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PREFACE

In a country like India where agriculture is a dowinant
sector, the developwent of irrigation facilities assumes
great importance, After Independence, highest priority has
been accorded to the irrigation development in the country's
five year plans; Although the overall picture of the utilisa-
tion of the irrigation potential so far created in the countr}
seems to be satisfactory, the position of the states like
Maharashtra is very disappointing in this respect., In fact,
the state government is quite concerned about the full ex;
pleitation and efficient managenent of the available water
resources ever since the formation of the state but the gap
between the potential created and utilised is widening.
| In the presént study an attewpt is made to examine the
problems of utilisation of irrigation pdtential created on
somé of the major irrigation projects located in different
ﬁhysico-geographic regions of Maharashtra, In order to under~
stand the actual position of utilisation and to arfive at
definite conclusidns it ﬁas felt necessary that the selected
irrigation project should be fully developed where the
irrigation potential should have been created not less than
ten years prior to the study. Accordingly, two case studies
of major irrigation projects viz. Purna and Ghod were selected

where the irrigation potentlal has been created before 1970,

(11)
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The projects were selected from the two major agro-climatie
zones of the state, viz. the assured rainfall zone in

Marathwada and the drought prone tract of Western Maharashtra,

Objective

The specific objectives set for the present study are

as under:

(1) To examine the cropping pattern actually developed
on the selected irrigation projects and that proposed for
these projects,

(11) To find out the extent of utilisation of the
potential created by the projects,
(1ii) To analyse the reasons for the lag in the utilisa-
tion of the created potential, |
(iv) To wmake a comparative study of these two cases
in respect of different aspects such as cropping pattern,
extent of utilisation, causes of under-utilisation.

(v) To suggest weasures to iwmprove utilisation,

Methodology and Collection of Data

The present study is primarily based on secondary
sources of data., The relevant data and information have been
‘collected frow the concerned Command Area Developuwent
Authorities for the Purna and Ghod projects at Nanded and
Pune respectively. This was supplemented by approaching

Irrigation Departuwents at Basamathnagar and Sirur. Information
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relating to the project history and its salient features,
proposed cropping pattern, the area actually irrigated, rain=-
fall, quantity of water available and utilised, transit
losses, causes of under-utilisation of the irrigation
facility was obtained from various published and unpublished
sources like project reports, the Annual Adwinistration
Reports of CADA, Rainfall Data Register and Water Account

~ Reglster,

Further, valuable inforwation regarding the cropping
pattern, causes for under-utilisation, the attitude of the
farmers, impact of the project performance of the CADA and
the related aspects was obtained through discussions with
the Adwinistrator, Executive and PDeputy Engineers and Agri.
cultural Offlicers. In addition, a few cultivators in the
Purna command area were personally interviewed to leara about
the problems they face in relation to the application of
irrigation water,

There were a number of difficulties faced by the
author in collecting the required data and information, In
some cases data were not properly collected and maintained
while in other cases avallable data were not reliable. 1In
such cases, attempt was made to obtain the requisite data
from alternative sources,

Besides these, non-availability of the concerned
person was observed to be a comwon phenomenon which resulted

in considerable wastage of time. A few officers and staff
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members were not ready to provide the necessary data/informa;
tion as they thought that these are of a confidentisl nature,
However, on the whole, the cooperation given by the concerned
authorities was satisfactory. All possible efforts were wade
to bring the data and information up=-to-date,

In addition to the data collected on Purna and Ghod
projects, information on irfigation developwent in Maharashtra,
utilisation of the irrigation potential created, reasons for
non-utllisation, etc, was obtalned consulting a variety of
published reports of the commissions and couwmittees appointed
by the Government - Maharashtra State as well as the Central
Government,

This study is divided into five chapters., The First
Chapter is an introductory chapter which gives a brief account
of the water resources, ultimate irrigation potential, deve-
lopment of irrigation, irrigation potential created and 1its
utilisation in India as well as in Maharashtra. Chapter II
examines in detail the numerous reasons for under;utilisation
of the available irrigation facility and the various measures
that are necessary to accelerate the pace of utillsation,
Chapter IIT and the Chapter IV deal with the Purna and Ghod
projects respectively in which a brief history and the salient
features of the project, planned cropping pattern and the area
actually irrigated, extent of utilisation, problews of utilisa-
tion and other aspects are presented in detail, Chapter V

gives a summary and conclusions of the study.
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CHAPTER I

IRRIGATION DEVELOPMENT AND UTILISATION

1.1 Need for Irrigation

Agriculture occupies a very dominant place in India's
econowmic development, It provides livelihood to about three;
fourth of the country's population, employs over 74 per cent
of the labour force and contributes about 42 per cent of the
national income.l The net area sown in the country increased
from 139.8 willion hectares to 140 willion hectares during the
period from 1967;68 to 1979-;80;2 the scope for bringing addi;
tional area under cultivation is thus very limited., Moreover,
additional areas could be brought under cultivation only by
encroaching upon country's valuable but already inadequate and
depleted forest resources which account for nearly 23 per cent
of the geographical area of the country, whereas the National
Forest Policy (1952) has recommended that 33,3 ver cent of the
geographical area should be under forest.3 If the require;
ments like food, fibre, etec, of an ever growing population are
to be met, there is no other alternative but to inecrease the
productivity of the existing land and irrigation is the basic
lnput to augwent agricultural production,

Further, the floodsedrought-floods syndrome still

haunts a large part of the country and brings in heavy



destruction of crops, wealth and life, The total flood damage
during 1984+ was Rs, 1651 crores as arainst Rs, 2460 crores in
1983 and this is the maxiwum during the period 1953 to 1983.h
About 326 talukas in 61 districts in the country are drought
prone areas and comprise 16 per cent thé area and 11 per cent
the population.g/’Even after Independence, India has ex«
‘perienced a number of severe droughts like the droughts of
1965-66 and 1985-86, A substantial quantity of foodgrain3
production in 439 lakh hectares cropped area was lost and about
14 crore people and about 1l crore cattlehead were in the grip
of a fierce drought raging in 260 districts of 14 union terri-
tories and states during the year 1985.86 due to the wide-
spread drought in the couhtry.6 As irrigation averts severe
famine conditions, the first place wmust unquestionably be
assigned to works of irrigation to protect the country directly
from drought,

Finally, about 70 per cent of the country's cropped
area 1s exclusively dependent on the mercy of rainfall; this
makes the Indian agriculture extremely vulnerable - a gamble
in rain., Even where annhal precipitation is high and
sufficient, residual moisture is not in a position to support
multiple cropping in winter and summer, Hence, irrigation is
the only remedy to eradicate the drought menac%;/

1,2 Water Resources of the Country

India has very coplous water resources as it is
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endowed with 1% major and W4 medium river basins. Rainfall

in the country varies from place to place and year to year,
But the average rainfall is about 120 cm, and the average
annual precipitation 400 Mham.7 Of this, nearly 17.5 per cent
(70 Mham) is lost to atmosphere, about 28,75 per cent (115
Mham) is surface run.off and the rewaining 53.75 per cent

8

(215 Mhan) soaks into the ground, The total water resources

of the country are assessed at 185 Mhaw, comprising 135 Mham,
of surface water and 50 Mham, of groundwater resources.9
However, due to the limitations of topography, physiography,
geology, dependability, etec., only a part of this can be
utilised for 1rf1gation. The aggregate utilisable water re;
sources of the Qountry have been assessed at 105 Mham, of
which 70 Mham, are surface flows and 35 Mham, as underground
water resources.10 All this water would not be available for

irrigation alone since it has to be utilised for other purposes
like domestic, industrial and hydro-electric power generation,

1.3 Review of Irrigation Development
in India

Irrigation was mactised in India as far back as
fourth millennium B.C.ll However, irriggtion system was not
developed at that time. Although a large number of dams and
canals were constructed during the Mughal periods, the sub-
stantial development of irrigation took place only with the
advent of the British rule, Frequent and severe famines gave

impetus to irrigation development. The British Governwent
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renovated, remodelled and constructed a number of large irri.
gation works. In the present century, there was some slacken-
ing in the tewpo of irrigation expansion due to the Great
Depression and the Second World War, Just before the partition
of the country, India was one of the major irrigated countries
in the world having 28,2 Mha, net irrigated area, but the
partition of undivided India between Pakistan and India
brought about uneven distribution of irrigation water, The
proportlon of the net irrigated area in India declined from

24 per cent to nearly 20 per cent while that in Pakistan in-

creased to 48 per cent.12

1.3.1 Irrigation Development
since Independence

India experienced a massive deficit in food supplies
soon after Independence. As a result of this, the country
wag compelled to import & substantial quantity of foocigrains
from abroad. The Planning Commission, therefore, assigned
supreme importance to the early developwent of irrigation
during planning era. After Independence, a number of 1rr1;
gation projects like the Bhakra-Nangal, the Damodar Valley,
Hirakud were taken up. In tﬁe first plan, there we;e in a1l
267 projects under construction of which 27 were wajor
projects. The Second Five Year Plan included 195 new
projects out of which 25 were major projects. Only 9 major

and about 86 medium projects were introduced in the Third

Plan because a great ewmphasis was placed on the completion



of the on-golng schemes, During the three annual plans and
the fourth and fifth plan period almost all the states in
the country were preoccupied with the on-golng projects.,
During the Sixth Plan, nearly 617 major and mediumw schewes
were continued as spill-over schemes from the Fifth Plan, In
addition, 381 new projects (115 major and 266 medium) were
initiated. Besides these, a number of minor irrigation
schemes have been taken up and completed, and many more are
in progress, India is recognised today, as one of the great)
dam builders of the world and ranks third in this respect as
it has already built 1575 large dams.13

Table 1,1 shows the outlays and the development of
irrigation potential during the successive plan periods,

It will be seen from Table 1,1 that the total ex-
penditure on irrigation increased substantially from Rs, 446
crores to Rs, 9318 crores during the periad from the First
Plan to the Sixth Plan., The Seventh Plan proposed an outlay
of Rs., 11556 crores for major and medium irrigation schemes
and only Rs, 2805 crores for winor irrigation. It means,
the proposed outlay on major and wmedium schewmes is higher by
38 per cent compared to that provided in the Sixth Plan while
in case of minor irrigation, it is lower by more than 20 per
cent,

During the planning period, the Cumulative Irrigation
Potential (CIP) has risen from 22.6 wmillion hectares to 67.9
willion hectares i.e. from 9.7 willion hectares to 30.5



Table 1.1 : Outlay and Development of Irrigation Potential

M e e m E S e S S o B M e W e wm e R W me S SN N S e we  E u

Pre-plan benefits
First Plan

Second Plan

Third Plan

Annual Plan (66.69)
Fourth Plan (69-74)
Fiftn Plan (74-78)
Annual Plan (78-79)
Annual Plan (79-80)
Sixth Plan (80-85)

Seventh Plan (85-90)

Outlay/Expenditure
(Rs. in erores)

Major & medium Minor ir=

irrigation rigation

380+ 66
380 142
581 328
L3l 326
1237 513
2442 631
977 237
1079 260
7516 1802
11556 2805

M6
522
909
760

1750

3073

121k

1339

9318
14361

Irrigation potential cumulative
(Million hectares)

g D D D D R N S S D G A A S D S e e T

e Mol T
9.7 12.9 22,6
12.20 14,06 26,26
14,30 14,79 29,09
16.60 17,01 33.61
18,10 19,00 37,10
20,70 23.50 L4, 20
24, 82 27.30 52,12
25,86 28,60 54,46
26,60 30,00 56,60
30.50 37,40 67.90
.80 4,00 80,80

* Tneludes Rs. 80 erores incurred during the pre.Plan period,

Source : Seventh Five Year Plan 1985-90, Planning Cowwission, Government of India,

New Delhi, p., 73,
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million hectares under major and medium schewes and from 12.9
willion hectares to 37.4 million hectares under winor scheumes.
Further, the Seventh Plan (1985-90) envisages to create an
additional irrigation potential of 12,90 million hectares
during the plan., The cumulative irrigation potential would,
thus, be of the order of 80,80 willion hectares by the end of
the Seventh Plan, Whereas the ultimate irrigation potential
of the country from all major, wedium and winor irrigation
schewes is estimated at 113.95 willion hectares comprising
58.5 miliion hectares from wajor and wmedium schemes and the
rest 55 million hectares from winor schewes, This ultimate
irrigation potential is likely to be created fully by 2010
A.D,

1.% y//Development of Irrigation
e in Maharashtra

Maharashtra is the third largest state in India in
terms of both geographical area as well as gross cropped
area but the gross irrigated area is hardly 13 per cent as
against more than 30 per cent in the country as a whole,

.There are only a few perennial rivers in Maharashtra,
The scope for extension of irrigation in the state is,
however, very limited due to the rugged topography and
scanty water resources. The State Irrigation Cowmlssion
(1962) stated that "it is absolutely neaessary to complete
the work of fully exploiting the irrigation potential of

wll

the state, by 1980. Even at present, the position of the



state in this regard is far from satisfactory, Moreover,
even if the full irrigation potential in the state 1s
harnessed, it would be possible to irrigate only 30 per cent
of the cropped area. The rest will remain subject to the
vagaries of the wonsoons.

