounts for 2.4 hectares. 
But it must be noted that one farmer has grown exclusively 
sugarcane whereas the other farmer has opted for graincrops, 
vegetables and even fruits without going for any sugarcane. 

4.15 The estimated water depth used for sugarcane turns out 
to be 504 mm per hectare per rotation which is definitely 
on a very higher side. But the other farmer has distributed 
water to all crops, and the estimates of water depth used 
seem to be reasonable. This farmer is from Jeur village, 
famous for vegetables and hardly 10 kms away from Nagar city 
having assured market for foodgrains, fruits, etc. The 
farmer taking exclusively sugarcane is from Prav•r•••ngam 
with cooperative sugar factory nearby and having no readily 
available market for vegetable etc. near the village. 

4.16 In Jroup 2, the average water depth available in hot 
weather 1s about 15 feet (range 10' to 20'). The average 
irrigable area of 7 farmers in this group is 3.47 hectares 
(range 2.00 to 7.60 hectares). Out of this average irrigable 
area, 1.50 hectares are under sugarcane (range 0.20 to 3. 2 
hectares). All of the seven farmers have grown sugarcane 
and no one has cultivated crops like onions and other vege
tables. Only one farmer has taken chillies along with jowar, 
wheat, lucem and of course, sugarcane. Two farmers have 
taken sugarcane only, obviously, giving more than necessary 
water (311 mm and 348 mm respectively per hecta~e per rota
tion). Other two farmers have grown lucern also along with 
sugarcane. Again water depths applied (lucern - 123 mm, 
sugarcane - 153 mm) are more than required. Remaining two 
farmers have grown wheat along with sugarcane. Though, 
water depths applied for wheat (77 mm and 92 mm) are approxi
mately equal to the requirement, depths applied for sugar
cane (129 mm and 173 mm) are again on the higher side. 

4.17 Above data indicate that this group of farmers also, 
prefer sugarcane as their main crop. Not only that, they 
give unnecessa_rily more water to sugarcane. They can easily 
save the water and use it to cultivate foodgrains and vege
tables. In fact, at present most of the farmers growing 
sugarcane alone have not used all of their irrigable area. 
They can even cultivate this area using excess water which 
they are giving for sugarcane. So, for this group also 
availability of water is not a constraint. Even in hot 
weather on an average 15 feet water depth is available in 
their wells. And the irrigators can give this water to the 
crops any time during the season. Therefore, once again it 
is observed that choice of crops does not necessarily depend 
only upon assured irrigation. 

4.18 Existence of sugar factory within a reasonable distance 
from the villages make the farmers grow sugarcane. Similarly 
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the absence_of assured market for vegetables and other cash 
crops refra1n the farmers from growing vegetable and other 
crops. 

4.19 In grou~ 3, the average well water depth available in 
hot weather 1s 4.6 feet (range 2'. to 8'). The average irri-· 
gable area of 17 farmers in this group is 3.36 hectares 
(range 0.40 to 8.0 hectares). Out of this average irrigable 
area, 1. 20 hectares are under sugarcane (range. 0. 30 to 2. 80 
hectares). Out of 17 farmers as many as 16 farmers have 
taken sugarcane. Out of these, 3 farmers have taken exclu
sively sugarcane. Two of them are from Newasa Bk. and one 
is from Lohagaon. Out of six farmers those who have grown 
chillies, 3 are from Jeur, 2 are from L~hagaon, 1 is from 
saundala. Again out of 4 farmers those who have taken 
onions, 3 are from Jeur and 1 is from Lohagaon. Two farmers· 
who have taken other vegetables are· from Jeur again. Ghode
gaon which is a market place is only 3 km away from these 
villages. 

4.20 In this group one thing should be noted, that is, as 
many as 13 farmers out of 17 have taken one or more grain 
crops in addition to sugarcane and they are from different 
villages. But it is also observed that out of these 13 
farmers as many as 10 farmers have got their maximum irri
gable area under sugarcane although in most of the cases 
actual irrigated area is smaller than the irrigable area 
under the command of the well. This shows that more area 
could have been brought under irrigation than is presently 
done. If the water use pattern is observed, again it is. 
noticed that more than necessary water depths (average 172 
mm) have been applied for sugarcane. Same is the case with 
lucern (91 mm), onion (83 mm) and vegetables (77 mm). Thus 
water also does not seem to be a constraint in changing over 
to a different cropping pattern, if so desired. 

4.21 From above analysis following observations in general 
can be made: 

i) 

ii) 

those who grow vegetables, onions and chillies, 
have got market place close ta their villages; 

. 
first preference in majority of the_~as~s is su~ar
cane and more than necessary water 1s g1ven to 1t; 

iii) the general impression th~t the wei~ irrigators 
use water more economically and rat1onally than 
the canal irrigators is not borne out by the above 
observation. Now, having attempted the hot weather 
water depth analysis we can draw some conclusion. 

4.22 Even though the selec~ed well irrigators have gQt_ample 
water at their disposal wh1ch can_be extended ~ver_a w1der 
area in the well command instead of concent~at1ng ~ts use_ 
on a smaller area and have relatively sound ~~onom1c cond1-
tion to afford to use that water at shorter 1ntervals when-
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ever they want, they still give first preference to sugar· 
cane. Therefore, it can be argued that the choice of crop 
does not necessarily depend only upon the availability of 
assured irrigation and that erratic irregular and uncertain 
availability of water under canal irrigation cannot be said 
to be the only reason for the craze for sugarcane. 

4.23 There are sufficient grounds to assume that even if 
canal irrigation efficiency is improved to remove element 
of uncertainty, the irrigators may still prefer to take 
sugarcane as their main crop in present set up. 

5. ANALYSIS OF THE LEVELS OF INCOME WITH ALTERNATIVE CROPPING PATTERN 

5.1 It would be useful and instructive at this stage to 
attempt an exercise for the well irrigators with more land 
to irrigate, showing what would have been the comparable 
income position with a different crop pattern under the 
well. In what follows we attempt such an exercise. 

5.2 Our exercise is based on the overall average of the 26 
well irrigators in respect of cropping pattern, depth of 
water applied per hectare for different crops, gross cropped 
area irrigated and irrigable area in the well command. These 
are presented in Table 5.5 for further analysis. 

5.3 On the basis of the data presented in Table 5.5 we can 
compute that 1.23 hectare of sugarcane requires, 6335 mm • 
1.23 x 5150 of water depth. Now if we are to suggest an 
alternative cropping pattern in place of sugarcane (adsal1 -
one and half year crop) we have to find out how many beet· 
ares of seasonal crops can be grown with the same amount of 
water as provided to 1.23 hectares of sugarcane. We find 
that around 15 hectares of hybrid jowar (63351400), around 
14 hectares of wheat (63351455) and around 10 hectares of 
groundnut (63351650) can be irrigated. But the ICA of the 
well is only 3.41 hectares hence individually these seasonal 
crops cannot be grown in lieu of sugarcane. However, 
considering that sugarcane occupies the land for one and 
half year, during this period a sequence of three seasonal 
crops may be grown with proper crop planning. It may be 
possible, for-instance to grow hybrid jowar in kharif 
followed by wheat in rabi and groundnut in summer covering 
a period of one and half years. 

5.4 Considering the sequence of hybrid jowar - wheat -
groundnut and also considering the water used per hectare 
for each of these crops we estimate that around 4.25 hectares 
of each of these crops can be irrigated in kharif, rabi and 
hot weather seasons with the amount of water that is used 
for sugarcane presently. This estimated area is again seen 
to be larger than the ICA of the well and hence cannot be 
fully brought under irrigation. 

s.s It is clear that only 3.41 hectare of ICA (net) can be 
brought under irrigation. Hence instead growing sugarcane 
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on_l.?3 hectar:s and other crops on 1.51 hectares (as is the' 
ex1st1ng pract1ce) the entire irrigable command can be 
brought un~er the crop sequence of hybrid jowar (kharif)
Wheat (rab1)-groundnut (hot weather) each occupying around 
3.41 hectare in each of the three se~sons. The depth of 
water used then would be around a total of 5133 mm for all 
the three crops (400 mm x 3.41 + ·455 mm x 3.41 + 650 mm x · 
3.41). 

5:6 The e~ti~ated net value of produce per hectare of 
d1fferent 1rr1gated crops are presen~ed in Table 7.6 in 
Chapter VII. We make use of this estimates to assess the 
comparable income position with different crop patterns with 
well irrigation. Using those estimates of the net value of · 
produce we find that the net income from 3.41 hectare of 
hybrid jowar, wheat and groundnut each turns out to be 
around Rs. 16,220 (Rs. 1,225 x 3.41 + Rs. 1,707 x 3.41 + 
Rs. 1,825_x 3.41). As against this the existing croppi~g 
pattern g1ves around Rs. 14,240 fr.om 2. 74 hectares 
(Rs. 9,550 x 1.23 = Rs. 11,747 for sugarcane, Rs. 1,225 x 
0.05 = Rs. 61 for hybrid jowar, Rs. 868 x 0.56 = Rs. 486 
for local jowar, Rs. 1,707 x 0.42 = Rs. 717 for wheat, 
Rs. 1,825 x 0.18 '= Rs. 329 for groundnut and Rs. 3,000 x 
0.30 = Rs. 900 for vegetables, etc.). The increase in net 
income following the alternative cropping pattern is around 
Rs. 1,980 and in addition the farmers·may sell the surplus 
water of the well and earn some additional income. Even if 
all the 3.41 hectares are considered under the existing 
cropping pattern instead of 2.74 hectares increase in net 
income following alternative cropping pattern will be around 
Rs. 1,000. 

5.7 It may be mentioned that since the exercise is based 
on very rough (approximate) estimates of depth of water ' 
applied per hectare of different crops the results of the 
exercise may be considered as only indicative in nature. 
Further, the exercise·is based on the averages of the 26 
well irrigators on different variables, situations rega!d
ing availability of area under the command of the well, 
depth of water column in the well etc~, may be considerably 
different in different cases, hence there is a limitation 
on generalising the outcome of the exercise. 

5.8 Sugarcane is heavy water using-crop (consuming almost 
8 to 10 times more water than most of the seasonal crops) 
and income per unit of land from sugarcane is also very . 
high compared to other seasonal c!ops. H:nce a f~rm:r ~1th 
plentiful of water from his well 1n relat1on to h1s 1rr1-
gable command area of well would prefer growin~ sugarcane 
if with the available water he cannot extend h1s net and/or 
gross irrigated cropped area s~ much as to neutralise the 
high income from sugarcane by 1ncome from the alternate 
crop combination. 

5.9 Our indicative exercise shows the constraint f~ced on 
account of the ICA of the well. However, our exerc1se also 
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shows that even with the given irrigable area an alternative 
cropping pattern compared to sugarcane gives a higher net 
return, in addition the irrigator may sell excess water of 
the well to earn additional income, if he so desires. Under 
such circumstances the well irrigators should switch over to 
the alternative cropping pattern, but we find that such is 
not the case. 

5.10 Improvement of irrigation efficiency, removal of ele
ment of uncertainty in the supply of water and irrigation 
at shorter intervals are, no doubt, part of necessary condi
tion for switching over to a more diversified cropping 
pattern but that is not sufficient. Although we have no 
direct evidence but the indirect evidences and our discussion 
with the irrigators suggest that the sufficient condition 
may involve perhaps most of other infrastructural and 
technical development problems such as availability of 
assured markets and transport facilities, provision for 
modern storage facilities, availability of adequate and 
timely supervised credit, availability of suitable high 
yielding varieties, control of pest and diseases, awareness 
of the technology of irrigated seasonal crops, timely avail
ability of labour during busy period and most important of 
all effective support prices for grain crops and vegetables. 
Without a solution to these problems possibility of switch 
over to a more diversified cropping pattern including 
seasonal grain crops and others instead of concentrating 
only on sugarcane seem to be remote. 

6. LEVELS Of INPUT USED AND OUTPUT REALISED 

6.1 As already discussed, in present study, we are also 
interested to see whether the timely well irrigation in 
adequate quantities at frequent intervals has promoted the 
use of HYVs, chemical fertilizers and insecticides/pesticides 
or not. Similarly, we are also interested in observing 
whether outputs of crops have been increased as a result of 
timely well irrigation at shorter intervals or not. If well 
irrigation has promoted the consumption o£ all inputs and 
has increased the outputs, then we can conclude that canal 
irrigation with improved efficiency at shorter intervals 
can also incr~ase the input consumption and outputs. 

6.2 Of course, use of HYVs and chemical fertilizers is so 
much dependent on key input, i.e., irrigation that one can 
always safely argue that with assured irrigation (such as 
well irrigation) adoption of HYVs and consumption of chemi
cal fertilizers on larger scale become possible and should 
increase. We want to check up whether this has happened or 
not. If not, then again we will have to conclude that 
timely and assured irrigation is a necessary condition in 
this case also but it is not a sufficient condition. 

6.3 Since we do not have adequate information about other 
inputs we confine our discussion to the use of organic and 
inorganic manures and fertilizers. 
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6.4 Table 5.6 presents the data on the use of organic man
ure a~d chemical fertilizer per hectare of irrigated land, 
cropw1se, separately for well irrigated area and canal irri
gated area. For well irrigated area the average estimates 
are based on the data obtained from 26 well irrigators and 
for the canal irrigated area the same is based on the data. 
obtained from sample of canal irrigators and from other 
surveys carried out earlier. 

6.5 The first thing to be noted is that the level of input 
use is considerably low under both canal and well irriga
tion in comparison to what it should be under assured irri
gated condition. Well irrigated crops show a slightly higher 
levels of manure and fertilizer use compared to canal irri
gated crops and to a certain extent this may pre.sumably be 
due to relative certainty of supply of water from well. 

6.6 Let us now look into the cropwise output per hectare 
in the well irrigated and canal irrigated areas. The sources 
of getting the output estimates £or well and canal irrigators 
are the same as those used for estimating input per hectare. 
Table 5.7 presents these estimates. .· 
6.7 In general the output per hectare is seen to be higher 
in the case of well irrigated crops although the differences 
do not seem to be very significant. 