Further, the rains are most inadequate and uncertain
and subject to frequent scarcity conditions in large areas
of the state, The Sukthankar Committee has identified 87
talukas in 12 districts, which together account for nearly
35 per cent of the total area of the state, as chronically
drought prone.ls

P

The productivity of land 1n the state 1s rather low
compared to that in the other states, It is below the
national level on account of scanty and uncertain rainfall
and limited irrigation facilities available in the state,

As there is now hardly any scope in the state for increasing

the area under cultivation, the only avenue available is to

increase the area under irrigation,

l.k%.1 Surface Water Resources in
the State

There are three main inter-state rivers in Maharashtra
viz. the Godavari, the Tapi and the Krishna. Besides these,
there are a numﬁer of rivers flowing west in Konkan such as
Tansa, Vaitarna, Savitri, etc. The annual surface flow 1s
directly dependent on the nature, duration and quantity of
rainfall received in that year. The total surface water
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resources available in different river valleys and their
utilisation were assessed first by the State Irrigation
Comwission (1962). According to the Commission's assessment,
the total water resources of the state at 79 per cent
dependability of different basins/sub-basins were 3,930.52
T,M.C. of these, nearly 1890,58 T.M.C, were utilisable,
excluding Konkan for which master plan was not completed at

16

that time, Thereafter, master plans for almost all the

river bagsins/sub-basins were prepared and therefore, the

estimates have been revised from time to time, Y
According to the latest assessment (1982), basinwise

estimates of utilisable water resources and planned water-

use of major, medium and minor (state sector) projects are

given in Table 1.2,

1.5 Ultimate Trrigation Potentizal
in the State

A systematic study of ultimate irrigation potential
i.e. total possibility of irrigation, in the state had been
undertaken by the State Irrigation Comwission, The Commi-
gsion (1962) estimated the ultimate irrigation potential
both from the surface and underground resources at 61,9%
lakh hectares of which 52,61 lakh hectares frow the surface
resources and the rest from underground resour’ces.17 The
ultimate irrigation potential of 52,61 lakh hectares from

the surface sources comprises 40,27 lakh hectares from major
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Table 1,2 : Use of Maharashtra's Water Resources (1982) b~

W e ear S N G Em S W S S G SR SN PR Wh EE ER S YR S SR 4D WGE WG W W W e W W

River Geographi«~ Permis- Water use
basin cal area sible W cecmccdcmecccmcdcccaa-
in Maha- utilise Completed Schemes
rashtra able schemes under con-
water struction
{sq.km) (T™C) ('™C) (™MC)
1. West
flowing 30,394 696 32,974 88,872
rivers (e 74) (12.77)
2, Tapi 51,254 242 58. 342 64,31
(2%,11) (26.59)
3. Narwada 1,659 11 - -
4, Krishna 70,114 59k 239,741 283,960
(4+0.36) (47,80)
5. Godavari 154,341 1,089 177.619 446,357
(16.31) (4%0.99)
Total 2,632 508,676 883,530

D M Ak s er B W SR W B S e an e Gh W me dEm me wWh AR SR AR W ke gy W AR W S e

Note : Figures in parenthes®s indicate percentage of water

use to permissible utilisable water,

Source : Dandekar Committee on Reéional Imbalance in -
Maharashtra, Bombay, 1954, p. 124,

and medium schemes and the remaining from the State Sector

and Local Sector mlnor works.

Recently, World Bank Team

(1979) while appraising the Maharashtra Composite Irrigation

Project IT (MCIP-II) assessed the ultimate irrigation

potential in the state at 89 lakh hectares including 27 lakh
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18 This estimation

hectares from underground water resources,
is tentative and 1s expected to be revised in due course with

the improvement in the water management system,

1.6/ Development of Irrigation
in Msharashtra

l1.6.1 / Pre-independence Period

Wells, surface tanks and swmall bandharas were the
main traditional sources of irrigation used in the state
since long, The first large scale irrigation work in the
state was the construction of the Krishna Canal (1870) in the
Satara distriet, When it was realised that the support of
‘storage reservoir was the necessary conditions for the
stable and permanent canal irrigation, several tanks and
reservoirs were taken up and completed in the state since
1875, The more important were the Mutha canal, the Nira
canal, the Ekruk tank, the Lekh canal and the Mahasawad,
Shetpal and Khetpal tanks, |

The first Irrigation Comwission (1901-03) had stated
that as many large storage reservoirs as possible should be
constructed for carrying the supply into these tracts in
which irrigation is moét urgently needed.%g//As a result of
the Commission's recommendations, a number of new protective
irrigafion works like Girna Canal (1910), the Godavari
Canalg (1911) and the Nira Right Bank Canal (1930) were

constructed, The Pravara and the Nira Canals were also
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remodelled, improved and extended, During the first two
decades of the present century, a large number of tanks
were excavated in Vidarbha region like the Ramtek, the
Chandapur, Khairbhanola, Chorkhamara, Bodulkasa, Kairee

and GhoraJhari and Waleshwar Tanks, There was no signi.
ficant work undertaken during the bre-independence period
in the vulnerable Marathwada region, Nearly 25 years since
1930, irrigation developuwent was quite slack and no new

mzjor works were cowmissioned in the state,

1.6,2 Post Independence Period

With the initiation of planning, irrigation develop;
ment received a considerable lmpgtus in the state's five
year plans, About 8 major and 18 medium irrigation projects
had already been completed before the First Five Year Plan,
In the First Plan, 18 major and mediuwm projects were under-
taken, The Second Plan included 18 gpill-over schemes of
the previous plans and 31 new major and medium schemes,
Besgides 45 spill;over schemes, 27 wajor and wediumw schemes
were taken up as new schemes in the Third Five Year Plan,
During the three annual plans (1966;69), 28 new projects
both were started. About.za wajor and 66 medium projects
were in progress in the Fourth Plan period. The Fifth
Plan included 58 major and wedium schemes as spill;over
and 99 as new schemes., At the beginning of the Sixth Plan,
14k major and 105 medium projects had been completed and 50
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major and 116 medium projects were under constructioﬁ.
During the Sixth Plan (19R0-85), only 6 major and 10 medium
new projects were taken up due to the large spill-over costs
of the on-going projects and 3 major and 35 medium projects
wvere completed., Further, 6 major and 50 medium schemes were

already administratively approved by the governmentz?,/
1.7 Financial Invegtment and

Progress of Creation of

Irrigation Potential

Planwise progress of creation of irrigation potential

by major, mediuw and State Sector Minor Irrigation Works
(irrigating more than 100 hectares) and expenditure incurred
thereon 1s presented in Table 1,3.

Before the plan period a cumulative irrigation
potential created ahd investwent made thereon were 2,74
lakh hectares and Rs, 16,16 crores respectively, During the
plan period from 1951 to 198%, the cumulative irrigation
potential has reached the level of 22,70 lakh hectares by
investing an amount of Rs, 2465.67 crores. Further, the
Seventh Plan (1985-96) envisages an outlay of Rs, 1320,70
crores and the creation of an additional irrigation poten:
tial of h.53l1akh hectares through major, medium and State

Sector Minor Irrigation Schewmes.

1.8 Irrigation Potential and
Its UtIisation ftiltsation

Even though the irrigation potential increased from



1%

Table 1.3 : Financlal Investment and Development of
Irrigation Potential in Maharashtra

Period Plan Potential Cumul a-
outlay during tive poe
{(Rs.in the period tential
crores) (in lakh (in lakh
_ hectares) Thectares)
1, Pre-Plan 1951 16,60 2. 74 2.74
2. First Five Year Plan
(1951 to 1956) 8,11 0,40 3.14
3., Second Five Year
Plan (1956 to 1961) 33.9% 0. 84 3.98
4, Third Five Year Plan
5. Three Annual Plans
(1966 to 1969) 59.79 1.8 7.18
6, Fourth Five Year
Plan
(1969 to 1974) 233.07 3.8% 11,02
7. Fifth Five Year Plan
(197% to 1978) . 425,51 4,68 15.70
8. Two Annual Plans _
(1978 to 1980) 307,37 1.50 17.20
9, Sixth Five Year Plan
(1980 to 1985) 13141.00 5.50 22.70
10, Seventh Flve Year
Plan :
(1985 to 1990) 1320,70 %.53 27.23*
* Targeted

Source : i) Report of the High Power Committee, Irrigation

_.2____________JL______?F________

Department, Government of Maharashtra, Boubay

1981, p. Y.

i1) Lokrajya, Governmwent of Maharashtra Publicati&n,

Bowbay, February 16, 1986, Vol.,4l, p. §
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2,74 lakh hectares in 1950-51 to 22.7 lakh hectares in 198%-85
the position of the state in respect of utilisation has been
far from satisfactory. The utilisation today is less than 50
per cent of the potential created,

Tabla 1.4 shows the irrigation potential created

through wmajor and medium irrigation projects and its utilisaa

tlon since thne formation of Maharashtra State,

1.9 Couparison with Other States

A comparlson of the utilisation in Maharashtra State
with other states clearly shows that the utilisation in
Maharashtra is the lowest in the country., The percentage of
potential utilised by major and medium irrigation projects
(1983-8%) in some of the states was reported as under :

A.P. 91 per cent,'GuJarat 63,2 per cent, Haryana 90,6 per
cent, Karnataka 98,3 per cent, Maharashtra 58,6 per cent,
Orissa 100 per cent, Punjab 98.3 per cent, Tamil Nadu 98.8

20 However, in a study by

per cent and U,P, 81.8 per cent,
Satpathy it was noted that the under-utilisation in delta
irrigation areas in Orissa (1979-80) was of the order of 10
to 25 per cent and O to 50 per cent in the wid and tailiend
reaches of canals and thls problem plagues state's irriga;
tion system and constitutes a serious lacuna in 1ts 1rriga;
tion planning.21 '
The High Power Committee (1981) in Maharashtra has

i
rightly observed that the utilisation figures in different
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Table 1.4 : Utilisation of the Created Irrigation Potential
on Major and Medium Schemes in the State

(lakh hectares)

- A S E S S o A S P W dn Ak O MR W W AR S M wk W G o S e A ar W ey W

Plan Cumula- Cumul a=- Percent

period tive tive utia utilia
potential lisation sation

1960-61 3.23 2.3 72,44

Third Five Year Plan

(1961-62 to 1965-66) 4,51 3.20 71.00

Three -Annual Plans |

(1966-67 to 196869) 5.71 3.23 56,60

Fourth Five Year Plan

(1969-70 to 1973-74) 8.37 4,11 49,50

Fifth Five Year Plan

(1974+-78) 11,25 5.73 51.00

Two Annual Plans

(1978-80) 12,31 6.50 149,50

Sixth Five Year Plan

(1980-85%) 17,00 8.32 48,94

Seventh Five Year Plan

(1985-90) (Target) "~ 20,69 10,70 51,81

Source : 1) Sixth Five Year Plan (1980.85) and Annual
Plan (1981-82), Planning Department,

Government of Maharashtra, Bowbay,
Annexure A, p. 11k,

i1) Seventh Five Year Plan 1985.90, Planning
Commission, Government of India, New Delhi,
Vol, II, Annexure 3.2, p. 88, !
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states cannot be compared as different states are following
different methodology and assumptions while assessing the
irrigation potential and its utilisation. For instance, "in
Uttar Pradesh, the utilisation of irrigation potential as
stated 1s the sum of the ever waximum actually irrigated area
over a number of years, Similarly, in Bihar also utilisation
of irrigation potential is being taken as sum of the ever
maximum actually irrigated area. In Gujarat State, it has
been reported that the figures of utilisation as reported
are the summation of the maximum area irrigated on each
scheme irrespective of the year of its cccurrence, In Tamil
Nadu, whether the land in the comwmand fully uses the irriga;
tion water or not, as long as it is registered as an ayacut
under command, a flat rate assessment is collected by the
Revenue Department, Similar is the practice in Andhra Pradesh
and Karnataka. Thus in all these states, the figures of
utilisation do not show the area actually brought under
irrigation whereas the figures of Maharashtra indicate the
areas for which water was actually used.“22
It is important to declde upon the appropriate wethod
for working out the extent of underutilisation of the irrigae
tlon potential created and to use same definitlions, concepts
and tools of wmeasurement in different states so that the

necessary corrective measures can be properly worked out,

™~
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1.10 Command Area Development
Programue

As a substantial amount of public money is being
locked up in the irrigation sector and also, most of the
irrigation projects are caught up in a vicious circle o
delayed schedules and escalating cost, the problem of
under-utilisation naturally becomes a matter of great con-
cern, Several committees and commissions have examined the
various reasons for under-utilisation and suggested a
nunber of rewedial weasures to improve the situation, Non;

utilisation or under-utilisation is caused by inadequate
planning of the project, inadequate and inefficient distribu-

tion system, inadequate drainage facility, lack of land
levelling and shaping and lack of inputs like credilt,
fertilisers, seeds, etc,

Therefore, the Irrigation Commission and also the
National Commission on Agriculture have emphasised the need
for settinge.up of special organisations in the cowmand areas
of the wajor irrigation projects so as to implement the
programwe for Integrated Cowmand Area Development,
Accordingly, this prograwmume wés launched in the beginning
of the Fifth Plan and Command Area Development Authorities
were set up for selected major and wediuwm irrigation
projects in the country,

The maln objective of the Comwand Area Developument
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programme is to bridge the gap between potential created and
utilisation thereof, and to optimise agricultural production
through better land and water management in the command area
of selected major and wedium irrigation projects, The CAD
programme generally involves the following activities :
construction and lining of field channels and water courses,
construction of field drainsg, land levelling and land shap;
ing, consolidation of holdings, adoption and enfarcement of
a sultable cropping pattern, introduction of warsbandi or
the rotational supply of water, conjunctive use of surface
and ground waters, supply of inputs like credit, seeds,
fertilisers and pesticides, education and training for
farmers,‘construction of warkets and godowns, etc,
At present, there are 102 on-going CAD projects in

17 states and the union territory with a total area of 16.%
million hectares. The outlay proposed in the Seventh Plan
for this programme is nearly Rs, 1671 crores from the public
gector and Rg, 100 crores from institutional sources,

| In Maharashtra, eight Command Area Development
Authorities are set up covering 16 major and mediuwm irriga-

tlon projects as under:

1) Command Area Development Authority for
Jayakwadl Project, Aurangabad

2) CADA for Chod & Bhima projects, Pune

3) CADA for Girna, Upper Tapi (Hatnur) Project,
Jalgaon
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L) CADA for Krishna and Warna Projects, Satara

$) CADA for Baghe.ltiadoh and Pench Projects, Nagpur

6) CADA for Kukadi, Mula Projects, Ahmednagar

7) Comwand Area and Minor Irrigation Development
Authority, Konkan

8) CADA for Purna and Upper Penganga Projects,

Nanded

The irrigation potential brought under CAD programme

has increased from 2,06 lakh hectares to 7 lakh hectares
during the period from 1975-76 to 19%4.85, It is further

proposed to bring an area of & lakh hectares under this pro-

gramme with the State Plan outlay of Rs, 297 crores during

the Seventh Plan.23
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CHAPTER II

REVIEW OF LITERATURE ON CATSES
0¥ UNDERUTILISATION OF THE
CREATED IRRIGATION POTENTIAL

In the previous chapter, we reviewed the development
of irrigation in India as well as in Maharashtra and also
the utilisation of irrigation potential created in Maha;
rashtra. In this chapter we shall first describe certain
concepts that are used in the field of irrigation like
irrigation potential, utilisation, gross irrigated area,
etc,, and then examlne various factors responsible for

under-utilisation of the available irrigation facility,

2.1 Definitions of Irrigation
Potential and Utilisation

In Indla, emphasis has been laid on fast developwent
of irrigation facilitlies since the beginning of the planning
era. To depict a correct plcture of utilisation, it is
necessary to ensure that the wethods adopted for assessing .
the irrigation potential created and its actual utilisation
are scientific, Irrigation potential has been defined by
the Planning Commission as under:

"Irrigation potential is the gross area that can be
irrigated from a project in a design year (1lst July to 30th
. June of the succeeding year) for the projected cropping

23
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pattern and assumed water allowance on its full development,
The gross irrigatgd area will be the aggregate of the areas
irrigated in different cropping seasons, the areas under two
seasonals and perennial crops being counted only once in a
year.“1
Thus, there are three important considerations which
are necessary to declare irrigation potentlal created fromw
an irrigation project such as,2 (1) avallability of water
for the area proposed to be irrigated in each season during
the irrigation year, (ii) the avallability of the conveyance
system to carry the water upto the outlet head, and (iii)

the adherence to the projected cropping pattern,

The term "irrigation potential utilised™ means the
total gross cropped area actually irrigated by a project in

any one year prior to the year under consideration,

2.2 Extent of Utilisation of
Created Potential

According to the definition given by the Planning
Commission, noted above, if the area actually irrigated
in a particular year is smaller than the area proposed to
be irrigated (i.e., potential created) then there is under-
utilisation, Though this definition is accepted widely,
it is not entirely satisfactory for assessing the problem
of utilisation of the created irrigation potential. There

are various practical considerations and due to them, the
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utilisation percentage estimated as above gives a distorted
plcture of the actual utilisation, Irrigation projects are
designed on the basis of certain dependability, the existing
cropping pattern and the water requirements of different /[
crops. As the irrigators are generally free to grow crops
according to their choice, they do not consider the suggested
crop pattern as sacrosanct., They prefer to grow that crop
which fetches higher returns and also their decision regard:
ing the cultivation of crops depends on various other factors
such as the availability of water for irrigation, finaneial
position and other resources at their command. It is, there;
fore, obvious that the area actually irrigated could be
different from the projected one since the water requirements
of different crops are different and vary from season to
season, Moreover, effective potential which is based on
actual replenishment received during a given year varies from
the planned one which is based on the designed dependability.
These are the vital factors and should, therefore, be taken
into account while considering the utilisation of irrigation
potential.

In view of the above, the Maharashtra State Irriga-
tion Commission3 had emphasised that this was a very un-
satisfactory mweasure of utilisatlion of irrigation potential
and pointed out that such a cowmparison is not valid unless
both the figures of acreages are converted to !standard crop

acres', Without such conversion, there way appear under-
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utilisation even if the entire available water is fully book;
ed, Turther, the Commission recowmends that the extent of
non-utilisation in a particular year should be correctly
assessed by considering the actual storage supply in a
given year, the quantity overflowing the plck-up or waste
welr in the monsoon and the canal capacity.h

In the same context, the High Power Committee (1981)
appointed by the Governwent of Maharashtra to study the
problems 6f under-utilisation of irrigation potential in the
state has rightly observed: "The irrigation potential avalla
able during a particular year for utilisation fluctuates
from year to year depending upon the actual storage.
Siwilarly, on a number of projects, the traditional crops
envisaged in the project report are being replaced by high
yvielding and hybrid varieties of cereal crops. High yielding
varieties need more water than the traditional varieties,
Thus, although water 1s consumed the area irrigated
apparently appears to be lower than that envisaged 1n the
project., Similarly, sowme times’in the hot weather season,
crops like summer rice, groundnut etc., not originally en;
visaged, are grown. As these crops need wore water the
area irrigated by them appears to be low.l Hence, we agree
that in order to have a meaningful comparison of utilisation,
the actual gross irrigated area should be cowmpared with the
"effective potential" worked out on the basis of actual
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storage and also taking into consideration the different
requirements of water for different ecrops, actually grown
under irrigation rather than the projected potential, The
gross areas both for potential and utilisation should be
worked out on the same basis considering the type of crops,
the water requirewments and avallability of storage during
that particular year, If the figures of potential and
utilisation as reported are not worked out on this basis,
it will give a very distorted picture of actual position."5
(@imilarly, the Fact Finding Committee on Reglonal
TImbalance in Maharashtra (1984%) appointed by the Government
of Mazharashtra suggested that "irrigation potential of a
project wust be expressed not only in terms of a gross area
with an assumed cropping pattern that can be irrigated by
the project as designed but also in terms of the quantum of
water that the project is designed to make avallable for
irrigation in different seasons."f} Lastly, the Committee
was of the opinion that it will be better to define the
irrigation potential of a project in terms of quantum of
water designed to be made available at the canal head during
different seasons viz. kharif, rabl and suwmer, and this
duly corrected for extra evaporation losses., Thls is an
essential part of the design data of an irrigation project,
It is, therefore, more appropriate to compare the irrigation
potentizl created by an irrigation project in terms of these
parameters rather than gross area with an assuwed c¢cropping

pattern that the project 1s designed to irrigate.7
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It will be clear from the foregoing discussion that
the present practice of assessing the utilisation i.e. to
express the percentage of actual irrigated area to the
potential created, is unsatisfactory since the water
requirements of the crops grown in different seasons are
different, For a meaningful and realistic cowparison of
utilisation with the potential available, the concept of
teffective potential! tnat is the actual storage of water
available in a given year and the water requirements of
different crops actually grown under irrigation rather than
the assumed cropping pattern, should be taken into considera;
tion, If this is done, the estimates regarding the utilisa;
tion of created potential will stand up on a firmer and
realistic footling, .

Now we propoée to discuss the methods that are used
in estimating the extent of utilisation of potential already
created, There are two alternative methods by which the
extent of utilisation/under-utilisation is worked out,

a) To compare the quantuw of water (in o) actually
used during different seasons in a given year with the
quantity available for irrigation in each season in that
year.

b) To express the area actually irrigated under
different crops during a given year and the area proposed
to be irrigated in the project in terws of an equivalent

'*Base/Standard crop area'., These areas can be readily reduced
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to the base crop area by comparing their water requirements
(duties)* with that of the base crop. Rabl crops are usually
taken as a 'Base/standard crop' for this conversion. In

this way the cowmparison made between these two areas which
are obtalned in terms of base crop area, would be wmeaningful
and would give the correct picture of utilisation provided
that the storage actually available for irrigation purpose in

a2 given year is not less than the projected one,

2.3 Factors Responsible for
Under-utilisation

So far as the aspect of utilisation and the reasons
for lag in the utilisation of the created irrigation poten-
tisl are considered these have been studied and analysed by
several commissions and committees from tiwe to time in the

past, the wmore important among them belng

» The term duty of a crop implies the area of a crop
which can be brought to waturity by a discharge of one cusee
of irrigation water delivered at the distributary head
during its 1life time, The 1life tiwme of a crop in which
water is required to be given to it is called tbase period?,
Duty of a erop is normally measured at the distributary
head, Crop duty differs frow one distributary to another as
the length of distributaries and the transit losses of water
are not howogeneous. Rainfall, type of soil, nature of
crops, season, condition of the distribution system and
transit losses are some of the principal factors in deter-
mining the duty of a crop. One cannot estimate the total
water requirement of the crops proposed to be irrigated if
the duty of a crop and the area under it are known, As the
seasonal water requirements of different crops are different,
the term seasonal duty of a crop is used to estimate the
seasonal average discharge required for irrigating the crop
in each of the three cropping seasons. The term seasonal
duty connotes the area of a crop that can be irrigated in a
particular cropping season by one cusec of water delivered
at the distributary head.
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1) The Bombay Irrigation Inquiry Coumittee of 1938

under the chairmanship of Shri Vishweshwarayya,
i1i) Maharashtra State Irrigation Commission, 1962,

under tne chalrmanship of Shri S, G, Barve,

iii) Evaluation of Major Irrigation Projects - Some
Case Studies - Programme Evaluation Organisation, Planning
Comnmission, 1965,

iv) A1l India Irrigation Cowmwission, 1972 i,e,
Second Irrigation Coumission appointed by the Government of
India,

v) Committee of State Irrigation Ministers (1973)
appointed by the Government of India under the chairmanship
of Shri Vasantdada Patil,

vi) The Eigh Power Committee appointed by the
Governuwent of Maharashtra {1981) under the chairwanship of

shrl §. B, Jain,.