6.8 After analysing the available data for well irrigators, 
it cannot be said positively that the timely well irrigation 
in adequate quantities at frequent intervals has signifi
cantly promoted the use c;>f organic manur~s and chem~ca; . 
fertilizers. Nor, the y1elds have been 1ncreased s1gn1f1-
cantly as a direct effect of.assured and a~equate irrigation 
only. Again the same conclus1o~ p~rha~s, ~111 have to be 
drawn i.e., timely and assured 1~r1~at1on 1s a n~c~ssary 
condition in this case also but 1t 1s not a suff1c1ent con
dition. Hence, the ·erratic and irregular availability of 
water under canal irrigation cannot be said to be the only 
reason for lower consumption of fertilizers, etc. 
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Table S. 1 : LANO HOLD I NCi • IRRlCiABlE AREA ANO ITS USE 

sr. Net. culti- IrrJ..;.J)le Ar•• Llllder Ar•• Lllld•r Gro.u cropped Remarlt.t 
No. v•t•d •r•• •r•• .tug•rc•rw other crop.t •r•• J.rrJ.-

g•ted 
(llect•res) (b.ect•res} (b.ectare.s} (b.ect•re.s) (hect•re.t) 

'· '.60 1.60 2.1•0 2.1to 
(N II) 

2. 2.05 2.05 1.80 1.80 
(100•00) 

). 2 ... 0 2.1to 1 .so 0.60 2.1to 
( 75.00) 

"· 2.1to 2.1to 2.1to 2.1to 
(100.00) 

s. 2.55 2.55 1.60 0.15 1.75 
( 91.00) 

6. 3.20 3.20 1. 80 0.85 2.65 
( 67.92) 

1. 3.80 3.80 0.30 0.80 1.10 2 we Its 
# 

( 27 .27) 

8. lt.oo 2.00 o.z.o 1.90 2.30 
( 17.39) 

9. ... 30 1.90 0.20 0.05 0.25 
( 80.00) 

10. ... so lt.8o 
( N i 1) 

6.25 6.25 2 wells 

11. 5.61 3.80 1.50 2.16 3.66 2 wei h 
( lt0.98) 

12. 5.89 ... 15 o.z.o 
( 10.58) 

3.38 3.78 2 wei h 

., 3. 5.90 1.90 o.lt5 0.30 0.75 
( 60.00) 

1lt. 6.00 0.40 0.40 o.z.o 
( 100. 00) 

15. 6.20 1.10 1.00 1.00 
(100.00) 

16. 6.60 6.60 2.40 z..o5 6.lt5 2 wei Is 
( 37.21) 

17. 6.90 2.10 1.00 1.20 2.20 
( 45.45) 

18. 7.60 7.60 3.20 
( 53.33) 

2.80 6.00 3 wells 

19. 8.00 8.00 1.60 1.60 3.20 3 wells 
( 50.00) 

20. 8.80 2.40 0.60 2.15 2.75 
( 21.82) 

21. 8.80 2.80 2.80 2.80 
(100.00) 

(Contd •• ) 
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Table 5.1 (Contd •• ) 

sr. Net culti- Irrigable Area under Area under Gross cropped Remarks 
No. vated area area sugarcane other crops area irri-

gated 
(hectares} (hectares} (hectares} (hectares} (hectares} 

22. 10.95 3.75 0.20 1.10 1.30 2 wells 
( 15.38) 

2). 11.68 4.36 1.20 1.95 3.15 2 wells 
( 38. 10) 

24. 12.55 7.20 2.00 2.55 4.55 2 wells 
( 4).96) 

25. 14.62 ).82 2.00 1.82 ).82 
( 52.36) 

26. 15.80 2.00 1.00 1.00 
(100.00) 

Figures In the parentheses indicate percentage of area under sugarcane to gross 
cropped area Irrigated. 

Table 5.2: DISTRIBUTION OF WELL IRRIGATORS BY·THE DEPTH OF WATER COLUMN 
(FEET) 

Depth of water column No. of irrigators 

Hot weather Kharif Rabi 

25-ltO (32.50) 50-55 (52.50) 50-55 (52.50) 2 
10-20 ( 15.lt3) 15-35 ( 26. 71) 15-30 (26.00) 7 
2- 8 ( lt.60) 6-55 (24. 30) 8-55 (22. 1o) !Z 

26 

Figures in the parentheses indicate average of the class. 

Table 5. 3 : ESTIMATES OF WATER DEPTHS PER HECTARE ACTUALLY APPLIED AND THE 
WATER DEPTHS RECOMMENDED 

Crops 

t. Jowar (Hybrid) 
2. Jowar (local) 
3. Wheat 
4. Sugarcane 
S. lucern 
6. Chillies 
7. Onion 
8. Vegetables 

Water deptb actually. 
applied (l1111l) '-· 

162 ( 2) 
320 ( 4) 
455 { 5) 

5150 (26) 
3267 (30} 
1420 (26) 
2000 (20) 
1000 (18) 

Water depth 
recommended (mm} 

450 - 650 

lt50 - 650 
2000 - 2500 
800 - 1600 

375 - 500 
300 - 600 

(1) Figures given under column •water depth actually applied' are average 
(2} Recommended depths are taken from 
the parentheses indicate average 

figures for all the 30 well ir~igator~; 
chart supplied by WALHI; (3} F1gures 1n 
number of watering given to each crop. 
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Table 5.4 : WELLWISE AND SEASONWISE WATER DEPTH$ AVAILABLE, CROPPING PATTERN AND WATER DEPTHS APPLIED 
A In hectares 1nd 6 In mm/ha/rotatlon 

Sr. No. Depths J.n teet Cropping pattern and depth ot water (AJ app1Jed 

of well H.fi. Mar1f Rabi H!J. Jowar Locd Jowar Wheat Sugarcane ChJ.11ies £ucern Onion Vegetables ot&lu 
J.rriga-
tor Area A Area A Area A Area A .Ire a A Area A Area A Area 6 .Area A 

1 2 3 4 ' 6 7 8 9 10 11 l2 JJ 14 15 16 J7 JB l9 20 21 22 

(a) Water depthwise Group l (depth of water ~ve 20 teet J.n Hot Weather) 

6 ItO 50 50 2.1to salt 
,.. 
&It 

t3 25 55 55 o.lto 101 2.60 101 o.lto tJlt 0.60 131t 0.20 168 o.ss ]It 1.20 168 X . 0 

(Orange) "' 
"' 

Average 32 52 52 o .Ito 101 2.60 101 o.lto 13lt 2.1to solt 0.60 13~ 0.20 168 o.ss lit 1.20 168' 0 

3 

(b) Water depthwise Group 2 (depth of water between 10-20 teet in Hot weather) ... 
l 2 l 4 s 6 7 8 9 10 l1 12 Jl 14 H 16 17 18 l9 20 21 22 ~ 

3 18 25 25 1.80 311 .. 
7 15 30 ·JO 1.60 153 - - 0.15 123 

12 20 30 30 0.20 lt6 - - o.os 23 .. ,,. 15 22 22 2.00 71 1.50 129 - - 0.12 96 o.lto 128 
(Groundnut) 

21 15 15 15 1.20 92 ).20 173 - 1.60 lt7 
(Cra•) 

27 10 30 30 1.20 93 o.lto 99 1.20 It] 0.15 It] 0.20 37 
30 15 35 30 1.00 )lt8 .. 
Average 15 27 26 1.20 93 1.20 89 1.50 172 0.15 lt7 0.1) 70 1.00 88 

(Contd •• ) 
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Water depthwise Group 3 (depth ot water below 10 feet in Hot Weather) 

-l2 2 3 4 5 6 7 8 9 10 11 13 14 15 16 17 18 19 20 21 22 ::0 
::0 -

8 lto 20 0.80 60 0.80 81 0.80 91 ~ .... 
5 18 18 o.lto 62 1, 80 104 0.20 62 -0 

5 35 30 0.80 73 o.so 82 1.80 228 0~20 82 0.25 8Z o.lto 65 z 

5 15 15 0.20 101 0.30 189 0.60 126 -z 
(Gram) 0 

7 35 30 1-.20 71 0.30 53 o.lto 26 o.4o 53 ::0 
0 

4 6 8 3.33 101 o.4o 168 o.os 134 c: 
C') 

4 12 12 0.45 154 . 0.10 77 0.20 58 :c .... 
4 10 12 0.40 289 - .- ., 
lt 20 20 ,.,.,.,......,.- 1.00 144 . - ~ 
7 40 30 ~-- .- 1 .. 20 62 2.40 124 0.70 74 o. 15 74 1.20 62 0.80 350 :z: , 

(Cotton) > 
5 35 35 0.60 89 0.20 133 1. 00. 267 0.20 89 0.20 89 ::0 

4 21 21 1. 60 101 1.60 168 .. ~ 
"' 4 16 16 1.60 67 0.20 101 0.60 269 o.os 134 .. o. 30 .67 

3 15 15 2. eo 316 
3 30 30 0.40 91 0.20 121 0.20 151 0.10 90 0.20 45 0,20 J21 
3 55 55 2.00 48 0.40 77 2.00 96 0.15 96 
2 10 10 0.80 81 0.80 81 2.00 101 0.22 101 

~rage 5 24 22 0.80 67 1. 34 79 0.57 89 1.20 175 0.28 74 0.15 91 Q.49 83 o. 30 77 -\ 
\, 

~ra 11 \, 

' 
~rage 10 27 26 o.os 7~ 0.56 82 0.42 92 1. 23 198 0.07 70 0~09 87 0.08 100 0.06 63 0.18 164 

tA ......, 
(Contd •• ) 

......, 
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Sr. No. Gross cropped area Irr.tgable area 2'otal area 
of well irrigated 
irriga- (Ha.) {Ha.) (Ha.) 
tor 

l 13 24 25 26 

(a) Water depthwise Group l (depth of water above 20 feet in Hot Weather) 

6 2.lt0 z.~to 2.1to PritloWarasangaiD 
13 6.25 lt.80 lt.8o Jeur 

,.. 
Vt 
X 

Ave rage lt.32 ).60 ).60 0 ,. 
,. 
• 

(b) Water depthwise Group 2 (depth of water between J0-20 feet in Hot lieather) :X ... 
3 1.80 2.05 2.05 P rit\olla rasan ga111 s: 
1 1.75 2.55 2.55 Saundala 

12 0.25 1.90 ... 30 lohagaon 
11t lt.02 3.80 5.61 lohagaon 
21 6.00 7.60 7.60 Newasa Bk. 
27 3.15 ... 36 11.68 lohagaon 
30 1.00 2.00 15.80 Newasa Bk. 

Average 2.57 3.47 1.08 

(Contd •• ) 
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(-c) Water depthw1se Group 3 (depth of water below lO feet .1.n Hot Weather) 

l 23 24 26 26 

1 2.40 1. 60 1.60 Jeur 
;:Ill 
;:Ill 

5 2.40 2.40 2.40 Lohagaon "' 8 ).95 3.20 ).20 Jeur ~ 
10 1.1,0 3.80 3.80 Malewadl 0 

z 
11 .2.30 2.00 4.00 Saundala -15 3.78 4. 15 . ~ 5.89 Lohagaon z 
16 0.75 1.90 5.90 Lohagaon 0 

;:Ill 

17 0.40 0.40 6.00 Newasa Bk. 0 
c 

18 1.00 1.10 6.'20 Lohagaon "' ::c 
19 6-:45 6.60 6.60 . Jeur .... 
20 2-:tO 2.10 6.90 ··1 mampur ., 

;:Ill 

22 3.20 8.00 8.00 Malewadl 0 
z 

23 2.75 2.40 8.80 Lohagaon· . '" 24 2.80 2.80 8.8o Newasa Bk. > 
;:Ill 

26 1.30 3'. 75 . 10.95 Jeur ~ 
28 4.55 7.20 12.55 Saundala en 

29 3.82 3.82 14.62 Lohagaon 

Average 2.66 3.36 6.83 

Overa~l 
average 2.76 3.41 6.65 

(Corlc:luded) 
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Table S. S IP.RICATED AREA AND ESTIMATED DEPTH OF WATER PROVIDED UNDER 
DifFERENT CROPS 

Jawu (Hybrid) 
Jaw• r ( lo~.-1 ) 
WheU 
Sugu~•ne 
Veget.-b1es 
Others (Gr~undnut) 

o.os 
0.56 
o.lt2 
1.23 
0.30 
o. 18 

Gross cropped .-rea lrrlg.-ted 2.7,. 
lrrlgib1e 1re• 3.~1 

~ater depth per hectare 
(rnm) 

~too 
320 
It 55 

5150 
2lt00 
650 

• (Sin~• •~tu.-1 use Is 
very low we h.-ve 
cons I de red the 
re~ommended use) 

Table 5.6 . ESTIMATED AVERACE. CONSUMPTION OF' ORGANIC MANURE AND CHEMICAL . 
FERTILIZER PER HECTARE OF IRRitATED CROP 

crop OrganJc Manure Chem.1cal TertJlJ.zer 
(cart• per hectare) (qUJntal per hectare) 

tlell C4Ml Well Canal 
JrrJgated JrrJgated JrrJ.gated JrrJ.gated 

Jawar (Hybrid) 10 8 1. 33 1.90 
Jaw a r ( Lo~.-1) 18 10 1.50 1.10 
Whut 15 8 2.00 1.10 
Sugarcane ItS 30 6.00 7.50 
Vegeubles 28 N.A. 2.00 N.A. 
Croundnut N.A. 5 N.A. 1.05 

Table S. 7 ESTIMATED AVERACE OUTPUT PiR HECTARE OF I RRICATEO CROPS 

Crops Output per hectare 

Jawar (Hybrid) 

Jaw a r ( loca 1 ) 

Wheat 

Sugarcane 

Groundnut 

Cotton 

Well JrrJgated Canal JrrJgated 

25 quintals 17 quInta 1s 

10 quintals 9 quInta 1s 

20 quintals 15 quintals 

90 tons as tons 

15 quintals 12 quintals 

10 quintals 10 quintals 
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CHAPTER VI 

MANAGEMENT OF WATER DISTRIBUTION 

1. INTRODUCTION 

1.1 As_m~ntione~ :arl~er one_of_the prerequisites for fuller 
and eff1c1ent_ut1l1s~t1on of 1rr1gation potential is.the 
p:ope: op~rat1on, ma1ntenance and management of the water 
d1str1but1o~ ~ystem: Even ~h~n distribution system is in 
proper cond1t1on, 1.e spec1f1ed discharge and flow ofwater 
in the main canal, distributaries, minors, outlets etc. 
can be maintained, if the distribution of water is not pro
perly managed the extent of utilisation would leave much to 
be desired. 