Besides these, a large number of ewinent scholars
and researchers have studied the problem of irrigation
potential and its utilisation, A nuwsber of reasons for
lags in utilisation as identified by the above commissions

and comwittees are summarised below.

2.3.,1 Defects in the Construction of
Canal and Distribution Systew

Absence of or incomplete and defective works of the

canal, water courses and field channels 1s one of the maln
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reasons behind the under-utilisation of avallable water re=-
sources, According to the Irrigation Act, the Government is
responsible to construct the distribution system upto the
outlet which normally commands an area of L0 hectares.
Beyond this limit, it is the concerned farmer's respoisi-
bility to construct field channels upto his field, The con;
struction of field channels is not obligatory for all the
farmers in the command area of the project as irrigation is
not compulsory, There is a provision in the Act that the
governzent can undertake this work at_the instance of farmers
if they are unable to do the same, and the expenditure incurred
thereon could be recovered from them in 15 yearly instalments,
There are a number of difficulties such as financial,
engineering, technical, legal and practical which hamper the
quick development of water courses and field channels. Very
often the work of water courses and field channels is carrled
out half;hazardly and without proper technical guidance;
consequently the water does not flow smoothly in the water
courses unless the wain channel is over topped which leads
to frequent breaches and interruptions in the supply of water.
The construction of water courses, no doubt, requires funda-
mental knowledge of hydraulics and englineering; appointwent
of untrained or inexperienced staff on such a critical work
has resulted in a colossal infructuous expenditure. Hence,

the High Power Committee8 (1981) opined that the staff
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employed on the ayacut developwment works should be given
speclal training and in no case untrained persons should be
employed on this very important work, Further, the work on
lwproving the defective water courses completed so far
should be undertaken without any further delay in order to
bring the distribution system to the required standard,
Although a project is completed with entire storage
capacity, the area actually brought under irrigation remains
low compared to the proposed one because the canal and other
channels are not in a positiod to carry the designed dis-
charge or they are not constructed to the designed section.
Tor instance, the maxiwmuwm discharging capacity of some of
the waln canals in Maharashtra is only 66 per cent of the
designed discharge.9 It is, therefore, pointed out that the
Special Executive Engineer (Technical Cell) in the CADA
project should certify and hand over the water courses to the
farmers only if they are constructed to the designed rew
quirements, specifications and tested for the designed

capacity.lo

2.3.2 Inadequate Preparation of Land/
Slow Progress in the Land
Levelling and Shaping

Full use of wzter 1s not possible in the case of small

and scattered land holdings, Consolidation of land holding
is essential in order to reap the maximum benefits from the

collective use of all the inputs together with water, In
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India, the work of cohsolidation of holdings has, however,
not made mwuch progress, It was, therefore, suggested that
there should be proper coordination between the Consolidation
Department and the Irrigation Departwent and the state
government should introduce compulsory consolidation of
holdings before the commencement of irrigation.l1
Proper preparation of land for irrigation e.g, land
levelling and land shaping is a prerequlsite for irrigated
agriculture., The levelling of undulated land needs not only
machinery like bulldozers and other mechanical equipments
but also technical assistance. Moreover, 1t is the culti:
vators! responsibility to undertake all these activities of
land levelling and land shaping, TFor this, they need a
sufficient amount of capital, However, the cultivators are
not in a position to incur such a heavy investment, In this
regard, the Coumittee of Ministers'2 pointed out that the
state should provide the necessary technlical guidance and
assistance to the farmers. If they fall to do so, the state
should execute these activities on behalf of the farmers and

recover the expenditure from them in reasonsble instalments,

2.3.3 VNon-maintenance of or Ill-wain-
tained Distribution System

Non-maintenance or poor maintenance of the distribu;
tion system is one of the wost important factors that results
in under-utilisation of the exlisting capacity. There is a
provision made in the Irrigation Act that every irrigator
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should waintain the field channel, But there is a lack of
cooperation among the farmers, Moreover, there is some mis-
urderstanding among the farwmers and Irrigation Department
itself about the provisions wade in the Act and itg imple:
mentation, It is believed that only those farmwers are
responsible for waintaining the field channels through whose
fields the field channels passes, 1In fact, it 1s a joint
responsibility of all the irrigators to waintain the dis-
tribution system since all are deriving the benefits from the
same field channel,

Farmers at the upper reaches often obliterate the
water courses and do not allow water to reach the lowerw
reaches., Ploughing of field channels is a comwon practice,
Soume times, the field channels are blocked or breached by the
ups tream farmers due to family-disputes. It is no wonder
that the swall farmers think it wise to cultivate the land
without irrigation than to enter into arguments. Though
obstruction or obliteration of the water course is an offence
and the offender is subjected to fine or even imprisonment,
farwers nevér bother about this provision since no offender
is punished under this Act, even though this 1is a very
serious offence. Inadequate provisions for maintenance and
repairs i.e. only Rs., 20/- per hectare, also contribute to
ill-maintenance of the distribution system and thereby in-
adequate supply of water. Now, the revised norws are Rs,40/-

per hectare but these norms should be about Rs, 75/- per
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hectare inclusive of establishment.13 To sum up, the maintea
nance of canal and distribution system is as important as the
waintenance of a railway line., Unfortunately, this work is
callously neglected not only by the beneficiaries but also by
the department itself.

2.3.% Lack of or Inadequate Drainage
Facility and Problems of
Seepage ang water Eogging

Factors like lack of or inadequate drainage facility,

heavy percolation, seepages and leakages and thereby water
logging, salinity and alkalinity of the soil give a serious
setback to proper utilisation of the irrigation facility.
The problem of seepage and water-logglng had become more

acute in some command areas like Hirakudll"

and Purna projectls
where solls are mostly deep and ill-drained with low per;
meabilitiy. This was wainly due to the inadequate drainage
arrangements, percolation and leakages, over-irrigation and
wisuse of water, delay in disposal of accumulated surface
water and also due to the interception of natural drainage
lines by the ewbankments, canals, roads and railways. The
level of groundwater table, no doubt, invariably increased
after the introduction of canal irrigation in the comuwand
aTea., 1t was observed in some coummand areas that the sub-
s0il water level came almost to the ground level while there

was always 1 to 2 feet of water standing in sowe lands, In

the course of tiwe, lands have obviously become saline and
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‘alkaline and have ultimately becowe unfit for cultivation,
Fleld drains are not excavated Properly as per the correct
allgnment, grade and depth; there is an urgent need to prevent
further damage to lands as well as to undertake reclamatory
measures by providing the required technical guidance, It was
also found that the seepage of water from the canals in the
Lower Bhawani Project area affected the dwelling houses in
the villages close to the canals.16 It is, therefore,
necessary that the work of the drainage system must be
properly planned and impleuwenied,

As a watter of fact, transit losses are very heavy due
to the non-maintenance of field channels, careless handling
of water supply, defective construction, seepages and leak-
ages from the canal and distribution system, These losses
vere estimated at 50 per cent of the water utilisation for
irrigetion.l? Even the High Power Comiittee recently obe
served that the effective utilisation on some of the irriga-
tion projects in Maharashtra was as low as 395 to 40 per
cent.18 Lining of the distrlbution system is an effective
measure for reducing these losses to a conslderable extent,
High priority is given to canal 1lining in Maharashtra,
particularly on the World Bank aided wajor irrigation pro=-
jects., However, the quality of lining work is found to be
unsatisfactory. When S, B. Jain Committee (i.e. the High
'Power Coomittee) saw the poor quallty of lining work, 1t
expressed its opinion in the following words : "1t would be
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better that the lining is not provided at all so that it will
at least save a large quantity of scarce material like cement

and avold infructuous expenditure on the same.“19

2.3.9 Maldistribution of the Available

Water and Tail-end Problems

There is often inadequate demand for water from the

cultivators particularly in the case of new projects as well
as the farwers at lower reaches because of the maldistribu;
tion of the available supplies and the unrealiability of the
water supply. According to the present system of irrigation,
sanctions are given to the farmers on a seasonal basis and
the preliminary irrigation programme which is tentative and
subject to wodifications is prepared every year on 1lst
October by considering the actual storage available, the
anticipated overall river gains or losses and the trend of
water application in the past. But, in actual practice,
this planned schedule and the announced rotation intervals
are seldom followed. In particular the tail;enders are
reluctant to avail of the irrigation facility due to the
uncertainty in getting adequate quantity of water and at

the proper time because the cultivators at upper reaches do
not allow water to flow in sufficient quantlity by over-
irrigating their fields, wastage or wisuse and unauthorised
irrigation, The tail-end problews arise, by and large,

due to the irresponsibility or carelessness and indiscipline

of the farmers particularly in the upstream sections of the
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command area. In addition to this, political interference
and influence of rich farmers worsen the condition of the
down-stream farmers,

Although sufficient provisions have been made in
the Irrigation Act against the unauthorised irrigation, out
of *turn" irrigation as well as to safeguard the interest
of tail.end cultivators, these provisions are hardly en;
forced, The Committee of Ministers (1973), therefore,
recoumended that adoption of 'Varabandhi' system should be
made compulsory so as to achieve equitable distribution of
avallable suppllies to the cultivators.20 The High Power
Committee (1981) also strongly recowmends that "the Rota-
tional Water Supply System (BRWSS) way be followed on all

the irrigation projects without any further delay.“21

2+3.6 Availability of Alternative
Source of Irrigation

The facility of canal water, though availsble, is
not used to the fullest extent as farmers have thelr own
alternative irrigation source like wells with enough water
for irrigation. The wells located in the coumand area of
the project get sufficient quantity of water through percola=
tion from canal and field channels, Adequgte and timely
supply of water to the crops is therefore possible by lift-
ing water from wells., Although canal facility 1is avaijla
able, farmers prefer well irrigation as there is no need of

fulfilling any type of official formalities. Also, water
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can be applied on time. Well irrigation is used particularly
in case of wixed irrigadle area i.e, the area which can be
irrigated both from the canal and well., Well irrigation 1is
used in the case of that area which is not sanctioned for

growlng perennial crops.-

2.3.7 Unrealistic/Unrealised Cropping
Pattern and Water Allowances

While designing a project, a tentative cropping
pattern is worked out for the utilisation of the potential
by teking into account the existing cropping pattern, the
possibllities for future developwent, etc. But the crops
actually grown could be different from those assumed in the
project report sinée the cropping pattern depends on the
needs of the farmers and cannot be forced on them, The
traditional crops like jowar, wheat, etec, with low water
requirements as originally proposed in the project are being
replaced by high yielding and hybrid varieties. As these
crops need wore water than the traditional crops proposed in
the project, the area actually irrigated i.,e. utilisation,
falls short of the projected potential. The water require-
ments for the selected crops are given in Table 2,1, In a
nuober of projects, crops like summer paddy and groundnut
though originally not envisaged, are grown in the hot weather
in lieun of ;easonal/rabi/two-seasonal crops, For instance,
on Ghod project, hot weather seasonals like groundnut are

grown extensively instead of two seasonals though these
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Iable 2,1 : Water Requirements of Different Crops

Name of the crop ' Life Total water
period requirewments
(days) (metres) :
1. Hybrid bajri (kharif) 95 0,450
2. Jowar (rabi) 135 0.450
3. Hybrid jowar (rabi) 120 0,525
L, High yilelding wheat 120 0.52%
5. Paddy drilled (kharif) 135 0.82%5
6. Groundnut (kharif) 120 0.550
7. Groundnut (hot weather) 115 0.900
8. Long staple cotton
. {pre-seasonal) 180 1,050
9, Turmeric and ginger -
two seasonals 180 1.725
10, Other perennials
(orange and mosambi) - _ 1.950
11, Sugarcane (plant) 410 3.375
12, Sugarcane (adsali) . 540 4,275
13, Banana _ 751 4,800
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Source : Report of the Fact Finding Committee for Survey
of Scarcity Areas, Maharashtra State, Governuent

of Maharashtra, Boubay, 1973, Vol, I, Appendix
No. XIII, Pe 168.
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crops were not proposed inAthe planned cropping pattern. In
such a situation, although the entire available water is con;
sumed, the area actually irrigated under these crops appear
to be lower than that envisaged in the project.

In many states, it has been found that the crop
pattern developing under the projects widély differs from
the proposed one, Also the originally proposed duties and
irrigation water requireﬁents are unworkable in various cases.
This is due to inadequate knowledge of the local conditions
regarding rainfall, solls, crops and farmers' weferences,
The Committee of Ministers2® (1973) was, therefore, of the
opinion that the developed cropping pattern should be examine
ed in the context of the original one and a peribdic TE=

exanination of the poslition should be taken once in five

years.

2.3.8 Inadeguate Regponse for
Kherif Utilisation

The problem of non-utilisation or under-utilisation
of irrigation water is observed to be very serious in the
kharif season due to the reluctance on the part of the
faruers to practice kharif irrigation, By and large, the
cultivators are not interested in kharif irrigation as rain-
fall is adequate for the crops.traditionally grown in
different tracts. In a region like Konkan, kharif utilisa-
tion is almost nil due to the heavy and assured rainfall,
There is a general tendency to walt for the rains and demand
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water only when the rains are inadequate or delayed. Hence,
the Irrigation Authorities are not always in a position to
accede to all the demands of the cultivators made at the
eleventh hour, Sowetimes, lack of or inadequate replenish;
went in the storage at the time of sowling or thereafter also
contributes to the shortfall in utilisation in kharif season.
The kharif utilisation in the state as observed by the High
Power Coumittee (1981) was 30 per cent excluding the pre-
Plan schemes and paddy growing areas, For ensuring kharif
utilisation in the state, the Committee had made the follow-

ing recommendations:23

i) the agreement systeam currently in use in
Bhandara and Chandrapur districts for supply cf water should
be introduced in paddy growing areas of Konkan region where
rainfall is heavy and assured and hence, the kharif utilisa-
tion is alwost nil. According to this system, there is an
agreement between the governwent and the farmers and the
supply of water is guaranteed to them for a specific period
of time,

ii) block system should be introduced without any
further delay and casual sanctions should not be glven in
order to induce the farmers to apply for blocks,

2.3.9 LarggﬁQgerg&lggg&_ﬁglg;gg%

and Fear of Application o

Land Ceiling Act

The existence of large operatlional holdings and a
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fear of introduction of ceiling on land holding 1s another
- factor leading to under~utilisation of irrigation facility,
Some cultivators having large holdings do not irrigate their
entire lands also on account of thelr physical and financial
constraints., They keep some land fallow or grow the rainfed

conventional crops,

2.3.10 Inadequate and Untimely Supply
of Creait, Inputs and Infrae

structural Facilities

Lack of credit and infrastructural facllities as
well as inadequate and untimely availability of agricultural
inputs are sowe of the other factors that restrict full
utilisation of the existing potential., Inputs like HYV
geeds, fertilisers, pesticides, wachinery, ete., are equally
essential for achieving bigher productivity and ylelds,
Further, irrigated agriculture requires increased use of
these inputs to realise full benefits of irrigation.

Farmers should have sufficient finance for acquiring these
required inputs. Unfortunately, Indian farwers do not
ﬁossess enough woney nor do they get adequate credit froum
banks at the right time,

Absence of nearby organised wmarket facility and
unstable prices come in the way of utllisation of water
resource, Adequate and scientific storage facllities are
required at warket centres for storing the agricultural

produce so as to enable the farmer to walt until he will
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Tecelve a higher price for nhis produce. The development of
cooperative marketing could be one of the solutions to this
problew, The condition of transport facilities especially
road transportation in rural areas is poor while communica-
tion facility is lacking. In the absence of agro;based
industries and processing factories such as sugarcane, cotton
ginning and pressing and weaving, paper waking, dairy pro-
ducts, ete., farmers do not have any incentive for bringing

more area under irrigation,

2.3.11 Traditional Outlook of Farwers

and Lack of Adequate Agricultural
Experimental ang Demonsfrafion
Farms as_Well ag Training and
Extension Facilities

Cultivators in India are reluctant to switch over to
irrigated agriculture immediately after the development of
the irrigation facility. They hesltate to shift from the
0ld conventional pattern of crops to the new ones,though
it may be wore profitable, because of variety of factors,
There 1s a belief amongst the farmers that irrigation 1s
not necessary for their present variety of crops and also
soils are not suitable for irrigated farming, A study
undertaken by Sangle and otherszu (1979) for finding out
the factors responsible for under-utilisation of canal water
in the Purna command area indicated that 14 per cent of
farmers did not use irrigation water due to the above

- reasons, JIrrigated agriculture requires not only a
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considerable amount of investwent in preparation of land and
to purchase various inputs, but a thorough knowledge and
training in land and water management and also the seientific
practices of irrigated faruwing for the judicious use of aVail;
able water. In real practice, cultivators are not in a posi-
tion to get proper technical advice and extension services so
as to bring desired changes in the existing cropping pattern. .
Théy need to be guided and trained to switch over to irrigatedh
farming by demonstrating to them the modern techniques and the
additional benefits accruing therefrom,

Maharashtra State Irrigation Commissionas had re:
commended in the past that trial-cum-dewonstration faras
should be opened up in newly irrigated areas as soon as the
project construction starts, Accordingly, state government
established such farms on various projects at the vroject cost
but the problems for which the farms were established, un.
fortunately, remained unattended. It was, therefore, suggest-
ed by the High Power Committeea6 that the Agricultural
Department should take a review of the work carried out on
such farus and should take effective steps in order to fulfil
the objective for which such farms were set up,

2.3.12 Mﬂg%w
between the Difieren

Departuents

There is lack of a close cooperation and proper co=-

ordination among the different government departments though
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this is essential for speedy utilisation of existing irrigation
potential, In fact, this task of improving utilisation is not
the responsibility of the Irrigation Department alone but, a
Joint responsibility of all the concerned departments like
Irrigation, Agriculture, Cooveration, Soil Conservation,
Revenue, etec, The problem of coordination relates to the
timely supply of water and its equitable distribution, the
timely and adequate supply of credit and various inputs and
the imposition of irrigation dues etc., Due to lack of proper
coordination and cooperation amongst these departments the
Command Area Development Authorities have been constituted by
the Government on selected wajor irrigation projects in the
country. Then also, the required emotional integration in the
CADA is still lacking., It is, therefore, suggested that a
close cooperation and emotional integration on the part of the
different officers is a pre-condition for successful function-
ing of CAD Organisation and thereby for the speedy utilisation
of the irrigation potential already created,
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CHAPTER ITT

PURNA RIVER VALLEY PROJECT

The Aurangabad Division of the State, popularly known
ags Marathwada region, was a part of the Hyderabad State prior
to the reorganisation of states in 1956, This region has a
great potential for its agricultural developwent on account
of the fertile soils and the rich but unharnessed water rew
sources, The rliver Godavari is the major river flowing through
the region, Besides this, there are a number of important
rivers like Purna, Manjra, Dudhana, Painganga, Terna, Manyad,
Sindhphana, ete. The rainfall in this region is, by and large,
adequate and well distributed except for the drought affected
talukas of the region., Soils in the region are wostly deep

black and medium black, the cropping pattern of the region
| is dowinated by foodgrain crops; cotton is the most lwportant

cash crop in the region,

3.1 Brief History

In spite of all the above favourable factors,
Marathwada region has rewained one of the wost, both agri;
culturally and industrially, backward regions of the State
due to the lack of developuent of irrigation and power, The
lands, particularly 3n Parbhani and Nanded districts are
fertile and give fairly high yields even without irrigation

49
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but in the absence of irrigation facility, there is hardly any
scope for wultiple cropping and the cultivation of perennial
crops. The Purna Project was, therefore, taken up as a multi;
purpose river valley scheme to provide irrigation as well as
power for the development of rural areas of the region,

The Purna project has a long history., The Public
Works Departsent of the ex-Hyderabad State had conceived the
project in 1921, The progress of the scheme was, however,
held up until 1934, A scheme of partial development was pre-
pared to create an irrigation potential of 5,500 acres by
constructing a plck-up dam at Sidheshwar., But the schewe did
not make any progress upto Independence, Even after
Independence, the progress on this project was sluggish due
tc the unstable political situation in the State of Hyderabad,
When the Hyderabad State was merged into the Indian Union in
1948, a fresh detalled project report was prepared, The
report was submitted to the Central Water & Power Commisslon
for its technical sanction in 1953. The team of the Commi;
ssion inspected the project site and suggested some modifica;
tions in the schewe, This revised proposal was submitted to
the Governwent of Hyderabad in October 1956 for administrative |+«
approval., The sanction was, however, further delayed due to
the reorganisation of states in 1956, After the reorganisa~-
tion of states, the entire scheme was re-examined again by the

Government of Bowbay and administrative approval was finally

given in January 1997.
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3.2 Salient Features of the Project

The Purna project is the first single biggest wulti-
purpose project ever to be undertaken in the Marathwada
region, The project 1s located on the Purna river which
rises in the Ajanta hills of Aurangabad district and joins
the river Godavarli near Purna raillway junction. It comprises
two storage dams across the Purna river, one near Yeldari
village in Jintur taluka and another about 40 wiles downstream
near Slidheshwar in Hingoli taluka of Parbhani district, The
catchment area of the river at Yeldarl dam site 1s 2,830
sq.miles whereas at Sidheshwar dam site, it is about 3,000

sq.Wiles. The main components of the project are as under:

1) A reservoir at Yeldarl to store 33,000 w.c.ft.

of water,

2) A power house at the toe of Yeldari dam with an

installed capacity of 22,500 k.w.
3) A diversion dam at Sidheshwar with gross storage

capacity of 8,859 w.c.ft., of water.
4) A left bank canal about 4% km. long to carry a2

discharge of 2,000 cusecs at head,

The salient features of the project are as under:
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Longitude
Latitude
Catchment area

Maximum flood
discharges

Maximum height
of dam

Length of dam

Storage capacity
at F.R.L.,

Live storage

Gross command
area

Culturable
command area

Irrigation
command

Yeldari
Treservolr
76%.01 L5
19901 243
2,830 sq.wiles
3,70,000 cusecs

51.21 metres

L%31,30 metres
33’000 m.c.ft.

31,""60 M.C. ft.

Sidheshwar
Teservolr

762571 2307
19°-01 220"
3,000 sq.miles
3,81,000 cusecs

38,25 metres

6658, 32 metres
8,899 m.c.ft,

2,850 w.c.ft,

1,386,644 acres

1,69,462 acres
(68,575 Ha.,)

1,52,000 acres
(61,540 Ha.)

Rs. 1,961,265 lakhs
Re., 1,693.978 lakhs
267,287 lakhs

Cost of the project
1) Irrigation part
i1) Power part Rs.

- .. - -
---———_-----—--—-——-----—- -
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The work on the project was started in 1957-58 and was
completed in 1968, There are in all 216 villaces to receive
irrigation from six talukas of Parbhani and Nanded districts,
The irrigable command area is 61,540 hectares benefiting
15,746 cultivators,

3.3 Soll Classification and
Rainfall

The command area of this project comes under agro;
.climatic zones VII and VIII i,e. 'assured rainfall with
kharif cropping' and 'moderate to woderately high ralnfallt,
The normal rainfall in the command area is 39.3* inches
(983 mm). The rainfall is received wainly during the four
mwonths of monsoon from the south;west monsoon, The soils in
the command area vary from brown to deep black, The classia

fication hy soil type is given in Table 3,1,

3. Approved Cropping Pattern
of the Project

The original cropping pattern envisaged in the pro-
ject report gave priority to heavy perennials and other
perennials; the area proposed to be irrigated under these
crops was 25 per cent, After the avallability of detailed
soil survey a realistlic cropving pattern was designed
and the same was submitted in 1962 to the International

» Report dated 3lst March 1964 by N, D. Gulhatl,
Consultant Water Resource Developwent on Purna Project, p.l.
Mentioned in L. W.- Ambegaonkar's Ph.D, Thesis, 1979, p. 97.
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Table 3.1 : Soil Classification of the Command Aresa of
Purna Project

—--q-—-_-----q‘----

Soil type Area Percentage
- - (hectares) -
Light soils 7’097 ) 7.67
Medium soils 45,116 L8,79
Deep soils 40,262 %3,5%
Total | 92,475+ 100,00

- ek W W eE A S W W o w W - o o E o e S e W A W E W N e W W e W

* The gross area for which a soil survey was carried out
by the Soil Survey Division of the Department of Irrigation
and Power, Pupe.

Source : Report of the Soil Survey of the Areas Coumanded
by Purna Lelt Bank Canal in tne Marathwaia Areas
of Maharashtra State, 1rrigation and Power Departe
went, Government of Magharashtra, 1964, Vol.I,p.7.