1.2 In Chapter III, dealing with the irrigation potential 
and its utilisation we have noted that the extent of utili
sation is low and that one of the reasons for such low 
utilisation is the present system of distribution of water 
which encourages wasteful use of water from the distribution 
system. Further, it is also observed that under the present 
system of di~ribution of water in many areas under the canal 
command the long term productivity of irrigated land is threa
tened by increased salini~y and water logging. 

1.3 Discussion in Chapter IV suggests that the existing 
system of distribution of water leads to inadequate and 
uncertain availability of canal water over a wider area in 
the canal command, particularly in the tail reaches of the 
distribution system. A large numbers of farmers under the 
canal command, particularly at the tail reaches of the 
distribution system complain about the very.uncertain and 
inadequate nature of water supply from the distribution 
net work. 

1.4 The existing system of distribution of water not only 
leads indiTectly to res·tricting the supply of wate~ to a 
smaller ICA than what was contemplated in the project pla
nning, and that too at the upper reaches of the distribution 
system, the water use efficiency is also very low which go 
against the objective of providing protective irrigation 
to as large an area as possible in water scarce region like 
this~ 

1. 5 There is therefore an urge~t ~need for improving_ the 
management of water distribution in wate! sc~rce reg1on~ . 
like this in order to meet the stated obJect1ve of prov1d1ng 
protective irrigation over as wide as area a~ po~sibl:. It 
is against this need that we propo~e t? ex~1ne 1n th1s . 
section the improvement in water d1str1but~on and u~e wh1ch 
is sought to be brought about through the 1ntroduct1on of 
what is known as Rotational Water Supply, henceforth refe
rred to as the RWS. But before we dis~uss the RWS proper 
we briefly touch upon the steps taken 1n recent years 
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towards bringing improvement in the command area to enhance 
the extent of utilisation. 

2. COHMANO AREA DEVELOPMENT PROGRAMME 

2.1 The imperative for scientific water management was 
recognised in 1973 when the Government decided to establish 
the Command Area Development (CAD) programme. CAD is a 
major institutional innovation. The assumption in CAD is 
that the potential for improvement is maximum below the 
outlet and that the underperformance of irrigation systems 
is directly linked to the absence of any governmental 
involvement and influences over on farm activities that 
determine how efficiently water is used. Thus CAD authority 
is to promote (i) construction of field channels and drains 
and tinning of field chanels and water courses and (ii) land 
shaping and land levelling. The CAD authority is·also 
supposed to make arrangements for the timely and adequate 
supply of various other inputs like credit, seeds, fertilizer 
and plant protection measures to strengthen the existing 
extension agencies. 

2.2 Although CAD activities started in 1973 and gathered 
momentum over the years since then, its performance has not 
been very satisfactory on all the accounts. The bench mark 
survey (1981) for Mula command area carried out by the 
Administrative Staff College of India substantiates above 
statement by furnishing relevant data. 

2.3 We present these data in Table 6.1. It can be seen 
that performance on all counts leaves much to be desired. 
Similarly a study conducted by the Planning Commission in 
1980 and quoted in a recent article revealed tha\ the CAD 
had not been taken up on a very serious footing. 

Z.4 All these should not detract us from the usefulness of 
CAD and a need for reinvestigating its activities. The point 
to be made is that even when CAD is a great success on all 
the counts mentioned earlier, the increase in water use 
efficiency may not necessarily follow. In other words, 
inspite of CAD's success in bringing about improvement in 
the distribution net work below the outlet and in on farm 
development, the extent of utilisation may not increase 
significantly unless improvement is also brought about in 
the manner of distribution of water. 

Z.S This takes us to the question of manner of water supply 
and 'distribution under the existing set-up. The present 
~ystem of distribution of water is known as Sejpal1 system 
in local parlance. Under this system water is supplied · 
(reportedly) from tail to head of the distribution system 

1 Jalram Ramesh, 'Managing Canal Irrigation•, Times of India, 
April 27, 1982. 
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and t~ere i~ no control on the supply of water to an irriga· 
tor e1ther 1n terms of volume or in terms of time. This 
system of water distribution naturally leads to a consider· 
able wastage and consequent underutilisation in terms of 
potential area irrigated. It is with this end in view that 
R~S is now b:i~g_propo~ated with the expectation that along 
w1th CAD act1v1t1es th1s system of water distribution would 
bring about considerable improvement in the extent of utili· 
sation of irrigation potential. 

3. THE CONCEPT OF RWS 

3.1 The concept of RWS is not new, it can be traced to the 
warawandi system of water distribution followed in northern 
India. In fact RWS is nothing other than Warawandi system, 
perhaps more systematically adopted. In this system water 
is supplied on a volumatric basis for a specified period of 
time to individual irrigators in the command. 

3.2 Warawandi has been in practice in Punjab, Haryana and 
Western Uttar Pradesh for almost a century. It specifies 
the day and time when a farmer will receive water and deter· 
mines the water supply on the basis of·the crops and size of 
holding. The irrigation schedule is worked out in advance 
and is well publicized among the water users. 

3. 3 RWS also follows the same procedure of water distribu· 
tion and requires a steady water supply through the outlet. 
RWS requires a fairly level topography, an uniform soil, 
technically sound distribution net work and a high level of 
self-discipline among the farmers. Water supply through 
the canal outlet not only needs to be steady but also predic
table; the amount of water being delivered and received 
needs to be monitored and accounted for accurately. RWS 
has been said to be appropriate for enlarging the area under 
irrigation compared.to the traditional shejpali method by 
reducing water wastage and by supplying water efficiently 
to all potential users. 

4. OBJECTIVE OF THE ENQUIRY 

4.1 All 'these need to be examined carefully to find out 
how successfully the RWS is implemented f?r ~fficie~t water 
utilisation and distribution. Therefore 1t 1s cons1dered 
worthwhile to carry out the evaluation o~ t~e 'Pilo~ 
Project' in Mula Command Area w~ere RWS 1s_1n ~ra~t1ce f?r 
the last two years. Aft~r such_ah evaluat1o~ 1~ 1t poss1ble 
to draw some conclusions regard1ng the funct1on1ng of the 
RWS and regarding the difficulties encountered in implement-
ing the system. 

4.2 To be precise the e~aluation is undertaken with two 
main objectives, viz., (1) to study how the new water distri
bution technique i.e. RWS is being implemented in pr~ctice 
and what has bee~ its impact, (ii) to study the exper1ence 
of the beneficiaries of the scheme and to examine the change 
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in croppin& pattern effected by them after the system is 
int reduced. 

4.3 In order to carry out the enquiry on the implementation 
and functionin& of the RWS, as mentioned in Chapter 1, 14 
irrigators, out of a total of 100 irrigators from various 
outlets in the command area of the pilot project were inter· 
viewed. A schedule was specifically prepared for this, as 
spelt out earlier. In addition, two field inspections, one 
after commencement of canal and one during the period of 
closure of canal were carried out to understand the distribu· 
tion net work as also to make some indicative flow measure
ments. The issues involved were also discussed with concern· 
ed irrigation officials, and of course, whenever required 
data were also collected from official records. 

4.4 In what follows we present the analysis based on the 
above mentioned data. First we present some salient 
features of the pilot project, describe the technical improve· 
ments carried out so far and its impact on the irrigators. 
We then present an account of responses given by the irriga
tors themselves. 

S. SALIENT fEATURES ANO CENERAL OBSERVATIONS 

5.1 As mentioned earlier, the pilot project was started on 
direct 'Outlet No. 18'. This outlet takes off from MRBC at 
chainage 25/4500 (miles/feet) near Ghodegaon. Previously, 
(before the pilot project started) outlet number 18 was 
providing irrigation water to 177 hectares of ICA. The 
field channels were in very bad conditions and there were 
no field drains. Land levelling had also not been done. 
There was no way to measure the volume of.water supplied and 
the manner of water distribution left much to be desired. 
Hence the irrigation efficiency was very low and the tail 
enders were not getting water. 

5.2 Direct outlet number 18 was selected for introducing 
RWS Gn pilot basis and before the RWS was introduced on 
this outlet required technical improvements were brought 
about in the outlet itself and in the field channels so that 
the required discharge could be maintained for RWS. After 
effecting those improvements, which the irrigation depart
ment called 'modernisation', the RWS was introduced which 
has been in operation since then. 

5.3 The first technical changes required to be brought 
about for introducing RWS were reduction in chak sizes and 
provision Qf number of outlets. Instead of only one outlet 
irrigating 177 hectares, now 12 outlets, 6 on the left side 
of the minor and 6 on the right side have been provided. 
Now each outlet serves about 15 hectares of land on an 
average of 3 to 4 irrigators. Consid~ring the outlet capa
city as 1 cusec this is quite a satisfactory and easily · 
manageable arrangement. 
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5.4 The second improvement was in connection with the reha
bilit~tion of the mi~o: to improve its discharge carrying 
capac1ty. The rehab1l1tated minor can carry 6 cusec dis
c~arge_and a~ least 5 outlets can run simultaneously. The 
m1nor 1s unl1ned but drops have been provided with necessary 
rubble lining. 

6. FIELD OBSERVATION ON THE STATE OF DISTRIBUTION SYSTEM 

6.1 ·.T~oug~ the minor has been rehabilitated and its present 
cond1t1on 1s far_bett~r as compared to the past, it must be 
noted that the m1nor 1s not up to the required standard and 
it ~eds further improvement. The levels of some of the 
outlets are considerably below the minor bed-level or above 
it. Artificial heading up of water is required to be done . 
at certain drops in order to get required discharge. Uniform 
cross sections and longitudinal sections have been properly 
maintained. Considerable scouring has taken place just below 
the drops. Leakage of water through improper construction 
of outlet is also found to be a common feature. In fact, 
the tail outlet OL6 is completely out of order and not even 
a single irrigator has demanded water on this outlet because 
the outlet is nearly one feet above the bed level and water 
cannot be taken through it. 

6.2 In short the most important precondition of RWS, i.e. 
a technically sound distribution network, has not been com
pletely fulfilled in the pilot project. As a result many 
of the outlets do not enable discharge of 1 cusec through 
this is assumed while preparing the RWS programme. 

6.3 The concerned officials recognise these difficulties 
but they point out that the defects are such that all these 
cannot be removed through minor alterations. 

6.4 The land levelling is reported to have been completed 
all over the command area of the pilot project. The field 
channels are also reported t~ have been constructed to carry 
water from outlet head to farm head. Most of the field 
channels are unlined and need frequent maintenance. As 
everywhere here in the pilot project also, the irrigators 
are rather'reluctant to take the responsibility of maintain
ing their own field channels •. With the exception of few 
lined field channels other f1eld channels are not up to 
mark, perhaps becaus~ of lack of maintenance. Of course 
maintenance of unlined field channels always posses apro
blem and as officials point out, perhaps it cannot be solved 
satisfactorily unless the irrig~tors themselves.take the 
initiative. In addition the al1gnment between the o?tlet 
and field channels are also faulty at many a places 1n the 
project area. 

6.5 The pilot project was vi~ited after starting of rota
tion and some indicative read1ngs on t~e ~arsall Flumes (PF), 
a measuring device, were taken. The f1nd1ngs of the sp?t 
observation are presented in Table 6.2. It may be ment1oned 
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that PFs have been installed on all the 12 outlets in order 
to measure the discharge of water. The six PFs on right 
side of minor are of cement concrete and their throat width 
is 6 inches .and the 6 PFs on the left side are of sheet 
metal having throat width of 3 inches. 

6.6 We found that some of the outlets were open and some 
were closed according to the RWS programme. The discharge 
through open outlets was not found to be 1 cusec; usually 
it was less, sometimes much less (varying from 0.25 cusecs 
to more than 1 cusec). The leakage through the closed out· 
let gates was also measured. The leaked water was either· 
flowing to some sugarcane plot or it was going into the 
drain. 

6.7 Unauthorised use of water by field channels taken out 
from outlets at a point before the point of installed SWF 
on the outlet was also observed. It is obvious that water 
flowing through these field channels cannot be accounted 
for and hence discharge through the outlet at the point of 
location of PF would be less than 1 cusec. This idea of 
stealing water has made the corresponding PFs useless. 

6.8 In order to drain out excess water and avoid water 
logging and salinity drains have been provided for in 
almost all fields. But unfortunately many of the drains 
are in poor conditions; these are chocked up by vegetation 
and silting in some of the reaches. 

In addition the section of the main drain also se~ms 
to be inadequate. The adjacent fields get affected by these 
chocked drains resulting into ~ater logging which render 
these fields more or less useless for growing crops. 

1. OPERATION OF RWS 

7.1 The RWS was introduced as a pilot project from the 
kharif season of 1980-81. The main constituents of the 
system are described below: 

(a) 

(b) 

(c) 

(d) 

Before the commencement of every rotation crop water 
requirements of various crops are worked out based on 
daily pan evaporation observations. 

Considering pan evaporation, irrigation interval, 
present crop growth, crop factor and 1 cusec discharge, 
time of irrigation of 1 hectare ·of particular crop is 
decided. 

Based on these calculated irrigation periods for vari
ous crops, specific time is allotted for every irriga
tor for his cropped area. 

A detailed time table for water distribution programme 
is prepared arranging irrigators in 'tail to head 
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ma~ner' and giving them particular date and time at 
wh1ch they can take water for specified period 
(Transit losses up to outlets only and travel times 
are also considered). 

1. 2 Thi~ is, in gen<:ral, the skeleton or frame of RWS. . 
But ~he 1mporta~~ po1~ts ~r<:, (i) correct crop water 
requ1rements,_(11) ~~~nta1n1nJ a specified discharge through
out the rotat1on, (111) techn1cally sound distribution net 
work and (iv) observation of RWS schedule by all the irri
gators. · · 

7.3 Out of these important points, observation of RWS 
~chedule br all participants is s~i~ to be successfully put · 
~nt? pract1ce ~y the ca~al_author1t1es as well as by the· . 
1rr1gators. S1nce the 1rr1gators get assured and timely 
water supply, turn by turn they seem to have accepted th~ 
system, but then complaints are still there about the·in-· 
adequate supply of water during the specified time. · 

7.4 Regarding_working out crop water requirement, the 
present method is better than the earlier rule of thumb; 
but one wonders if it is possible to bring about further 
improvement in this considering that too much variation in 
soil types does pose a serious problem and that some assump
tion regarding soil type becomes unavoidable. Since there 
is considerable variation between the results obtained on 
crop water requirement under controlled condition and actual 
practice many irrigators complain that the time allotted· 
for crops is not sufficient; specially in hot weather. 

7.5 This particular pilot project for introducing RWS on a 
minor specified a .discharge of 1 cusec. Maintaining a dis
charge of 1 cusec throughout the ~otation is really· a 
problem when poor distribution net~ork is considered. , 
Tremendous fluctuations in discharge (as noticed) obviously 
jeopardises the whole RWS Schedule based on a constant 1 cusec 
flow in each outlet. Time of irrigation is allotted to 
irrigators assuming that 1 cusec water would be flowing dur
ing that period, but in practice the discharge is always less 
and the time allotted never changed accordingly. So, natur
ally the irrigators do not receive their required quota of 
water. 

7.6 It may however be mentioned here that less ~han 1 . 
cusec discharge by itself cannot_l;IP~et ~WS. It 1s_poss1ble 
to work out a time schedule forl1tr1gat1on for a g1ven rate 
of discharge to make such a ~alculation. The_fact of a 
smaller discharge due to des~gn and construct1on def~cts at 
the outlet which· might requ1re complete reconstruct1on of 
the outlet' may require more time. Till then the needed 
water suppiy can be ensured by ~ixing the time schedule on 
the basis of the observed flow 1n the outlet. 

7.7 Before the commencement of the RWS through the pilot 
project, s·ugarcane was the dominant crop in that command 
area of canal irrigation. Needless to mention that cane 
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was also grown on wells. Now, after initial years of the 
introduction of RWS sugarcane still remains a dominant crop 
as 'cane on well'. Government has severely restricted the 
supply of canal water to sugarcane. The main water supply 
schedule and volume are designed for seasonal crops. 

8. OPINION SURVEY AND RESPONSES OF THE IRRICATORS 

8.1 So far we have discussed about the technical improve· 
ment that have been carried out as a part of the pilot 
project and as requirements for introducing the RWS. In the 
light of these discussions we now propose to analyse the 
responses of the irrigators under the RWS. 

S.Z As mentioned earlier, out of a total of 100 irrigators 
in the pilot project, 14 irrigators were interviewed. These 
14 irrigators are selected from 7 different outlets out of 
a total of lZ outlets under the project. 

8.3 On the basis of the total land holding, of the total of 
the irrigators selected for study, 3 irrigators may be 
considered as small farmers (less than Z hectares), 9 may be 
considered medium farmers (Z to 4 hectares) and Z may be 
considered large farmers (above 4 hectares). Table 6.3 
gives the size groupwise distribution of land holding and 
its break-up in canal irrigated as well as well irrigated 
areas. It also gives the area under sugarcane size group· 
wise. 

8.4 It is noted that on an average a small group operates 
around 0.69 hectares of which 0.65 hectares are under well 
irrigation. Average land holding of the medium farmer is 
around Z.63 he~tares of which 0.81 hectares are under well 
irrigation and 1.82 hectares are under canal itrigation. 
~ugarcane occupies around 0.88 hectares of irrigated area. 
In the large farms group, average holding size is 4.82 
hectares. On an average 2.63 hectares and 2.00 hectares are 
under well and canal respectively. 

8.5 The details of cropwise area under well and canal irri
gation for each of the 14 selected irrigators are presented 
in Table 6.4. -Only 1 out of 5 small holders has a well, of 
the 7 medium land holders, 5 have wells and in the large 
category 1 farmer has 1 well and the other one has 2 wells. 
All the small land holders are seen to be concentrated at 
the tail end of the minor (OL6) and since OL6 is not in 
operational condition, 3 farmers located on this do not get 
any canal water. One small farmer pr.efers to grow sugarcane 
only and hence does not take any canal water but uses only 
well water. Three irrigators, one from each group, have 
land which can be irrigated both by canal and well. Remain· 
ing 7 farmers have irrigated land which are either under 
well command or under canal command. 

8.6 It is further noted from Table 6.4 that sugarcane is 
the only crop grown under well irrigation by all the sample 
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irri~ators with only 2 large farmers using well water for 
grow1ng wheat and vegetable also on some land in addition 
to sugarcane. Th~s ~haws a marked preference for growing 
sugarcane by the 1rr1gators. Canal water use is however 
restr~cted to seasonal grain crops and others because sugar
cane 1s not allowed to be grown under RWS. The main crops ·· 
grown under canal irrigation are wheat and summer groundnut· 
the interval at which the canal flows (15-ZO days) suits ' 
growing these crops, but for growing very short duration 
vegetables the interval should be of 10 days at the most. 
Since this is not practiced presently, the irrigators donot 
grow vegetables. 

8.7 .The irrigators in general appreciate getting canalwater 
regularly for a specified period under the RWS and they seem 
inclined to believe that this system of distribution ofwater 
is better than the Shejpali system practiced all over the 
canal command, but they raise two po~nts in respect of·the 
RWS. Firstly they point out that·the time allotted for the 
flow of water to an irrigator is inadequate to·irrigate the 
crops fully, and secondly, that there ought to be no restric
tion on growing sugarcane under the RWS. 

8.8 So far as the first point is concerned the irrigators 
seem to have a genuine complain as has been borne out by the 
evaluation of the technical requirement for the successful 
implimentation of the RWS. It may be. recalled that although 
the whole schedule o£ allotment of time to irrigators for 
the supply of water is based on the assumption of 1 cusec 
flow in each outlet, in reality this requirement is rarely 
fulfilled owing to technical defects in the outlets and 
field channels. As regards the second point, the marked 
preference for growing sugarcane is obvious, from the obser
vation that the irrigators grow sugarcane only under well 
irrigation. All the selected irrigators opine. that there 
should not be any restriction on growing sugarcane under the 
RWS. They state that they would prefer RWS along with free
dom of choice of crops. Some of the irrigators suggest that 
a sugarcane block of at least 0.20 hectares should be allowed 
to be brought under irrigation to all those who participate 
in the RWS. 

8.9 The RWS as is operated on minor 18 as an instrument to 
implement the planned cropping patt~rn ~nd to achieve effi-· 
cient distribution of water along w1th 1ncreased water use 
efficiency does not seem ye~ t~ ~ave been a full s~c~ess. 
The immediate reason for th1s 1s that the pre-cond1t1ons 
of RWS, viz., technically sound distribut~on network? steady 
and predictable discharge etc., have rema1ned unfulf1lled. 
The other reason seems to be restriction on the choice of 
the crops, sugarcane in particular, to be gro~n by th~ irri
gators under RWS. These two reasons are not necess~r1ly 
independent of each other but seem to be very much 1nterre-
lated. 

8.10 As a ~esult.of the technical defects in_th~ di~tribution 
system in effect what happens is that often 1rr1gat1onschedule 
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is disrupted and the irrigators are compelled to take water 
for a longer period (hrs.) than stipulated in the irrigation 
schedule. This happens, as mentioned earlier, mainly 
because of the fact that the irrigation schedule for each 
irrigation is worked out by taking into consideration crop 
water requirement and the quantity of water released in the 
distribution system. However, the quantity of water flow
ing in outlets and received by the field channels is always 
less than what is stipulated resulting into irrigators' crops 
not getting fully irrigated within the time (hours) allotted. 
This naturally leads to irrigators demanding more time than 
is allocated. Once that is allowed the whole concept of RWS 
gets initiated and the whole schedule of RWS is disrupted 
and that sets into motion a chain of action by the irriga· 
tors. Then there is no account of the time allotted to each 
irrigator and under such a co~dition, in addition to irrigat
ing specified crops as per irrigation schedule, cane supposed 
to be grown exclusively ~der well water is also given canal 
water, which is not permitted under RWS. Under such circum· 
stances illegal diversion of canal water for irrigating 
sugarcane cannot be prevented as it is difficult to prove 
that water given to sugarcane is from canal and not from 
well because of common field .channels for the given plot of 
land. 

8.11 From these observations it is clear that the disruption 
of the RWS schedule (based on specific discharge) because of 
technical defects in the distribution not only does not 
irrigate the specified crops of the irrigators fully but 
may also lead to diversion of canal water to irrigate sugar· 
cane. Secondly, it is also borne out 'by the observation 
that the irrigators would like to get canal water for irri· 
gating sugarcane under RWS also. 

8.1Z As mentioned earlier, by and large the irrigators have 
accepted the op~ration of RWS because it ensures supply of 
water to every irrigator in the command, however its func
tioning leaves much to be desired. 

8.13 In order to improve its functioning and make it an 
efficient system of water distribution commensurate with 
the objectives of introducing this system, firstly the 
technical improvement in the distribution system has to be 
brought about so that the specific discharge (1 cusec), 
based on which the RWS schedule is designed, can be uni· 
formly maintained. But the fact of a smaller discharge due 
to design and construction defects at the outlet, which 
might require complete reconstruction of the outlet, may 
require more time. Till then the needed water supply can 
be ensured by fixing the time schedule on the basis of ~he 
observed flow in the channel and thus RWS can be conven1en· 
tly operated. 

8.14 Secondly, the irrigators should be given a free choice 
to grow any crop with canal irrigation even under RWS and 
there need be no restriction on growing heavy water using 
perennial crops like sugarcane under RWS. Since the volume 
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of water to be supplied is calculated on the basis of the 
seasonal crops under RWS and the time schedule for each 
irrigator is fixed considering a specified discharge the 
irrigator should be free to use this volume of water'on any 
crop he desires, it need not prevent growing sugarcane. 

8.15 The possibility of running the mino·r in such a way so 
as to supply water once every 10 days but in smaller quantity 
per rotation may be explored. If possible that would meet· 
the requirement for growing vegetables, without upsetting 
anything for other crops, for which smaller quantity of . 
wa~er can be taken twice i~ 20 days. 

8.16 Introduction of RWS in the exist1ng manner seems to 
bring about increasing in~olvement of the irrigation depart
ment in water distribution below the outlet and in maintain
ing the schedule of distribution. Success in bringing about 
improvement in surface irrigation. would ultimately depend 
upon effective involyement of the irrigators in water distri
bution, particularly below the outlet. Discipline among 
the irrigators and social pressure against erring individ
uals would ensure proper and efficient distribution·. It is 
therefore necessary to handover the water distribution with
in the outlet to begin with, and later within the minor 
command, to the irrigators themselves. The irrigators under 
each outlet may form groups with group leader and a committee 
who will be responsible for the distribution schedule below 
the outlet. In the initial stage, the committee may be · 
helped by the irrigation department in allocating time 
(hours) to each irrigator based o~ the fixed discharge in 
the outlet, and area to be irrigated. ·Gradually the farmers 
should be encouraged to take over the distribution work with 
minimum supervision from departmental staff. The departme·n
tal officer should be consulted only if the ir.rigators can
not come to agreeme~~ on some matters: T~e.responsibil~t~~s 
of maintaining the outlet and also ma1nta1n1ng the spec1f1ed 
discharge in each rptation is of course those of the depart
ment. 
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Table 6.1 : PROGRESS OF ON-FARK DEVELOPMENT (OFD) WORKS 
(MULA CO~O AREA DEVELOPMENT AUTHORITY) 

No. · .Item Tot~tl target Norlc completed Ach.teveNnt 
.1n hectare up to Jul~ l98l (Percentage) 

(1n hectares) 

1. Soli survey 1,18,202 

2. Topogr~phlc~l 
survey 1,18,202 60,331 51.0 

). Planning and 
designing of 
'On•farm Develop· 
ment • works 1,18,202 57,985 lt9.0 

... Constructions of 
field ch~nnels 1,18,202 90,698 76.7 

s. Lining of 
field channels 1,18,202 

6. Construction of 
drains 1,18,202 6lt,766 5lt.7 

7. Construction of 
hydr~ullc 
structures 1,18,202 62,207 52.6 

8. land leve 11 I ng 
and shaping 1,18,202 70,587 59.7 

9. Out lets 2,877 (Nos.) 1,337 (Nos.) lt6.lt 

10. Length of 
field channels 8,728 (Km) "· 728 (Km) 5lt.2 

Source : Bench Mark Survey (1981) of Mula Command Area, Administrative 
Staff College of India, Hyderabad. 



Table 6.2 :OBSERVATION IN RESPECT OF PILOT PROJECT-I (DIRECT OUTLET NO. 18 OF MRBC) INTRODUCING RWS 

SWF r:-eadlng 1.5 feet. (6 cusec discharge according to Canal Inspector (CI) at 10.00 a.m.) 

Outlet 
Nos. 

l 

OR2 

OR 3 
OL4 

OR4 

Regular Flow 

3" PF 6" PF Discharge 
(cusec) 

2 3 4 

-----Outlet closed-----

-----Outlet closed-----

-----Outlet closed----
~~ 

11 11 0.90 

-----Outlet closed-----

-----Outlet closed-----
911 0.64 

-----Outlet closed-----

Leakage Flow 

3" PF 6" PF Discharge 
(cusec) 

5 6 7 

o. 12 

511 d.5o 

311 0.12 

311 J•• 0.25 

211 o. 12 

311 0.25 

. Leakage flow to 

8 

Sugarcane 

1) Sugarcane 
2) Groundnut 

Sugarcane 

Sugarcane 

Drain 

·. Sugarcane 
at 2 places· 

Remarks 

9 

Rotation just started. 
Head outlet closed. 

Outlet 1 foot below CBL accord
ing to Cl. 

Reverse s 1 ope to FC. · 
One more FC before PF. 

Siphon pipe-left In FC itself. 
Unauthorised FC before PF 
Gate 1 below CBL. 
PF on higher level 

Well in the field but no separate 
FC for well water.· 

Two salt affected farms. 
FC breached, well water salty. 

Slphon.pipe left in main lined 
FC itself. 