Development Association (I,D.,A.) in order to obtain financial
assistance, In this cropping pattern, high priority was
accorded to two seasonals and the kharif crops. The proposed
area under cash crops, mainly sugarcane and cotton, was

nearly 55 per cent while that under other erops, wainly rabl
crops and kharif rice, was about 45 per cent. In February
1967, the Irrigation Department suggested certain changes in
the cropping pattern by taking into account different types of
soils and the recently developed high yielding varieties of
foodgrains. The revised cropping pattern of Purna project

is presented in Table 3.2,
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Table 3,2 : Approved Cropping Pattern of Purna Prcject

-------—‘--—ﬁ---ﬁ---

irfé_ i (hggigres) Percentage-
Sugarcane and banana 6,478 10.53
Other perennials . 3,036 4,93
Kharif rice 6,154 10,00
Kharif seasonals L, 453 7.24
Rabil seasonals 21,255 34,54
Hot weather seasonals 3,644 5.92
Two seasonals L, 048 6.58
L.S. cotton 11,338 18.k2
Hybrid crops in hot

wveather season 1,134 1.84
Total 61,540 100, 00

R S i A S S S S G Gt gm @ UE R SA gm G eT m e dn G AR TE WR M A B e = am

In the revised cropping pattern the area planned to
be irrigated under rabi seasonals 1s as much as 3.5 per cent
followed by L.S. cotton with 11,338 hectares (1R8.42 per cent),
About 19 per cent of the area each is proposed to be out under
perennials and kharif rice. A new hybrid crop in hot weather

season is also proposed in the cropping pattern,

3.5 Irripation Potentiel and
Utilization on Purna Project

The ultimate irrigation potential of Purna project is
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61,540 hectares which was created in 1968.69, In Table 3.3

are given stages of creation of irrigation potential on

Purna project,

Table 3,3 : Stages of Creation of Irrigation Potential on
Purna Project

Ee;r ----------------- Eoze;tiai ;r;a;ea Zh;)-
1962-63 3,239

196364 5,263

1964 .65 9,972

196566 24, 049

196667 40,436

1967468 61,540

In Purna project the water for irrigation purpose was
made available from the year 1962-63, The area actually
irrigated during the period 1962-63 to 1967-68 1s shown in
Table 3.4,

Table 3.4+ : Area Irrigated During 1962-63 to 1967-68

Year Area irrigated (ha) Planned utilisation (ha)
1962-63 61 81
1963-64 1,080 1,135
196%a565 877 1,230
1965-66 1,545 8,100
1966-67 74510 30,375

1967-68 8,332 61,540
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Table 3.4 indicates that the actual utilisation did not
keep pace with the hlanned utilisation, The farmers were
reluctant to avall of the irrigation facility even though
enough irrigation potential was created, In this regard the
Coumuittee of official and-non-official members1 (1972) apvointed
to find out the causes of under-utilisation of the irrigation
potential put forth the following wain causes responsible for
the under-utilisation of the project potential : lack of
ayacut development, lack of infrastructural facilities and
adequate credit faclilities to purchase the required inputs like
fertilisers, improved seeds and pesticides, lack of improved
implements, traditional outlook of the farwers and asbsence of
distribuation system and storage facilities,

There was a slow growth in utilisation of created
potential during the initial period. D, Lal and P, Daune?
(1971) while reappraising the Purna project observed that the
utillisation achieved seven years after coupletion, was only
15 per cent due to the overestimated water requirements of
crops, scarcity of agricultural labour, inadequate infrae.
structure, lack of exacution of necessary supporting off;farm
and cn-farm infrastructure and also less yields under 1rriga;
tion cowpared to forecast level. Siwmilarly, V., V. Borkar and
M, D. Padhye3 (1972) in their study 'Purna River Valley
Project' found that hardly 1/5th of the irrigation potential
was actually utilised by 1970471, This low degree of

utilisation was attributed "to the lack of motivation and
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knowhow among the cultivators and of the necessary physical
facilities and inputs,the absence of both, the will and the
ability. There exist even strong disincentives, This i3 bee
cause of the failure of the Government to think shead and
anticipate the problems connected with the full use of irriga-
tion facilities once they are availlable on a hitherto unknown
scale to a dry farwing area unfamiliar with the me thods and

practices of wet cultivation,”

3.6 Area Actually Irrigated

During the Period frow
_1938-59 to 1958 =94

Zhe cropping pattern in a particular region is govern-

ed by agro-climatic factors like the nature of rainfall, scil
type, tewperature, etc, For instance, ¢ool znd drv climste

as well as loam and sandy loam soils are wost favourable for
the growth of wheat crop, whereas paddy thrives in warm and
humid climate and requires clayey soils with low permeability.
But rainfall is the principal factor in determining erops
most suitable for a region, The irrigation water requirements
differ frowm crop to crop and also from season to season,
Farmers utilising the canal water are free to grow crops

according to their cholce and suitability, except the
perennials, It is, therefore, obvious that the area actuslly
irrigated could vary from the area designed to be irrigated
and the actual cropping pattern could be different from that

proposed in the project even when the entire available water

is utilised.
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The data regarding the distribution of irrigated area
under various crops during the period from 1968;69 to 1983;8h
are presented in Table 3,5,

It will seem that the area irrigated recorded some
increase during the period from 1968;69 to 1972-73 but the
figure of potential utiiised'feached only about 40 per cent,
The main reasons for the lag in utilisation were as under:
incompleted work on field channels and land shaping, late
formation of organisation for command area development, lack
of adequate agricultural demonstration farms, credit facilities
and infrastructure facilities for agricultural development.h

Utilisation showed a considerable improvement after
the formation of the CADA for this project in 1974.75, Maximuum
utilisation was observed in 1975-76. This achievement was
chiefly because of the various steps taken by the authority
such as work on field channels, land levelling and shaping,
concessional water supply facility, demonstration farms and
provision of credit and infrastructure facilities, Besides
these, the authority nearly compelled the cultivators to grow
a new variety of kharif rice, Hence, the area brought under
the cultivation of rice was large in 1975-76. Further a
considerable area was put under irrigated wheat as wheat was
taken as a second crop after kharif rice. Thereafter, utilisa-
tion fluctuated widely during the remaining period of study,

In order to study the problem of utilisation of irri.

gation potential of the Purna irrigation project, L. W,
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Table 3.5 : Area Irrigated under Various Crops During the Period from 1968469 to 1983;8h

(Area in hectares)-

.---'---—-----—-—------------------------—-------‘..i—--_--_-_-_-___-‘-----
- - - -

Crop 196869 1969-70 1970-71 1971-72 1972-73 1973-74 197475 1975-76

1, Sugarcane & banana 1,448,18 1,939.27 1,972,06 3 l62.3h 2,321,00 1,762, 00 1,719,00 2 h24;0

(12.6) (19.8) (1%.8) (12.3) {5.8) {8.7) (3.6) {4, 8) °

2. Other perenniels 184,21 164,77 - 207.69 58,71 31,00 39.00 18, 00 101,00
(1.6) (1.7) (1.6) (0.2} (0.1) (0.2) (0.1) (0.2)

3. Kharif rice 418,62 887.4% 259,52 3,069.23 6,196, 00 1,420,00 2,214%, 00 10, 083,00
(3.7) (9.0) (1.9) (12.0) (26.1) 7.0 {9.8) (20.0)

4, Kharif seasonals 384,21 293,93 21,0% 1,937,659 1 h52.00 403,00 467,00 6,012.00
(3.3) (3.0) (0.2) {7.6) {6.1) (2.0) (2. 0) (12.0)

. Rabi seasonals 7,246,96 4,621,06 6,577.33 9,078.1k4 12,339,00 9,419, 00 11,4%12,.00 19,055, 00
5+ Rabl se (63.2) (47.1) (3.6 (3513 ¥5.0) (%6.5) (%0.2) (3728)
6., Hot weather seasonals 449,80 667,21 2,191,90 b, 54%,13 5,209, 00 4,711, 00 5,607,00

(%.0) (6.8) (16.5) (17.7) (25.7) (20.7) (11.1)
7. Other two seasonals 733.20 997,16 1,#17.00 1,53%,41 013.00 891,00 551,00 2,#09.00
(621 (10.1) (10.7) {620) (3.9) (. 4) (2.4) (%.8)
8. L.S. cotteon 600,81 250,20 621 .46 2 2%3.73 h?3100 1,060,00 1,627,00 4,111,.00
(5.2) (2.5) (%.7) {s. (2.0) {5.2) {7.2) {8,2)
9, Hybrid crops in H.W, - - ; - ; 32.00 1,00 553. 00
- (0.3) $) (1.1)
T Ttotar T T 11,565.99° © 9,821.05 13,268.0L 25,628.3% 23,725.00 20,281.00 22,720,00 50,355,00
: (100, 00) (100, 00) {100, 00) (100, 00) (100, 00) (100.00) (100.00) (100.00)

Contd,..
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Crop 1976-77 1977-78 1978-79 1979-80 198182 1982-83 198384 - -
1, Perennials 3,94k 4,505 3,518 2,680 3,824 2,919 2,050
{9.12) (12.36) (12.3w) (3.16) (é 35) (16, 54) (23.55) (é.goa
2, Kharif rice 11,753 6,367 3,591 3,100 L, 021 2,440 2,062 -
- (27.19) (17:47) (13260) (9.14) (11.00) (10.56) (1%.52)
3, Kharif seasonals 1,168 905 506 936 685 313 W6 -
(2 70) (2.48) (1.77) (2.85) (1.87) (1.35) (3.14)
4, Rabi Seasonals 20,485 15,962 11,980 13,678 11,697 12,781 8,242 3,16
e (47.38) (43.80) (43.03) (41.66) (31.98) (5%.30) (58, 02) (3859)
5. Hot weather seasonals 4,945 7,892 8,100 10,387 13,716 3,174 ; 18,516
_ (11 1) (21.66) (28.%2) (31.64) (43.97) (13.73) (5%.15)
6. Other two seasonals (0h29) (114-2?) (15%8) 2., g%) ( 52{5;) ( 28&) g
.9 . . 3. 1. 1.2
) 536 Ly
) (3.77) (1.30)
7. L.S. cotton 501 359 296 - 901 864 297 )
(1.16) (0,98) (1.0+) (2.7%) (2.36) (1.28) )
8, Hybrid cropé 8 - - ; 9 ; ;
(0.02) (0,02) (0. 06)
T Trotar T w3,231 6,546 28,500 32,835 36,576 23,115 M,205 3,192
(100. 00) (100, 00) (100, 00) (100, 00) (1oo 00) (100, 00) (100. 00) (100. 00)

(Figures in parentheses indicate percentage to the total area irrigated in the particular year).

Source : 1) L.,W.Ambegaonkar, A Study of the Utilisation of Irrigation Potential of the Purna Irrigation Project - A thesis submitted to the
University of Poona for Ph.D, degree, 1979, p. 239 (unpublished),

2) Annual Administration Report of CADA, Purna, Nanded, 1983-Rf4, Annexure V, p. 30,
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Aubegaonkar’ (1979) made a detailed investigation regarding the
extent, causes and the economic consequences of the under-
utilisation. A number of reasons advanced by the cultivators
were; alternative source of irrigation, absence of outlets and
field channels, defective and i1ll-maintained distribution
system, disputes over field channels, lack of or inadequate
drainage channels, water logging, waldistribution of availsble
water and tall-end difficulties, lack of credit, inputs and
infrastructure, inadequate preparation of land, inadequate
manpover and draught power and traditional outlook of the
farmers, In the same way, a survey conducted by D, A. Solanke
and Other36 (1979) revealed that the under-utilisation of
irrigation facllity in Purna comwand area was due to the
following reasons: lack of finance, existing heliefs that .
irrigation is not necessary for the existing crops, administra;
tive problems and noneavailability of irrigation water for the
crops preferred by the farmers,

In connection with the utilisation of irrigation
potential of a project, the State Irrigation COmmission7
(1962) has recommended that the period for the full develop-
ment of irrigation !should be shortened to eight years from
the starting of construction work or five years from the
starting of irrigation'. Further, the Committee of
l“l:l.n:Lst;ers.;'8 (1973) on under-utilisation of created potential
has recommended that the state governments should aiw to
achieve full utilisation of irrigation potential wilthin three

to five years after its creation,
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In the case of Purna project, the gross utilisation of
project potential is around 40 per cent whereas the ultimate
irrigation potential was already created 19 years back (in
1968-69), It would be instructive to examine in detail the
seasonal variation in utilisation so that the specific factors

constraining irrigation utilisation could be identified.

3.7 - Utilisation Achieved in Different
Cropping Seasons

3,7.1 Kharif Seasonsls

It will be noted from the data given in Table 3.5 that
the area irrigated under kharif seasonals has remained quite
low compared to the projected area of 10,607 hectares during
the entire period except for the year 197576 when the water
was made avallable free of charge. Dewmand is lacking because
of the assured and well distributed reinfall and the fertlile
nature of the solls in the command area. The local varieties
of jowar (Pivala and Varahadl) and cotton are the major kharif
crops grown in this area. These crops need relatively less
working capital and labour as compared to the hybrid variety
of jowar and L.S. cotton, Further, they are quite sturdy and
by and large, do not require irrigation. Moreover, there is
seldow any need of applying irrigation water for kharif crops
as this area lies in the assured rainfall zone. Consequently,
there is a general tendency amongst the farmers to wait for

the rains and demand water only if there is a long brezk in
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monsoons. Cultivators are also reluctant to avail of the
irrigation facility since the Irrigation Departwent charge
for water is for the entire season even if only one watering
is taken. There is a tendency particularly on the part of
the big farmers to grow rain-fed local varieties due to the
fear of application of the Land Ceiling Act.* The land hold;
ing sizewise classification of 15,746 cultivators from 216
villages coverling an area of 2,53,01% acres under the Purna
command given in Table 3.6 shows that about 26 per cent of the
cultivators owned more than 20 acres of land,

Table 3,6 : Classification of Cultivators into Different
“Group of Land Holding

Slze of land Number of Percen=
holding (acres) cultivators tage

5 - 10 3,280 20,8
10 - 15 2,574 16.3
15 - 20 1,921 12,2
Above 20 4,189 26,6
Total 15,746 - 100,0

Source : Purna Project, Department of Agriculture, Governmwent
of Maharashtra, Pune, 1970, b. 16.

* The Maharashtra State Ceiling Act (2 October, 1975),
has fixed the ceiling limits for perennially irrigated 1and
and dry land at 7.28 hectares (18 acres) and 21,85 hectares
(54 acres) respectively.
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The area under irrigated jowar has remained quite low
during the period under study, Farmers in this area prefer
to grow the traditional varieties of jower (rather than
bybrid varieties) which grow well under rainfed conditions.
These varieties are preferred to hybrids because of the better
quality of the graln and higher yields of fodder, During the
initial years, the area under rice was also low but there;
after, though the cultivators in Marathwada region were not
familiar with the cultivation of rice, the irrigated area
under this'crop increased considerably through the efforts of
the CADA. The area under irrigated rice in 1972-73 was high,
slightly more than the Droposed area of 6,15% hectares, be;
cause the rainfall received in that year was only 50 per cent
of the normal rainfall, A considerable area was brought under
rice during the yearsll975-76 and 1976-77 mainly due to the
introduction of a new varigty of rice known as 'Jaya'. In the
initial years, *'Tuljapurit varlety of rice was popular amongst
the farmers; in 1975 the CAD Authority almost compelled the
farmers to gfow this new variety of rice and water was provided
free of charge to encourage spread of irrigation, However,
this Jaya variety of rice totally failed and many farwers ex-
perienced heavy losses. Even the CADA could not find out any
reasons for such a complete failure, Naturally, the area
irrigated under this crop declined in the subsequent years,

It was further reported by the authority that the

beginning of free trade of rice belween Maharashtra State and
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Andhra Pradesh during the Janata regime gave a setback to the
cultivation of rice in this area. Cultivators were not in a
position to extend the area under kharif rice on account of
the free movement of better quality rice at a lower price
from A.,P. to Maharashtra, There was no need of supplying
irrigation water in 1993-84 as the rainfall was very heavy.
(Rainfall data for the periad frow 196%-69 to 1983;8h are ’
given in Appendix A.)

3.,7.2 Rabi Seasonals

This command area is popularly known as the rabi tract,
The major erops grown during the rabi season are wheat, Jowar,
‘gram, etc, There is no need of applying irrigation water due
to the late monsoon and deep black soils which retain sufficient
residual moisture for the growth of rabi crops other than the
wheat crop. However, as wheat requires irrigation water, the
position of rabi utilisation is cowparatively satisfactory as
compared to that noted in the kharif season, Excepting the two
years 1975.76 and 1976-77, the area actually irrigated under

rabi crops was around 50 per cent of the projJected area of

-

21,255 hectares,
Wheat is the wost popular rabi crop in this area, It

occupled a major proportion of the irrigated area in the rabl
season., As stated earlier, the area irrigated under kharif
rice increased considerably in 1979-76 because of the introduca-

tion of 'Jaya' variety of rice and declined after 1976277
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because of the fallure of Jaya-variety. Since wheat was grown
as a second crop after kharif rice,area irrigated under wheat
shot up and got reduced with the changes in the area under
Jaya variety. Subsequently the crop rotation followed by the
farmers was to grow rabi jowar after green gram (Mung) in
kharlf season. As rabl jowar can be grown without irrigation
the area irrigated under rabi crops rewmained around 12,000
hectares.

About 16,685 hectares were put to irrigated wheat in
1975-76 and 19,236 hectares in 1976-77 due to the special
drive taken up by the Centre and the State Government to
popularise high yielding varieties of wheat, HYVs are very
thermo-sensitive and Tequire at least 5 to 6 waterings during
the 1life time, Subsequently, the cultivation of wheat has
been adversely affected by changes like the absence of low
temperatures at the flowering time and pest infestasion due
to adverse climatic conditions. In the case of HYVs of wheat,
low winter tewperatures at the time of gerwination is quite
essential. Further, the cultivatlon of wheat has been affected
by econouic factors such as low net returns because of the
increase in the prices of various inputs and the low support
price fixed by the governmwent, The area under wheat declined
to 11,441 hectares in 1978-79 and there was only a swall
increase in the subsequent years. Wheat is the wain irrigated
rabi crops and there is no alternative in this season, Further,

wheat has more or less, bacome an item of staple dlet of some
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among the mwedium and large farmers in this area. Hence, the
area under irrigated wheat has stabilised around 12,000
hectares in the Purna command area,

The conventional varieties of jowar (Talki) is another
important rabi crops grown in this command area, This crop
could be grown even without irrigation as the region receives
assured and sufficient rainfall. It is seen from Table 3.7
that the area irrigated under rabi jowar was negligible during
the period from 1971.72 to 1983-84, Even though a special
drive was launched by the government in 1974-75 to popularise
the hybrid varieties of jowar, very few cultivators switched
to these varieties. The local varieties of rabl jowar are

preferred because of the following reasons:
1) The kseping quality of hybrid jowar is poor and
it cannot be stored for a long time like loczl varleties

of jowal'.
2) It does not give the taste of the traditional

varieties,
3) The preduction of fodder is also wuch less as

compared to that of the local varieties,

3.7.3 Perennlals and Other Perennials

Sugarcane and bananas are equally popular perennial
crops grown in this comwand area. There is a persistent
demand for these crops particomlarly sugarcane as this crop

1s quite sturdy and at the sawe time, gives high returns.
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Table 3.7 : Area Irrigated under Kharif Rice, Wheat and
Rabl Jowar

(Area in hectares)

Year Kharif Wheat Rabi % of wheat ¢ to plan-
rice jowar 1n the total ned rabi
rabl area seasonals -
1971.72 3,069 7,268 975 80.10 3k.19
197273 6,196 10,920 569 88.50 51, 38
197374 1,520 7,365 422 78,20 %65
1974-75 2,214+ 10,245 595 89.77 48,20
1975-76 10,083 16,685 830 87.56 78,50
1976-77 11,753 19,236 220 9%, 00 90.50
1977-78 6,367 15,291 - 95.80 71.9%
1978-79 3,591 11,k 31 95.50 53.83
197980 3,100 11,3%% - 83.0L 53,45
1980-81 4,021 11,229 36 96. 00 52,83
198182 2,440 12,001 - 93.90 56,46
1982-83 2,062 7,336 21 89. 0L 34,51
1983-84 Nil 12,323 73 93.64 5798

-----------—------u--—---------

Source : Table compiled from the statement showing seasone
wise/cropwise area irrigated, CADA, Purna Project,

Nanded s 198 3-81"0
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Howevef, cultivators are not free to grow perennial crops
beyond the limits fixed by the authority, because the water
requirements of these crops are very high. If striet control
is not put on the area under perennial crops, the total
irrigable area wight get reduced considerably. (The water
requirements of different crops under Purna coumand area &s
reconmended by the Department of Agriculture of Msharashtra
State are given in Table 3,8),

Table 3,8 : Recommended Number of Waterings to Different
Crops under Purna Command

A Eap W EN G W dx 4F YR s Sp ER S5 WG G EE B B W e W W W W W ™ W W W -

Crops No, of
waterings -
Sugarcane (plant) 28.29
Banana 5660
_Cotton : Long staple (pre-seasonal) 6
Cotton : Long staple (June sowing) 2
Turmeric 16
Kharif paddy (drilled) 2
Kharif hybrid Jowar 1
High yielding wheat 7
Groundnut (hot weather) 12

Source : Department of Agriculture, Maharashtra State, Pune
Water Requirement of Crops in Different Agro-
Cliwatic Zones, Agricultural Bulletin No. 57%,

1975, P. 23.
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The areas under perennial crops in Purna conmand are
restricted to pre-determined limits and sanctions are given
on each distributaries on the basis of soil suitability,
These limits of sanction on each catchwent are called as
x-limits. In this cowmand area, only M1 and D, soils with

good dralnage capacity are approved for growing perennieals,

1) M, soils : Medium soils which drain directly into

some natural drainage,

2) D, soils : Deep soils within a belt of 1/2 mile

along the rivers Purna, Godavarl and Asna taken as well~
drained,

As canal irrigation 1s not dependable there is no
guarantee that adequate quantity of water would be available
at proper time, sugarcane and bananas are grown extensively
under well irrigation; In 1978, more than 70 per cent of the
total area irrigated by wells was devoted to the cultivation
of perennials.9 Table 3.9 indicates the number of waterings
applied to perennials from canal as well as wells and the
interval between two consecutive waterings in different
seasons, Farmers utilising canal irrigation reported that
they could not get the recommended number of irrigation
waterings due to mismanagement and waledistribution of the
avallable water and inability of the irrigation staff to
enforce the irrigation rules strictly. Further, 1n the case
of canal irrigation the interval between two consecutive

waterings was longer as compared to that under well irrigation.
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Application of Irrigation Water from Canal and

Wells
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21
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Sugarcane 1s mainly cultivated at the upper reaches of
the command area due to existence of cooperative sugar factory
near Baswathnagar whereas banana is grown mostly on private
wells at the lower reaches of the command in the eastern part
of the Baswathnagar taluka. Banana is a popular crop as the
returns are high and warkets are readily available at Parbhani,
Nanded, Akola, Pune, Hyderabad, etc. The cultivation of
bananas is indirectly dependent on canal irrigation since the
wells located in the couwand area receive thelr supplies
through the percolation of water from the distribution system,
There waé an increasing tendeﬁcy amongst the farmers to dig
wells so as to accrue the benefits of increased groundwater
level due to the percolation of canal water. The Subedivision
of CADA, Basmathnagar, informed that nearly 3,000 to 4,000 new
wells were excavated in the cowmand area during 1982;85 period
and therefore the total number of wells went to 12,000,

The area irrigated under orange, mosambl etc., crops
was only 208 hectares in 1970-71 as against the proposed area
of 3,036 hectares, These crops have been neglected by the
farmers; they prefer to grow sugarcane and bananas, Even
though the soils are quite suitable for the growth of fruit
trees the cultivators do not prefer fruit crops on account of
large initial investment and a long gestation period. Further,
they do not want to take a risk of growing these crops as
their failure results in very heavy losses,
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3.7.+ Hot Weather Seasonals

In hot weather season, the problem of under-utilisation
of irrigation water does not arise since there is a large
demand for hot weather crops like groundnut, On the contrary,
the quantity of water available in reservolr and the transit
and evaporation losses which are very heavy in the hot weather
season, together determine the utilisation in this season,

The crops grown in this season zre mostly cash crops like
groundnut, vegetables. A total area of 3,6U4 hectares was
planned to be irrigated in the hot weather season, whereas the
area actually irrigated was often at a higher level compared
to the proposed srea.