(Contd •• ) 

z 
0 
;;o 
0 
c: 
~ 
:I: 
-1 ., 
;;o 
0 
z , 
)> 
;;o , 
)> 
V) 



Table 6.Z (Contd •• ) 

l 2 J 4 

6•• 0.70 

0.30 

OL 5 PF over Huch toore 
flowIng than t.o 

cusec 
OR6 3'' .0.25 

8" 1.07 

---·-Outlet closed----· 

5 6 7 ' 

• 

1. S stone wal I above fall ·to 
head up the water 

Stone wall removed. Water taken 
out of turn for groundnut plot 
at outlet head only. Siphon and 
rc com I ned. 

fC from well merged In main fC 
at outlet head only. 

Outlet open but gate closed. 

Outlet open, gate also completely 
open. Portion of field near 
main drain water-logged. Sugar• 
cane being Irrigated. 

Rotation just started. But this 
tall outlet Is closed. No demand. 
Outlet gate 1 foot above CBL, 
cannot get 1.0 cusec water. 
(hardly 0.50 eusec) according to 
Cl and cultivators both. Everybody 
has got we II. Sugarcane Is grown 
on well water. 

Pilot Project - Part I Is up to OL6. OL6 onwards -Part 2 starts. No RWS yet In this part. According to Cl, requirement 
of Part l Is first fulfilled and then only water Is let out for Part II. But It Is observed that Part II started getting 
water as soon as rotation started. 

Note : These observations have been taken In presence of Hr. Shlnde, Cl of Pilot Project on 17th July from 10.00 a.m. to 
12.30 p.m. (Concluded) 



Table 6.3: SIZE GROUPWISE LAND HOLDINGS AND IRRIGATED AREA 

Size Group No. of farmers Total land Canal irrigated Well irrigated Area under 
holding holding holding sugarcane 
(hectares) (hectares) (hectares) (hectares) 

3.lt3 3.24 2.56 ;:a 
;:a Below 2 Hectares 5 

(0.69) (0.65) (0.51) ~ ... 
18.lt3 12 •. ]lt 5.65 6.13 0 

z 2-4 Hectares 7 
(2.63) ( 1. 82) (0.81) ( 0. 88) 

z 
0 

9.65 4.00 5.25 4.lt5 ;:a 
0 Above 4 Hectares 2 

(4.82) (2,01) (2.63) (2.22) c 
"' ::z: 
-t 

"'0 

~ 
z 

Note : FIgures 1 n pa·rentheses denote averages. , 
> ;:a 

~ 
. 

Cit 



Table 6. 4: CROPPING PATTEilN OF THE lllRIGATION UNDER THE RWS SYSTEM 

Sr. Outlet No. ot rotal Canal Well Cro~ t.ten on c.n&l (hectare•} Cro~ t&ten on well (hectare•} 
No. No. we.l.l• •r•• irr.tga ted irrigated Sl¥]a:r-- tfhfNt Gro!UJd• Ot.Mr SUII•r- tfM•t Otlulr •r•• •rea 

{hectues) (hectares} (hectuea} C4M IJUt c.ne 

1. OL6 O'.lt3 0.)0 • 0.)0 
2. OL 6 0.51 0.51 0.51 • 
). OL6 o.ss 0.55 0.55 

"· OR
5 o.ss 0.81 0.50 0.50 0.)1 

s. oL5 1.0) 1.0) 0.90 0.1) lrlftjal 

6. ORS 2.20 2.20 2.20 

1. OR2 2.23 1.1to 0.8) 1.1to 0.8) ,.. 
Cit 

8. ORS 2.1to 1.20 1.20 0.80 o.~to 1.20 X 
0 

" 9. oL5 2.1to 2.00 o.lto 0.80 0.80 o.lto o.Jao 
"' (Jowu) • 

10. oL5 2.1to 2.00 o.lto 0.80 0.80 o.lto o.lto :It -(Jowar) -f 

11. Ollt 1 2.80 2.80 0.60 1.1to 0.80 ~ 

12. Ollt 1 1.26 0.60 0.66 0.)0 

oR1 2.71t 2.7\ 2.7\ 

1). oL 2 1 1.55 0.50 1.05 o.so 1.05 
oL5 1.1ts 1.1t5 1.10 0.)5 

ORS 1.25 1.25 0.)0 o.lto o.lto lrlftjal 

'". oR
3 

1.20 1.20 1.20 

ORS 1 2.20 1.80 0.80 0.80 o.Jao lrlftjll 

oL5 2.00 0.80 1.20 0.80 

Total 9 )1.51 16.7\ ''·'" ).50 9.)\ 0.80 1).1\ 1.20 1.28 

Bote : Figures between canal Irrigated area and well Irrigated areas~ the area that can be Irrigated both by ~•• and well 
and have been Included In ca~l Irrigated area. 
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CHAPTER VII 

BENEFITS AND COSTS OF THE PROJECT 

1. INTRODUCTION 

1.1 In this chapter we wish to discuss one of the crucial 
aspects of wate~ resource development planning, namely the 
~osts and benef1~s of the irrigation project. We do not 
1ntend to dwell 1nto the methodological issues involved in 
the benefit-cost analysis of a project in this study. What 
we propose to do is to estimate the approximate costs and 
benefits with the help of data that we have been able to 
lay our hands on, which will give us a reasonable idea about 
the performance of the Mula Irrigation Project. 

1.2 The cost to the project inv~lves the capital expenditure 
incurred and the regular maintenance and administrative ex
penses, and the benefits to the project incorporates the net 
value of aaditional agricultural output possible to be pro
duced because of the irrigation development. The capital 
cost of the project and the administrative and maintenance 
expenses are available from the records of the irrigation 
department; the net benefits, however, depends upon the 
cropping pattern adopted by the beneficiaries. · 

1.3 We have found, as mentioned in the earlier chapter, 
that there is a great divergence between the croppingpattern 
finally envisaged in 1973 project report and modified in 1977 
project report and the cropping pattern actually practised 
by the beneficiary farmers. Again, as discussed earlier, 
we find that sugarcane, which is stipulated to occupy only-
4 per cent of the ICA as per the said project report, actually 
occupies much more than that when we consider the area of · 
cane on well receiving canal water and also the unauthorised 
use of irrigation water for growing cane. Further, hot 
weather groundnut which according to the suggested cropping 
pattern in the project report should have occupied only 3 
per cent of the ICA actually occupies around 12 per cent, 
and on the other hand, long staple cotton which was projec
ted to occupy 19.5 per cent of the ICA actually accounts for 
around 5 per cent of ICA. All these lead to a great diver
gence between created irri~a~ion_potential ~ro~ect~d to be 
utilised and the actual ut1l1sat1on of the 1rr1gat1on poten
tial. And this.is one of the reasons why we find only around 
45 to SO per cent utilisation of the irrigation potential 
created, measured in conventional term. 

1.4 As mentioned in our earlier discussion, on the basis 
of our field investigation of the sample househo~ds, we have 
tried to ascertain the reasons for farmers choos1ng crop 
pattern which is considerably diff:rent ~rom the one sugges
ted in the project report. on: th1n~ wh1~h very clearly . 
emerges from our enquiry and d1s~uss1on w1th the farmers 1s 
their marked preference for grow1ng sugarcane. Whether the 
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farmer has his own source of irrigation or is dependent on 
the supply of irrigation water from canal, he shows a clear 
preference for growing sugarcane subject to his resource 
constraints. This is found to be the practice irrespective 
of the size of farms. 

2. REASONS FOR DEVELOPMENT Of EXISTING CROP·HIX 

2.1 Sugarcane happens to be the most profitable crop in 
terms of net value of produce per unit of land. It gives 
very good return commensurate with the inputs. Even with 
the fluctuating prices over the years (which has been the 
characteristic with the sugarcane price for the last few 
years), farmers get a reasonably good financial return. A 
good cultivator who personally attends to all operations in 
his field, is careful about frequency of water supply carries 
out planting, other cultivation practices and fertilizer 
application, etc., at proper time, can get an yield of more 
than 100 tons pei hectare. Even those farmers who do not 
bother to get al the operations done under their personal 
supervision and also those who can not afford to apply very 
heavy doses of fertilizer are also assured of getting, on an 
average, an yield of 80 tons per hectare. 

2.2 Sugarcane is a robust plant. It can stand a high water 
stress. It can also stand excess water supply to a consi
derable extent. Even if the period between two waterings 
is prolonged,the yield is not greatly affected. Suchpro
longed rotation periods are not uncommon in canal irrigation. 

2.3 Sugarcane is also not affected by pests and diseases 
and weeds. The cultivators are not required to be vigilant 
about water supply, pest control, etc •• They can employ 
labourers to attend to routine operations like watering etc., 
and can remain away from the field for long durations. This 
suits both the small as well as big farmers. Small farmers, 
so that they can look for and take up wage employment; and 
the big farmers so that they can make themselves available 
for other activities like money lending, trading, arranging 
for the timely supply of credit and other inputs and, last 
but not the least, indulging in active politics to strengthen 
more and more their social and political influence on the 
masses •• 

2.4 An increasing demand from the well irrigators for supply 
of canal water for sugarcane to supplement th~ water availa
ble from wells, ·and the consequent seasonal sanction given 
by the irrigation authorities for such irrigation has led 
to a considerable increase in the area under sugarcane, 
getting both authorised and unauthori~ed canal water. 

2.5 Finally, the development of co-operative sugar factories, 
which give adequate support to the member cultivators from 
sowing to harvesting, in the form of advances for inputs, 
assured market, harvesting and transport by the factories, 
etc., has also contributed to the emergence of sugarcane as 
the most preferred crop in the irrigated tracts. 
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2.6 As against this the reasons for less than projected 
develo'{Jment of i~rigated area under other seasonal. crops 
a~e ma1nly low y1~ld, fear of crop failure due to pests and 
d1seases, uncerta1nty of availability of labour during the 
peak periods! uncertainty reg~rding the availability of _ 
canal water 1n adequate quant1ty and at proper intervals 
and considerable instability in the prices'of the season~l 
crops. 

2.7 Hybrid jowar, which was expected to develop into an 
important irrigated kharif seasonai crop, has not .developed 
to its full potential inspite of sustained Govern~ents cam
paigns because of its poor quality in terms of tastes and 
also because of poor fodder quality. · Further, whenever the 
rainfall is good and uniformly distributed, the irrigated · 
area under this crop goes down. Similarly hybrid bajra, 
another kharif seasonal shows very insignificant area under 
canal irrigation because of its ~usceptibility to the.disease 
'argot'. · 

2.8 Amongst the rabi seasonals, jowar and wheat seem to be 
the major crops and they compete with each other. Area 
under rabi seasonals, mainly jowar and wheat more or less 
corresponds with the area under the same as per the 1977 
project report. However, it should be noted that not an 
inconsiderable part of the canal water shown in the official 
records to have been given to jowar actually is diverted to 
sugarcane. The sufferer in such cases are the farmers at 
the tail end of the canal as is evident from our discussion 
in chapter IV. 

2.9 Groundnut is a seasonal crop which seems to have gained 
the farmers' favour, mainly the one which is grown in the 
hot weather. It is interesting to note that in the projected 
cropping pattern this crbp was not provided for. Howeve~, 
kharif groundnut was provided for in the project cropping 
pattern, but, except in the initial few years, kharif ground
nut has been completely replaced by hot weather groundnut. 
It has become popular with the farmers because its yield 
is higher, damage due to pests and diseases is comparatively 
less in summer season, it fits into the cropping sequence 
with sugarcane being harvested in_February, March, and, 
finally, because of the consistently relative high prices 

' for the crop which together with high yield gives a better 
return to the farmer. 

\ ~,_ 
2.10 Just opposite is the case with the long staple cotton 

_(L.S. Cotton). The project cropping l'attern stipulated 
about 20 per cent of the ICA unde~ th1s c~op howev~r, after 
a few initial years of succe~s, w1~h ~he 1ntroduct1on of 
new varieties like Vara Laxm1, Sav1tr1 etc., the areaunder 
the crop has almost vanished from the comm~nd area of M~C. 
This is mainly because of the very uncerta1n nat~re ofy1eld 
of this crop. It is reported to ~e.very suscep~1ble to even 
minor changes in atmospheric cond1t1ons. Even 1~ ~he L.S. 
cotton is a high yielding crop under normal cond1t1ons, 
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fluctuation in yield from year to year is so violent that 
the farmers in general do not want to take the risk. Simi
larly even the high relative price for this crop fails to 
induce the farmers to resort to growing L.S. Cotton. 

In an earlier study on irrigation we had suggested 
alternatives to growing sugarcane which will give higher 
net returns for the given amount of water. The crop combi· 
nation included seasonal crops over the duration of 18months 
as an alternative to 'Adsali Cane•. Similarly a seasonal 
crop combination over the duration of 12 months as an flter· 
native to 'Suru Cane' was also suggested in that study • 

3. WATER RE~UIREMENT AND NET VALUES OF PRODUCE PER UNIT OF WATER USED 

3.1 Water requirements of different crops at the distribu
tary head have been ascertained and based on these water 
requirement, area that can be irrigated per Mcft of water 
for each crop are estimated and after that the net value 
of produce per Mcft of water for each crop is arrived at 
by multiplying the area under different crops that can be 
irrigated per Mcft of water with the corresponding estimates 
of net profit per acre. We reproduce here the result of 
that exercise in table 7.1. 

3.2 .As is seen in the exercise, the estimates of net value 
of produce per unit of water shows that sugarcane is one of 
the least paying crops at the given level of prices (1978-79) 
of different crops. All the seasonal foodgrain crops show 
a higher net income per unit of water than sugarcane, hybrid 
jowar, in particular, shows comparatively a very high income. 
Among the cash crops onion, cotton and groundnut show very 
high income. As mentioned earlier this happens to be so 
because the area that can be irrigated per Mcft of water in 
respect of crops other than sugarcane is much larger and 
this more than makes up for the comparatively smallerreturn 
per acre for these crops. Therefore, it follows that with 
a million cubic feet of water that is available and can be 
used any time during the period over which sugarcane is 
grown, growing any seasonal foodgrain crop or one of the 
cash crops or _any suitable crop combination on a larger area 
will add more to the total social income than growing sugar
cane. 

3.3 It may be mentioned here that in our said study the net 
value of production for each crop is based on the average 
yield of past 5 years. Now it is quite likely that the 
average yield is often not realised by large number of far
mers and in any given year, particular!~ in the case of 

1 Economics of Irrigation In Water-Scarce Regions: A Study of 
Haharashtra - Nflakantha Rath and A.K. Mitra, Gokhale Institute 
Study (mimeograph), Harch, 1987. 
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s:aso~al grain and other crops. The co-efficient of varia
t1on 1s fourtd to be considerably higher in the case of these 
crops. ~n view of this the net value of produce for the 
alterna~1ve crops to sugarcane is computed by taking the 
lower y1eld_lev:ls of th:se crops instead of average yield 
level, but 1nsp1te of th1s the alternative crop combination 
gi-yes_hi~her net value Qf produce per Mcft than sugarcane. 
Th1s 1s 1n the nature of sensitivity analysis. Similarly 
e-yen an?ther sensitivity analysis by considering high rela
t1ve pr1ce of sugarcane to seasonal crops (than that was 
prevelant during 1978-79) also shows a higher net value of 
produce per Mcft of water in respect of other crops than 
sugarcane. We reproduce here the results of the exercise 
in the aforementioned study in Table ·7.2. 

3.4 The results of all these exercises go to suggest that· 
water use efficiency appear to be more favourable in the 
case of alternative crops than in the case of sugarcane. 
So, instead of growing sugarcane· and concentrating irriga~ 
tion more in the upper reaches of canal over a smaller area 
if the irrigation water is distributad to other crop mix it 
may not only generate larger total social income, it may 
also bring about a more widespread distribution of the canal 
water available for irrigation over a larg~r area •. 

4. CONDiliONS NECESSARY TO. INDUCE CHANGES IN CROP-MIX 

4.1 However, in judging the economics of alternative crop 
pattern there are certain other important aspects which 
needs to be borne in mind. Farmers' acceptance of a parti
cular crop combination·depends on host of factors other 
than the relative prices of these crops. Our discussion 
with the farmers brings out this aspect very clearly. To 
our suggestion regarding switch over from sugarcane to a 
crop combination showing higher net value per Mcft. of 
water the farmers raised a number of questions which have 
bearing on the acceptance of the proposed cropping pattern. 

4.2 First of all, even if a higher net value of produce 
for a given quantity of water in the case of alternative · 
crops is accepted without any reservation a farmer having 
limited land and plentiful of water supply from the state 
irrigation system will not find it economical to change 
over from sugarcane to other crops. 

4.3 Secondly, assuming that in ~~e larger_interest of the 
social economy, this change over\1s :ssent1~l, then ?ther 
technical and related problems assoc1ated w1th adopt1ng the 
alternative crop combination, as mentioned earlie!, wil~ 
crip up. Farmers in general, are_k~own to be rat1onal 1n 
their behaviour .. They would def1n1tely ac~ept the cr?P 
combination which turns out to be most prof1tabl:, subJect 
to all constraints. They are yet not f~lly cony1nced. 
about the profitability of other crop m1x as alternat1ve to 
sugarcane. It would need ~uch more to convince them ~bout 
this fact than simply work1ng out for them the econom1es of 
the alternative crop mix. 
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4.4 Flrst •nd Loreaost is an assured supply of water at 
shorter intervals, specially during the hot weather season 
than is the practice today. This may induce the farmers ' 
more to go for the seasonal crops or even short duration 
vegetables etc. In this context introduction of RWS system 
would go a longway in mitigating the problem of uncertain 
supply of water to the irrigators and at uncertain interval. 

4.S Secondly, an active involvement and participation of 
agricultural extension worker in crop husbandary in irriga· 
ted agriculture in terms of proper farm management, and 
timely control of the occurance of pests and diseases are 
necessary pre-conditions for any desired change over. The 
Command Area Development Authority (CADA) is expected to 
play a fruitful role in this direction. 

4.6 TbJrdly, an assured market for their produce is also a 
very essential aspect of a desired change in crop mix. It 
would be of no use demonstrating the high and assured yield 
of seasonal crops with proper crop husbandary unless the 
farmers are assured of a ready market for their produce and 
of a reasonable price. This involves determination of 
proper support prices for agricultural produce and also 
strengthening the operation of Food Corporation of India 
and other public sector agencies. 

4.7 Finally, in order to make the desired change in crop 
pattern possible in the command area of the project and 
also to extend the coverage of irrigation and spread it 
over a wider area, it is absolutely essential to reduce the 
area under cane drastically so that the resulting available 
water can be redistributed over a wider area of the canal 
command. However, this presupposes the completion of the 
necessary outlets and field channels and the maintenance of 
these outlets and field channels in pro~er working condi· 
tions. As we have seen earlier, the ma1n reason for poor 
utilisation of the available water supply is the absence of 
the necessary outlets and field channels, particularly at 
the tail end of the canal. Again the CADA is expected to 
play a very fruitful role in this respec't. · 

4.8 Once all these difficulties in the way of extending 
the irrigation potential over a wider area of the canal 
command have been removed it would be possible to convince 
the beneficiary farmers about the economic feasibility of 
growing alternative crop mix instead of concentrating on 
heavy water using crops like sugarcane. 

5. EXISTING CROPPING PATTERN AND THE ENVISAGED CROPPING PATTERN 

5.1 The 1977 project cropping pattern for the Mula Irriga· 
tion Project which was developed on the basis of the av~il· 
ability of water, soil type in the canal command and sult
ability of growing different crops during different seasons,. 
apportioned only 4 per cent of the ICA to sugarcane in 
order to extend, irrigation over a wider area in the canal 
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command for the seasonal crops, with a cropping intensity 
of around 105 per cent in the perennial zone of the canal. 
In the_non-perennial 7one of the cana"I (Pathardi branch) no 
perenn1al crops were 1ntroduced, only the seasonal grain 
and. ot~er sea~onal. crops an~ two s.easonals were proposed to 
be 1rr1gated 1n th1s zone w1th a cropping intensity of 12~ 
per cent. · 

5.2 As mentioned earlier, though the project cropping 
pattern envisaged putting a restriction on the area under . 
cane on canal in actual practice this w•s not followed and 
a significant area of cane on canal directly or indir~ctly 
developed over the years at the cost of extending the irri~ 
gat~on water over a wid~r area in the canal command. To get 
an 1dea of the crop pattern that has come up in the perennial 
zone of the Mula Command we present in Table 7.3 the cropping 
pattern based on the averages of past five years as compared 
to that envisaged in 1977, as reported in study on Evaluation 
studies of Mula Irrigation project by WALMI, Aurangabad; 

5.3 The area under cane which was envisaged to.be only 4 
per cent actually accounts for around 12 per cent, three 
times what was stipulated. Again it should be noted that 
these figure~ are based on the water demand records and not 
on what actually gets irrigated every year. In fact, o.ur 
field investigation suggests that the actual irrigation every 
year is m~ch different from what is reported in the official 
statistics because o£ the practice o£ unauthorised irriga
tion on a large scale mainly in respect o£ sugarcane. This 
has ultimately led to a considerable underutilisation o£ the 
irrigation potential. 

6. SUGGESTED CROP PATTERN 

6.1 In view o£ this for the future developmen~ and' full 
utilisation of irrigation potential we assume that cane on 
canal will be strictly restricted to 4 per cent of the ICA 
in the perennial zone and further that no permission for. 
supplementary canal irrigation to cane on well will be 
granted in future. On the basis of these two assumptions 
we project cropping pattern for the future in ord~r to · 
estimate the benefits that will accru~ to the proJect •. 
Once the restriction on area on cane on canal is strictly adhered 
to and no canal water is made available to the cane on well 
as supplementary irrigation, which in its turn will minimise 
the unauthorised irrigation, it ~ill be possible to extend 
seasonal irrigation to the entire irrigation potential 
likely to be created as per 1977 project report. 

6.2 Suggested cropping pattern under irrigated condi~ion 
includes sugarcane as well as other seas?nal crops wh1ch 
respond to irrigation very favourably, l1ke cotton, ground
nut and wheat. However, as mentioned earlier, the area 
under cane is restricted only to 4 per cent o-f the ICA. 
The crop_pattern envisaged is by and large base4 on what 
was suggested in 1977 project crop pattern and also taken 
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into consideration the preferences shown by the farmers for 
different seasonal crops as observed in the cropping pattern 
followed in the past five years. We give the crop pattern 
envisaged for the perennial and non-perennial (Pathardi 
Branch) zone'of the Mula Canal System in Table 7.4. 

6.3 Full pote~tial irrigable area (gross) in the perennial 
zone is 71630 hectares on the basis of lOS per cent cropping 
intensity. Full potential of irrigable area (gross) for 
Pathardi branch (non-perennial zone) is 14020 hectares on 
the basis of 123 per cent cropping intensity. Thus the 
total potential irrigable area (gross) under Mula Canal 
System is 85650 hectares according to cropping pattern of 
19i7 project report. In computing the net annual benefit 
from irrigation we have assumed that the full potential 
irrigable area of 85650 hectares as per the modified cropp-

. ing pattern, suggested in Table 7.4 would be irrigated by 
1985-86. 

6.4 The crop pattern without irrigation is presented in 
Table 7.5 •. This crop pattern is arrived at on the basis 
of the cropping pattern practised by the farmers in the dry 
tract i.e. in the non-command area of the Mula Canal System. 
As is expected we find that such crop pattern comprises 
mainly of jowar (88 per cent), that too, rabi jowar. Bajra 
in kharif season and wheat and gram in rabi season occupy 
very insignificant area. We assume that in the absence of 
irrigation the farmers would have grown different crops as 
presented in Table 7.5. 

7. ESTIMATION OF ANNUAL BENEFITS 

7.1 Estimation of benefits from an irrigation project 
requires data on cropping pattern, irrigation intensity, 
crop yields, output of by-products with and without irriga
tion and prices of inputs and outputs and by-products. 

7.2 An extremely useful rule of thumb approach identify the 
overall return arising from an irrigation project is to ask 
what will be the impact "with" and "without" the project. 
The difference is in general, the net benefit arising from 
the project.2 In simple terms ~he direct benefit of an 
irrigation project consists of increase in the value of 
agricultural produce as a result of irrigation. In other 
words, the benefit of the project is given by the·value of 
the produce of the land irrigated by the project minus the 
produce of the same land prior to irrigation. The value of 
the produce of the irrigated land is naturally much greater 
than that of the unirrigated land. But the expenses of 
cultivation of irrigated land are also much greater than 
the expenses of cultivation of unirrigated land. Hence, in 

2 EconoaUc Analysis of Agricultural Projects, J. Price Glttlnger, The 
Economic Development Institute, I.B.R.D., 1976, pp. 15. 



IRRIGATION IN DROUGHT PRONE AREAS 405 

comparing the two, we should consider the net value of 
produce, that is, value of produce net of expenses of culti
vation. 

7.3 On the b~sis of th7 field investigation of the sample_ 
~armers, ment1oned earl1er and supplemented by data on farm 
1nput-output from·other sources we have first estimated the 
a!erage yield of vario~s crops grown under irrigated condi
t1ons and also under unirrigated conditions. Gross value of 
produce for each crop is then estimated by using the prices · 
of the respective commodities prevalant in 1982 the year 
of field investigation. ' 

7.4 Average cost of cultivation in the form of seeds, farm 
yard manure, fertilizer, insecticide etc., and the other . 
cultivation expenses for different crops grown under irriga- · 
ted and unirrigated conditions are again estimated on the 
basis of the data generated from the field investigation. of 
the sample farmers and supplemented by data available from 
other studies and/or sources. The same is presented in 
Table 7.6. • · 

7.5 The net value of produce for different crops is then 
arrived at by subtracting the estimated cost of the inputs 
from the respective value of gross produce, separately for 
the irrigated and unirrigated crops. The per hectare net 
value of produce thus estimated is then. used in estimating 
total net value of produce, first 'with' and then 'without' 
irrigation on the basis of share of each crop in gross 
irrigated cropped area in the. case o£ irrigated crop (with 
irrigation) and share of each crop in total cropped area in 
the case of unirrigated crops (without irrigation). This is 
presented in Tables 7.4 and 7.5. The estimated net value 
of produce with irrigation (A) is Rs. 1611 lakhs and the 
same without irrigation (B) works out to Rs. 276 lakhs~ 

7.6 The net annual benefit is obtained by subtracting the 
net value of produce without irrigation (B) from the net 
value of produce_with irrigation (A). The_n~t a~nual 
benefit thus est1mated shows the net benef1t ach1eved beca
use of irrigation brought about by the said irrigation system. 
It works out to be Rs. 1335 lak~s~ 

8. ESTIMATION OF ANNUAL COST 

8.1 The annual cost co~~!ises ~i} inte:est on capital~_ 
(ii) depreciation and (111)_adm1n1str~t1ve expenses wh1ch 
may be considered as operat1on and ma1ntenance expenses. 
Conventionally the interest is charged at the rate of 10 
per cent per annum. Again, according to normal practice, 
the depreciation is calculat:d at the rate of 2 per cent 
assuming the life of the_ proJect to be 50 years: ~e h~ve, 
however not calculated the interest and deprec1at1on 1n 
this ma~ner as a part of the annual project cost; Instea~ 
we have made use of the 'Capital Rec?very Factor for arr~v
ing at the annual project cost. Cap1tal reco!er~ 7actor 1s 
the annual payment that will repay Re 1 loan 1n X years 
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with compound interest on the unpaid balance. 

8.2 As mentioned earlier, capital expenditure on the project 
for the construction of the head works and the canal system 
began in 19S6-57 and thereafter every year construction cost 
and expenditure on establishment have been incurred till 
1983-84. However, although the capital expenditure on the 
project began in 1956·57, the dam with the gates were comple· 
ted and substantial irrigation from the Mula system was 
started only from the year 1975-76. The year 1975-76 is 
therefore considered as the starting year of the project 
life of SO years. In effect therefore it took almost 20 
years for the investment to yield some return and hence the 
interest on yearwise expenditure should be capitalised for 
this period between 1956-S7 and 1974-75. It is only after 
that the annual cost of the project is to be computed consi· 
dering the remaining life of the project. By not capitali· 
sing the interest on capital invested for the period of 
construction we shall underestimate the cost. 

8.3 In view of this we have capitalised the•interest on 
yearwise expenditure incurred from 1956-57 to 1974-75 i.e 
up to the end of 19th year from the beginning of construction 
period. Considering the first year, 1956·57 (tl) as an . 
example, it may be seen that interest will continue to be 
added to the original capital from the end of the 1st year 
through the end of 19th year and compounded. Thus, the 
amount at the end of 19th year will be the original expendi
ture along with interest compounded for 19 years. A similar 
process is followed for the 2nd year, 1957-58 (t2), the 
interest on capital expenditure in the 2nd year will continue 
to be compounded for 18 years, similarly for 3rd (t3) year 
and so on up to the 19th year (t19). The computation is. 
presented in Table 7.7. The total expenditure on the pro
ject is sum of the total capital~sed value of expenditure 
up to 1974-75 and the total of annual expenditure incurred 
from 1975-76 to 1984-85 which is to be realised annually 
over the remaining life of the project with compound interest 
on unpaid balance. 

8.4 As mentioned earlier 1975-76 is considered as the 
starting year -of the SO year project life. Full irrigation 
potential is expected to develop, as per the modified cro
pping pattern suggested earlie~, in 1985-86 by which time 
a period of 10 years would have been completed out of the 
SO years life span of the project. Therefore the recovery 
of the project cost is assumed out of annual payment over 
40 years with compound interest of 10 per cent on unpaid 
balance. Total expenditure on the project up to 1984-85 
thus turns out to be Rs. 5,868.20 lakhs (Table 7.7). The 
10 per cent capital recovery factor may now be applied to 
this amount considering 40 years as the remaining life of 
the project as follows. 
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Total capital expenditure = Rs. 5868.20 lakhs 
Capital recovery factor 
at 10 per cent over 40years= Rs. 0.102259 

The annual cost of capital = 5868.20 x 0.102259 

= 600 lakhs (a) 
Administrat~ve_charges are conventionally put at Rs. 25 per 
hectare of 1rr1gated area in different studies.3 we have also· 
used the same in our·estimation of the annual cost of the 
project. 

4. Administrative charges = Rs. 25 per hectare of 
irrigated area 

5. Irrigated area = 85650 hectares 
6. Annual administrative cost = 25 X 85650 

= Rs. 21.41 lakhs (b) 
7. Total annual cost of 

the project = (a+b) = Rs. 600 lakhs + 
Rs. 21.41 lakhs 

= Rs. 621,41 lakhs 

9. BENEFIT-COST RATIO 

9.1 The annual benefits should be related to the annual 
costs of the project in order to find out the benefit cost 
ratio of the project. Hence the beneiit ~ost ratio of the 
present project works out to: 

Net annual benefit _ 1335.00 _ 2 15 Annual cost of the project - 621.41 - · 

9.2 The benefit cost ratio computed in this manner turns 
out to be more than the stipulated 1.5 recommended by the 
Second Irrigation Commission (1972) as acceptable from eco
nomic consideration. Though estimation of benefit cost 
ratio in this manner may not be very accurate, it neverthe
less is good enough for a valid comparison with what was 
computed in the original and revised project proposals. It 
may be mentioned here that the es~imated benefit-cost ratio 
of 2.15 is possible to be achieved only if the cropping 
pattern suggested in 1977 project report (with. some modifi
cation as per the field observatiqn, presented in Table 7.4) 
is followed. This cropping pattern, by restricting the area 
under cane to 4 per cent of ICA makes it possible ~o extend 
the irrigation over a larger area to cover the ent1re poten
tial created. 

9.3 In order to highlight this observation we have also 
computed the benefit-cost ratio of the Mula irrigation 

3 Economic Appraisal of Irrigation Project in India, Baswan Sinha and 
Ramesh Bhatia, Agricola Publishing Academy, New Delhi, 1982, pp. 80-81. 
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project on the basis of the cropping pattern that has actu
ally developed (average of the past five years) in the Mula 
system. An area of 8S6SO hectares was planned to be irriga
ted under MRBC + MLBC + Pathardi Branch in 1977 project 
report. However the cropping pattern that has actually 
developed (average of the last five years) has a higher 
percentage of perennials. So the average total area irriga
ted under P.IRBC and P.ILBC is only 3ZS30 hectares instead of 
71630 hectares as per 1977 project report. Irrigation in 
Pathardi branch is still to fully develop though 1977 project 
report had envisaged an area of 140ZO hectares to be irriga
ted on the basis of 1Z3 per cent cropping intensity with no 
sarlction for perennial crops. It would be reasonable to 
assume that except sugarcane the cropping pattern observed 
on other areas (MRBC and MLBC) will also develop in Pathardi 
branch. Since the average of past S years under MRBC and 
MLBC show~ around SO per cent utilisation we assume a similar 
utilisation percentage under Pathardi branch also. A SO per 
cent utilisation amounts to around 7000 hectares of irrigated 
area under Pathardi branch. So the total irrigated area 
under Mula system (MRBC + MLBC + Pathardi Branch) works out 
to 39530 hectares on the basis of the cropping pattern that 
has actually developed under MRBC and MLBC. 

9.4 Area under different crops as per the cropping pattern 
that has actually developed and the net income from these 
crops are presented in Table 7.8. We assume no sugarcane on 
canal water will be grown in that zone. Area under different 
crops grown under unirrigated condition and the corresponding 
net income are presented in Table 7.9. The benefit cost 
ratio considering the actual cropping pattern that have 
developed in the Mula system works out as under: 

1. Net income as per actual cropping 
pattern with irrigation • Rs. 847.74 lakhs 

z. Net income from the corresponding 
area without irrigation • Rs. 136.80 lakhs 

(Table 7. 8) 
3. Net annual benefit • 847.74 - 136.80 

• Rs. 710.94 lakhs 
. 710.94 1.14 4. Benefit cost ratio • 621.41 • 

9.5 Based on the actual cropping pattern (average of past 
5 years) that has developed, the benefit-cost ratio turns out 
to be 1.14 which is less than the stipulated 1.5 recommended 
by the Second Irrigation Commission .(1972) as acceptable 
from economic consideration. 

9.6 It is thus clearly borne out that extending the irriga
tion over wider area in the canal command by growing seasonal 
crops instead of more than stipulated area under sugarcane, 
may not only increase the gross cropped area irrigated 
spread over wider area under canal command, but may also 
improve the benefit-cost ratio of the project. 
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Table 7.1 : I RRI GATI ON WATER REQ.UI REMENT OF CROPS AT- Dl STRI BUTORY HEAD 
AND THE NET VALUE OF PRODUCE PER UNIT OF WATER USED 
(1978-79) 

Name of the crop Water 
requirement 

(acre inch) 

l 2 

1. Sugarcane 
·(Adsal i) 175 

2. Sugarcane 
(Suru) 136 

3. Baj ra 
(Hyv-Khari f) 20 

4. Baj ra ( Loca 1) 20 
5. Groundnut 

(Hyv-Kharif) 24 

6. Groundnut 
(Local-Kharif) 24 

1. Cotton 
(Hyv-Kharif) 24 

8. Maize 
(Loca,l-Khari f) 20 

9. Hybrid jowar 
(Kharif) 15 

10. Jowar (Local-
Rabi) 22 

11. Wheat (Hyv) 30 
12. Wheat (Local) 30 
13. Onion ( Rab i) 36 
14. Gram (Local) 18 

15. Onion 
(Hot weather) 42 

16. Maize 
(Hot weather) 36 

17. Cotton L.S. 
(Hot weather) 42 

18. Groundnut 
(Hot weather) 36 

Area that can 
be irrigated 
per·Mcft 
(in acres) 

3 

1.55 

2.00 

13.80 
1).80 

11.50 

11.50 

11.50 

13.80 

18.40 

12.50 
9.20 
9.20 
7.65 

15.30 

6.55 

7.65 
I I ' \ 6.55 

7.65 

Net profit 
per acre 

(in Rs.) 

4 

1515 

1195 

441 
251 

525 

340 

649 

435 

485 

317 
492 
243 

1060 
290 

1060 

435 

760 

485 

Net value 
of produse 
per.Mcft 
(in Rs.) 

2348 

2390 

6086 
3464 

6038 

3910 

7463 

6003 

8924 

3962 
4526 
2235 
8109 
4437 

3328 

4978 

3710 
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Table 7. z. : NET VALUE OF PRODUCE PER ACRE AND PER MCFT OF WATER AT 
1981·82 PRICES OF THE CROPS 

Name oL the Crop Net proLJ.t Net v•lue oL . 
produce per •ere 
per Nett 

Un b.} (J.n b.) 

1. Sugarc~ne (Adsall) 5865 8936 

2. Sug~rcane (Suru) lt735 9470 

3. Baj ra (Hyv) 736 10157 

'· Bajra (Local) lt51 6224 

5. Groundnut (Hyv·Kharlf) 927. 10660 

6. 'roundnut (Locai-Kharlf) 610 7015 

7. Cotton (Hyv-Kharlf) 901t 10396 

a. J1alze (Locai-Ktwarlf) 567 7825 

9. Hybrid Jow~r (Kharlf) 732 13lt69 

10. Jowar ( Loca 1•Rab I) 517 61t63 

11. Wheat (Hyv) 896 8243 

12. Wheat (Local) 518 lt766 . 
13. Onion (Rab I) 1207 9234 

tit. G.r am ( Loca 1) 344 5263 

15. Onion (Hot weather) 1207 7906 

16. Cotton L.S. (Hot weather) 1093 7159 

17. Groundnut (Hot weather) 875 6694 

18. Maize (Hot weather) 567 lt338 
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Table 7. 3 : CROPPING PATTERN ENVISAGED IN 1977 PROJECT REPORT AND THE 
ACTUAL CROPPING PATTERN 

Cropping pattern Cropping pattern as 
based on the envisaged in l977 

Crops avera<;e of past project report 
five r;ears 
(per cent) (per cent) 

MLBC .Pathardi 
+MRBC, Branch 

1. Perennial 

a) Sugarcane • 11.8 4.0 
b) Other perennials 1.0 

Total 11.8 5.0 

2. Two Seasonals 

a) L.S. Cotton 4.3 11.5 
b) Chillies 8.0 5.o· 
c) Turmeric 5.0 

Total 4.3 19.5 10.0. 

3. Kharlf 

a) Hy. Bajra 3.3 8.0 15.0 
b) Hy. Jowar 13.9 
c) Hy. Maize . 5.0 
d) Paddy 2.6 3.0 
e) Groundnut 8.0 20.0 
f) Vegetable 11.5 7.0 
g) Green Manure 3.0 

Total 19.8 30.5 50.0 

4. Rabl 

a) Jowar 23.4 20.0 35.0 
b) Wheat 20.6 13.0 1.5.0 
c) Hy. Maize 7.0 
d) Gram 2.6 3.0 
e) Fodder 5.7 5.0 
f) Vegetables 8.0 

Total 52.3 43.0 63.0 

5. Hot Weather Seasonals 11.8 3.0 

Grand Total 100.0 101.0 123.0 
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Table 7.4: CROPPING PATTERN BASED ON 1g77 PROJECT REPORT AND TOTAL NET INCOKE (KRBC+KLBC+PATHARDI BRANCH) 
WI'l'H IRRIGATION 

Crop ICA•68220 ha. ICA•ll400 ha. rota.l 1/et proti t rotal Mt 
HRBC+HLBC l'athardJ Branch .Area per hectare• in co• 
s Area (ha) s Area (ha) (ha.) (Rs.) (b. lakh.s) 

l· 2 J 4 5 6 7 8 

Perennials 
4 261 

> 
1. Sugarcane 2730 • • 2730 9550 Vt 

X 

2. O.P. (Banana) 1 685 • - 685 10000 6g 0 
~ 

~ 

Two Seasonals • 

3410 3410 61 
X 

1. L.S. Cotton 5 • 1775 .... 
2. Ch 1111 es 2 1365 5 570 1935 1200 23 ~ 

Khar If . 
1. Hy. Jowar 17 11595 25 2850 14ltlt5 1225 177 
2. Hy. Baj ra 5 3410 10 11lt0 4550 1155 53 
). Paddy 3 2050 2050 1300 27 
4. Groundnut 5 3410 10 1140 4550 1250 57 
5. Vegetables 3 2050 5 570 2620 8000 210 

Rabi 
1. Jowar 20 13645 30 3420 17060 868 148 
2. Wheat 18 12280 25 2850 15130 1707 258 
3. Gram 5 3410 5 570 3980 955 38 
4. Vegetables 3 340 )ItO 8000 27 

(Contd •• ) 



Table 7.4 (Contd •• ) 

1 3 

H.ot weather 

1. Groundnut 12 8185 

Fodder 5 3410 

All Crops 105 71630 

* Net profit per hectare is taken from Table 7.6 

Table 7. 5: CROPPING PATTERN AND TOTAL NET INCOME WIXHOUT 

Crop Percenta'ge Area(ha) 

Rab i Jowar 88.1 70128 

Baj ra 3.4 2706 

Wheat 3aB 3025 

Gram 4.7 3741 

All Crops 100.0 79600 

4 5 6 

8185 

5 570 3980 

123 14020 85650 

IRRIGATION 

Net income per 
hectare ( Rs.) 

341 

285 

482 

375 

7 8 

1825 149 

1500 60 

1618 

(Concluded) 

Total net income 
(Rs. in lakhs) 

239 .l4 

7.71 

14 .5_8 

14.03 

275.46 

z 
0 ,., 
0 
c:: 
C') 
X 
-t ., ,., 
0 
z 
ITI 
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Table 7.6 PER HECTARE EXPENDITURE ON INPUT 1 PRODUCTION AND NET VALUE OF PRODUCE 

Crops unirrigated Price Value ot value ot Gros• ExpendJ• 1/et value 
yield per per main main by value ot ture on ot S'r¢uce 
hectare quintal ~Jroduct SJroduct SJroduce in~Juts 

Ra. ItS. ItS. ItS. Rs. ItS. 

Crops 

Jowar ( (L) 4.2 Quintal 180 756 85 841 500 31t 1 
Wheat s.s II 215 1182 so 1232 750 482 

~ Baj ra (L) 3.0 II 160 480 85 565 280 285 "' :X Gram ).6 .. 250 ~00 25 ~25 550 375 0 
,.: 

trrigated ,.: 
• 

Groundnut (kharlf) ~.0 .. 300 2700 100 2800 1550 1250 2 

Hy~rld Jowar 16.8 .. 150 2520 200 2720 1lt~5 1225 -.... 
Jowar (Loca 1) ~.6 .. 180 1728 220 1~1t8 1080 868 ~ 
Bajra, Hybrid 14.2 .. 150 2130 175 2305 1150 1155 
Baj ra (Loca I ~.5 II 160 1520 170 16~0 1000 690 
Wheat (Hyv) 15.5 .. 215 3332 150 31t82 1775 1707 
Groundnut (H.W.) 12.0 .. 300 3600 125 3725 1900 1825 
Cotton, L.S. 10.0 II ltOO 4000 4000 2225 1775 
Gram 8.0 It 230 181tO 75 1915 960 955 
Paddy 15.0 .. 160 2lt00 300 2700 1400 1300 
0. P. (Banana) 10000 
Sugarcane 85.0 Tons 230/ton 1~550 19550 10000 9550 
Fodder (other crop) 1500 
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Table 7.7 : TOTAL EXPENDITURE ON THE PROJECT INCLUDING THECAPITALISED 
VALUE 

Project year Expenditure Compound interest Capitalised value 
(Rs .in lakhs) factor to the end at the end of 

of l9th year l9th year . 
at lO% (Rs.in lakhs) 

1956-57 (t1) ' 12.68 6.115909 . 77.55 
1957-58 (t2) 16.74 5.559917 93.07 
1958-59 ( t3) 38.16 5.054470 192.88 
1959-60 (tl.) 51.88. 4.594973 238.39 
1960-61 (t5> 97.82 4.177208 408.62 
1961-62 (t6) 61.81 . 3. 797498 234.72 
1962-63 (t7) 46.77 3.452271 16.1.46 
1963-64 <t 8> 84.52 . ).138428 265.26 
1964-65 (t9) 87.33 2.853117 249.16 
1965-66 ( t 10) 214.89 2.593742 557.37 
1966-67 (t 11) 91.85 2.357948 216.58 
1967-68 (t12) 139.07 2.143589 298.11 

1968-69 (t13) 224.00 1.948717 436.51 

1969-70 (t14) 231.85 1.771561 410.74 

197o-71 <tt5> 246.06 1.610510 396.28 

1971-72 (t16) 227.40 1.464100 r 332.94 

1972-73 (tl]) ]60.55 1.331000 213.69 

1973-74 (tJ8) 142.36 1.210000 172.26 

1974-75 (t19) 69.36 1.·100000 76.30 

1975-76 71.77 71.77 

1976-77 113.75 113.75 

1977-78 127.48 127.48 

1978-79 94.93 94.73 

1979-80 73.14 73.14 

1980-81 82.89 82.89 

1981-82 87.09 87.09 

1982-83 117.50 117.50 

1983-84 46.55 46.55 

1984-85 21.41 21.41 
-------
5868.20 
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Table 7.8 . NET INCOME AS PER ACTUAL CROPPING PATTERN IRRIGATED . 
(AV£RA'E OF PAST FIVE YEARS) 

Crop Are• (~} Net J.nCOIDII IHJZ Tot.l net JncoJM 
bect•r• (J.n R~.} (Rs. J.n l~) 

Sug~rcane 3838 9550 366.53 

IO't.Hy. Jowar 5532 1225 67.77 

Hy.Bajra 1178 1155 13.61 

P~ddy 928 1300 12.06 

bbl Jow~r · 102ft] 868 88.91 

Wheat 9101 1707 155.35 

Cram 928 955 8.86 

H.W.Croundnut lt21Z 1825 76.87 

L.S.Cotton 1535 1775 27.25 

Other Crops 
(fodder) 2035 1500 30.53 

All Crops 39530 847. 7lt 

Table 7.9 . NET INCOME AS PER UNIRRIGATED CONDITION . 
crop Area (ba} Net J.ncome per TotAL net J.ilcollB 

hectare (J.n ~.} (R$ • .1n lakbs} 

Rabl Jowar 34826 341 118.76 

Bajra 13ltlt 285 3.83 

Wheat 1502 482 7.24 

Gram 1858 375 6.97 

All Crops 39530 136.80 
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CHAPTER VI I I 

SUMMARY AND CONCLUDING REMARKS 

1. The present study envisage~ to look into and analyse·· 
the aspects of planning and implementation for the fuller 
and timely development of the irrigation project. under study 
as well as the aspect of management of water distribution 
and its use for fuller and efficient utilization of the 
irrigation potential created under the system. 

2. The said analysis is undertaken with a v.iew to ascertain 
th~ factors responsible for long gestation period and of 
under - utilization of irrigation potential, if any, as well 
as to examine the manner in which water is supplied and used 
so as to examine the nature and consequences of long gesta
tion period and of underutilization of irrigation poten~ial. 

3. The study is based on the analysis of the data collected 
from the official records of the irrigation system under · 
study as~well as of the primary data collected from the 
sample farms in the command area of the project benefiting 
from the said irrigation system. The data and relevant 
information from the official records analysed are in respect 
of development of the Mula Irrigation System from its incep
tion with details of modification it underwent from time to 
time in terms of its location, storage capacity, command 
area, cropping pattern and consequent cost escalation. The· 
analysis of the data collected through field investigation. 
relates to the manner in which water is supplied and used, 
both under canal and well irrigation and what-determines 
this and the way things can be changed. It also relates to 
working out costs and returns considering the long gestation 
period and also considering the cropping pattern that has 
actually developed over the years, but, with sugarcane 
restricted to 4 per cent of the crop area instead of more 
than 10 per cent, as exists. In what follows we summarize 
the main findings of the study. 

4. The original project proposal is seen to have undergone· 
considerable revision and modification from time to time and 
the work on the project which was· started in early sixties 
and was to be completed in all resp·ects by 1983 was still 
in progress even when this investigation was conducted in 
1983. The work on the dam was d~layed because of the pro
blems of foundation and the completion of distribution 
network was further delayed because of frequent changes and 
modification the original project has undergone. As a result 
when the full storage was created the canal and distribution 
network were not ready for using the stored water fully. 
This led to the development of the type of cropping, parti
cularly in the head reaches of the canal, which.not only 
may adversely affect the benefits from the project but is 
also agalnst the interest of irrigation development, parti
cularly in the drought-prone areas. 



418 ASHOK K. MITRA 

J. S. Conventional procedure of estimating underutilization 
by expressing area actually irrigated as a percentage of 
potential irrigable area based on project cropping pattern 
may at times give misleading picture. This study shows that 
the extent 'of underutilization is overestimated by using 
this conventional procedure. For getting a clearer and 
truer picture of underutilization, it would be necessary 
to take account of the amount of water actually released 
during the year from the quantity in the storage meant for 
irri~ation, in ~ddition to the area actually irrigated. Our 
enqu1ry into th1s matter shows that while water available · 
for irrigation is more or less entirely used up, the area 
actually irrigated is much smaller than what was expected 
to be irrigated based on project cropping pattern. It is 
a moot point whether this should be termed underutilization 
at all. 

v6. There are three important factors for such a' state of 
affair. Firstly, the cropping pattern that has actually 
developed is markedly different from the one proposed, such 
that the area under heavy water usin~ crops are considerably 
higher than what were proposed, lead1ng to less area that 
could be irrigated with the same amount of water than was 
proposed. Secondly, there is indirect evidence to suggest 
unauthorised irrigation to a considerable extent which does 
not get reported in the area irrigated. Thirdly, the irri
gation duties assumed are much larger and the transition 
and distribution losses assumed are smaller in estimating 
the areas to be irrigated than the actuals, resulting into 
less area actually irrigated than what was planned. 

7. Pattern of water distribution and its use under canal 
irrigation based on the investigation of the sample farmers 
in the command area suggests that the entire ICA·cannot be 
brought under irrigation and that the ICA which does not 
~eceive canal water is mainly from the lower reaches of the 
distribution system thereby leading to a greater divergence 
between potential created and actual utilization. Inadequate 
land development activities and lack of 'on farm development' 
work, mainly in the lower reaches of the distribution system' 
result into water use remaining concentrated in the upper 
reaches. This situation inevitably leads to concentration 
of heavy water using crops in the upper reaches of the dis
tribution system with all its ill-effects. There is bound 
to be great divergence between the potential created and 
actual utilization in terms of area irrigated under such a 
situation. 

8. Analysis of the data collected through the field inves
tigation of the well irrigators indicates that even when the 
availability of timely and adequate quantity of water is 
assured from the wells the farmers generally grow sugarcane 
in preference to seasonal crops. Hence the contention that 
the uncertainty of availability of canal water at frequent 
and pre-determined intervals is the reason fo~ f~rme~s n?t 
resorting to seasonal cash crops under canal 1rr1gat1on 1s 
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not borne out by this enquiry. There is sufficient ground 
to assume that even if canal irrigation efficiency is 
improved to remove element of uncertainty, the irrigators 
may still prefer to grow sugarcane as their main crop in 
present set up. Further, the general impression that the. 
well irrigators use water more economically and rationally 
than the canal irrigators and that the levels of input use 
(particularly that of manure and fertilizer) and output 
realized are necessarily higher in the case of well irri
gated crops is also not borne out br our analysis. 

9. Improvement in water distribution and in its use is 
sought to be brought about through the introduction ofwhat 
is known as th~ Rotational Water Supply. Our investigation 
of a pilot scheme with RWS in operation clearly indicates· 
that for the RWS to be successful not only a technically 
sound distribution network with controlled and assur~d supply 
of water is necessary but effec~ive organizations of the 
irrigators below each outlet are also necessary .and essen
tial prerequisite for operating RWS. 

10. Estimations of the approximate costs and benefits with 
the help of the dat.a that we have been able to lay our hands 
on, have been attempted with a view to assess the economic 
performance of the Mula Irrigation System. Long gestation 
period in developing full potential of the system has cer
tainly led to cost escalation which ·could have been avoided .• 
Our exercise into the cost benefit analysis shows that 
extending irrigation·over wider area in the canal command. 
by growing seasonal crops instead of growing sugarcane on 
more than stipulated area, may not only incTease the gross 
cropped area irrigated, spread over wider area under canal 
command, but may also improve the benefit-cost ratio of the 
project. 

. 
11. Delay in the construction of distribution network even. 
after full storage had been created not only led to cost 
escalation which adversely af{ected the return from the . 
project but also led to a kind of irrigation development 
particularly in the upper reaches of the main canal which 
resulted into a lower benefit-cost ratio of the project and 
which is also against the objectiye of irrigation development 
in a drought prone area. In addition the present system of 
distribution of water encourages the farmers npt only to 
increasingly resort to growing heavy water using perennial 
crops like sugarcane but a.lso to ~asteful use of scarce 
water largely meant to provide protective irrigation over 
as wide an area as possible. 

12. The existing water distribtition.policy involves seasonal~ 
annual or longer duration sanctions given to individual_far
mers based on their applications and within the constra1nts 
of availability of water. The sanction stipulates the crops 
and the area under each crop. The farmers apply for one · 
crop but use the water for ?th:r more rem~ner~tiv~ crops 
like sugarcane under the ex1st1ng water d1str1but1on system. 
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Thus there is no effective control on crops to be grown 
under canal irrigation which results into considerable 
uneven development of irrigation in the entire canal command 
with a subs.tantial part of ICA not getting any irrigation 
water. It seems under the existing system of water distri· 
bution at times there is conflict between the primary objec· 
tive of the project and the individual farmer's interest. 

13. It is therefore necessary to give a fresh look into 
the management of the irrigation system so as to devise a 
proper water distribution system by which the irrigation 
authorities control only the quantity of water to be supplied 
without any restriction on crops, but, at the same time 
ensure equitable distribution of water. The suggested water 
distribution system should be able to resolve the conflict 
of interest between the irrigation project on the one hand 
and the individual irrigators on the other. 

~4. Under the suggested water distribution system a given 
(fixed) quantity of water is to be allocated per hectare 
for kharif, rabi and hot weather seasons. The quantity of 
water to be supplied in each season is to be fixed on the 
basis of the water requirement of the predominant crop of 
the season such as hybrid jowar in kharif, wheat and jowar 
in rabi and groundnut in hot weather. Considering the ICA 
inder an outlet (Chak}, the crop water requirement and the 
transmission and distribution losses, water to be released 
in each rotation of each season can be fixed. Every month 
there is to be three rotations starting on 1st, 11th and 
21st day of the month. 

15. The quantity available in rabi and hot-weather can be 
changed from year to year depending upon the available 
storage. The quantity in kharif season would be reasonably 
low consistent with past experience of low utiliza~ion in 
this season. The quantity to be fixed for kharif season 
would be ensured by providing a reasonable carry over from 
the previous year. 

16. Knowing the quantity of water to be supplied in each 
rotation per ~ectare in a season, the farmer shall be free, 
to use this water for any crop in his field. He will, of 
course, decide the area of the crop of his choice, to match 
with the water allocated to him. He may use all the water 
allocated for say one hectare only on 1/10th of a hectare 
to grow sugarcane if he so decides. This should be permi· 
ssible. 

~7. The existing system of water application for sanction 
should be done away with. Water should be allocated on the 
basis of individual holdings in the entire.command area and 
should be supplied on volumetric measure such as cusechours. 
The discharge of the outlet be kept constant at one cusec 
and supply schedules can be worked out on this basis, as is 
being practised under RWS. The discharge available at the 
farm head would be calculated on the basis of estimated 
losses in the field channels. 
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18. Each hectare in the command area should get the same 
quantity of water irrespective of its location, soil type, 
crop grown, etc. The CADA personnel would advise the 
irrigators about the crop or the combina~ion of crops that 
can be most profitably grown considering the water that _ 
would be available in different rotations of 10 days inter
val and also the market situation in respect of different 
crops. 

19. But, as mentioned earlier, for the suggested water 
distribution system to be successful farmers' total involve
ment in the distribution of water below the outlet is a 
necessary condition. There is much less scope for manipula~ 
tion of discharge and use of water tinauthorisedly under the 
suggested system. Any such attempt will affect the right 
of other persons who would immediately complain. Under such . 
circumstances it should be possible to build up and operate 
social pressure to enforce discipline in water distribution 
to be handled mainly by the irrigators themselves. 
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