The hot weather irrigated area has increased from 450
hectares in 1968-69 to 18,516 hectares in 1983;8h. The
principal reason for such an increase was that summer groundnut
proved a most suitable crop from the point of view of higher
yield, high prices in the warket and an ideal crop rotation
which leaves a sufficient time for the preparation of land
for the kharif sowing, It also gives a very good quality
of green fodder at a proper time when there is a need of
fodder for the farm animals. There was no area irrigated in
hot weather seasons of 1972.73 and 1982-83 since no water
was available in the storage, while the area irrigated in
1981-82 was less on account of avallability of limited water
i.e. only 7,992 m cft (226.30 wa3) on 1.3.1982, On the



75

other hand, a total area of 18,516 hectares was brought under
irrigation in 1983.8% which was a record year in the project
history, because of the availability of abundant water in the
reservoir; the available live storage on 1.3.19%4 was 23,296
w cft (659,64 mm3) as against the total live storage of
31,456 m cft. (890,70 mm3). It was possible to bring an addi-
tional area under irrigation in the hot weather season due to
the availability of additional water for irrigation which was

left unused in the kharif as well as rabi season,

3.7.5 L.S, Cotton and Other
Two Seasonals

Cotton is one of the major cash crops of this area,
The cultivators in this area have been growing cotton since
long but the varieties grown are mostly local ones i.e.
gaoran. The area envisaged to be irrigated under L.S. colton
is 11,338 hectares while the area actually irrigated under
this crop was less than 1,000 hectares in most years. Though
the cropped area under canal irrigation appears to be quite
low, actually L,S. cotton was grown extensively under well
irrigation. As thls is an assured rainfall zone, this crop
requires only 1 or 2 waterings so as to supplement rainfall,
Even if one watering 1s taken from canal, cultivators have to
pay the water charges for the entire season., Hence, farmers
think it wise to give the required, 1 or 2 waterings from well
instead of applying water from canal, TFurther, the cultlvation
of L.S. cotton like H<l and Varlaxmi, needs costly inputs such
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as fertilisers, HYV of seeds, pesticides and insecticides;
hence the bigger farmers are in a position to grow L.S,
cotton and not the swaller ones, Most of the rich and well
to do farmwers in this cowmand area were growing L.S, cotton
as they do have alternative source of irrigation while the
farmers having no wells have to rely on canal irrigation to
grow L,S, cotton,

Among the other two seasonals, turmeric is the only
two seasonal that 1s popular in this area. Though a total area
of 4,048 hectares has been proposed to be irrigated under these
crops, the actual irrigated area has been lagging behind the
proposed one. These crops showed an increasing trend during
initial years. Maximum irrigation was achieved in 1975:76 but
thereafter, the irrigated area under these crops decreased in
the subsequent years., Cultivators do not prefer to grow other
two seasonals though they way prove profitable. The reason 1s
that perennial crops like sugarcane and bananas are more pro;

fitable than these crops.

3.7.6 Eybrid Crops in Hot
Weather Season

Though it has been planned to irrigate a total area of
1,134 nectares under hybrid crops in the hot weather season,
there was no response to these crops excepting the year
1975-76 in which a total area of 553 hectares was irrigated.
This was chiefly due to the tendency on the part of the farmers
to prefer more profitable cash crops like groundnut in this

season,
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3.8 Proportion of Area Actually
Irrigated to Proposed H
Cropping Pattern

The proportion of area actually irrigated under various
crops to the proposed area in the cropping pattern is shown in
Table 3.10,

It will be seen from Table 3,10 that the irrigated
area under perennlals was below the area proposed to be irri;
gated though there has been a large demand for these crops,
Really speaking, farmers were growing perennials extensively
on their wells as the cultivation of these crops has been
restricted to the predetermined limits i.,e, only M1 and D2
solls approved for growing perennials, Other perennials
receilved very inadequate response from the farmers. In the
case of kharif rice, only during 1975-76 = 1977=78 period the
area actually irrigated was higher than to projected one,
Thereafter, the irrigated area under rice decreased due to a
variety of reasons already discussed, Excepting the year
197576 in which facility of free water was avallable, there

‘was very little demand for kharif irrigation because of
fairly adequate and assured rainfall received in this command
area,

Area irrigated in rabl season appeared satisfactory
mainly due to the cultivation of wheat crop. On the other
hand, the area brought under other rabi crops like jowar,grau,
was small on account of assured rainfall and very fertile

soils. In the case of hot weather season, the utilisatlion
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Table 3,10 : Proportion of Area Actually Irrigated to the Proposed Cropping Pattern

(Area in hectares)

- Em e & W M S e S et S o & S S W m W w A S SR T T W T W S WS e B e T o W R ER o Er me W we W m e
-------‘-—---n- -
- e e Em e e S - ow e

Crop Proposed 1968=69 1969-70 1970.71 il -

Proposed ! 970.7 971-72 1972-73 1973-7% 197475
pattern i .-

1. Perennials 6,478 1,448.18 1,939.27 1,972, 06 3,162, 3% 2,321.00 1,762.0
(100, 00) (22.3%) (29.94) (30.44) (38.82) 1283 (27555)° RV

2. Other perennials 3,036 184,21 16%,77 . 207.69 58,71 31.00 .00 18,00
(100.00) (6.07) (5.43) (6.84) (1.93) (1,02) (1?38) (0.60)

3, Kharif rice 6,154 418,62 RA7,45 259.,52. 3,069,23 6,196,00 1,420, 00 2 91u;
(100.00) (6.80) (1L, L2) (4.22) (ﬂ9.87) (160.6R) (53.07) (56.00?0

%, Kharif seasonals 4,453 8y, 21 293,93 21.05 1,937.65 1,452,00 403, 00 467,00
(100.00) (8.63) (6.60) (0.17) (hB.Sl) ('2.61) (9.35) (10.69)

5. Rabl seasonals : 21,255 . 7,246,96 4,621, 06 6,577.33 9, 078,14 12,339.00 9,419,00 11, h12 00
(100, 00) (3%.10) (21.71) - {31.00) (42,71) (58, 05) (4h,31) (53.70)

6, H,W, seasonals 3,64k 449,80 667,21 - 2,191,990 4,544,113 ; 5,205, 00 %,711,00
(100, 00) {12.3%) {18.31) (60.1%) (124,70) (1%2.8%) (129.28)

7. Other two seasonals %, 048 733,20 997.16 1,417,00 1,534,541 91.3. 00 891,00 551,00
(100. 00) (18.11) (24.63) (35.00) (387 00) (22,5%) (22.01) (13.61)

8, L.S. cotton 11 338 . 600,81 250.20 621 146 2,243,73 %73, 00 1,060, 00 1,627, 00
(100.00) (5.30) (2.71) (5.48) (19 79) (4.17) (9 35) (1ik, 39)

9, Hybrid crops in 1,13 - - - . - - 52,00 1,00

H.W, (100 00) (%, 58) (0.09)
T Teotar T 61,540 11,465.99 9,821.05 13,268,01 25,628,3 23,725.00 20,251.00 22,720,00
- - - (100 00) : (18.63) - -(16,00) (21.56)- (4L.64)- - - {38,55)- - - (33.09) ----- (3?.09)- -
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Table 3,10 : (Continued)
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1, Perennlals

2. Other perennials

3. Kharif rice

%4, Kharif segsonals

5. Rabl seasonals

6. H,W, seasonals

7« Other two seasonals
8. L.S. cotton

9. Hybrid crops in
H.W,

2,424, 00
(37.42)

101,00
(3.33)

10,083,00
(163.8%)

6,012, 00
(135.01)

9, 055,00
a92s

'5,60?.00

(153.87)

2,1409, 00
(59.51)

11,753
(191.00)

1,168
(26.23)

20,485
{96,38)

4, 945

- (135.70)

427
(10.55)

(G2)

4,505
(47.35)

6,367
(103,46)

905
(20.32)

456
(11.26)

359
(3.17)

3,518

11,980
(56.36)

8,100
(299 28)

510
(12.60)

296
(2.61)

L.021
(45.3%)

685
(15.38)

11,697
(35.03)

15,716
(431,28)

530
{13.10)

864
" (7.62)

313
(7.03)

781
(éo 13)

3,174
{87.10)

286
(7.10)

297
(2.62)

S N Vgt N Nt St

536
(3.48)

3,160
éa.oo)

18,516
(503.12)

L5
(2.90)

---ﬂ---—---------------------_-—-b--------------—---—-—---—-----_----'-------

355, 00
él 82)

36,446
(59 22)

28,501
(h6 31)

32,835
(53.39)

36,576
(59.43)

-------—-----n-—-—-—-------—-a-n--—-—--.——------—--—---—-------------------——

(Figures in parentheses are the percentages of area irrigated in each

year to the proposed area in

the proposed

cropping pattern.)



80

was satisfactory. The irrigated area in this season showed a
continuous increase throughout the period. Thils was chiefly
due to the avallability of adequate quantity of water for
irrigation in the reservolr except for the year 1982.83, The
response received by L.S. cotton and other two seasonals was
not satlsfactory. Only 3 per cent of the proposed area was
irrigated under these crops in 1983-84%, But L.S. cotton was
grown extensively on well irrigation as it require only a
few waterings in order to supplement rainfall,

On the whole, no specific trend was observed in the
utilisation where the extent of gross utilisation varied from
16 per cent to 82 per cent, During the initial period,
utilisation was very low but it showed a gradually increasing
trend 1n the subsequent years, It was highest in 1975.76 due
to the various measures adopted by the CADA to ilwprove the
utilisation like facility of free water, introduction of newly
tJaya' variety of rice, proper maintenance of distribution
system, etc, The gross utilisation was more than 50 per cent
during the period from 1975-76 to 1983.84 excepting a few
years, The lowest utilisation at 23 per cent was experienced
in 1982-83 because of non-availability of irrigation water in
the storage in the hot weather season,

So far we have considered the gross area utilisation
that takes into account only the area under irrigation and
not the water requirements of the various c¢rops upon vwhich

water utilisation depends,
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To assess the extent of under.utilisation more accurately
the proposed area to be irrigated and the actual area irrigated
under various crops are converted into base crop area by taking
rabl seasonals as a base crov, Details regarding the conver-
sion of areas irrigated under various crops during the period
under consideration in terms of equivalent rabi seasonals are
given in Appendix D and the results obtained from it are pre-
sented in Table 3,11 and figures 1 & 2. It will be seen from
Table 3,11 that there 1is a considerable divergence between the
figures of gross area utilisation (Table 3,10) and the estima:
tion of under-utilisation worked out on the basis of conversion
of area irrigated in different seasons into equivalent area of
rabi seasonals, Figures of gross area utilisation are higher
than those derived using the base crop area. This has to be
borne in wind in waking comparisons between projects for
assessing the extent of utilisation particularly if there are
large variations in the seasonal cropping pattern between

projects,
3.9 Transit Losses on Purna Project

A broad assessment of the transit losses during the
rabi and hot weather season on this project is given in Table
3,12, It will be seen from Table 3,12 that the estimated loss
of water in transit during the rabi season was about 45 per
cent excepting the year 1978;79 in which the figure was 5k
per cent, The estimated losses dQuring the hot weather season

varied between 54% per cent and 58 per cent,
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Table 3,11 : Utillsation of the Project Potential in Purna Command

- e e e & e AR & & e W W s S ) @ S o TP T W W AN AR A S B ar SR B un W YR MEm e W am W W W g = W

(Area in hectares)

Year Kharif Rabi Hot Total
weather

Base crop area to be

irrigated as per the

S torn of the peoject 45,962,141 58,041,148 S, 18k . 7 1,58,188.63
1968.69

Base crop area irrigated 6,011,16 12,744 Lk 7,187.93 25,9%3.55
Percentage utilisation 13,08 21,96 13,27 16,40
1969-70

Bagse crop area irrigated 8,392,90 11,386.90 R,880,30 29,659,10
Percentage utilisation 18,26 19.62 16.39 18,12
197071

Base crop area irrigated 7,73%,16 1#,355.11 12,291.56 34, 384,83
Percentage utiligation 16,83 24;7# 22,68 21,74
197172

Base crop area irrigated 18,266,112 21,206.77 22,401,951 61,874,440
Percentage utilisation 39,74 36. 5k B, 3k 39,11
1972-73

Base crop area irrigated 21,492,60 19,939,87 - hl,h32;h7
Percentage utiligation 46,76 34,35 - 39.84
1973-74

Base crop area irrigated 9,194,53 16,071,00 17,236.43 42,501,96
Percentage utilisation 20,00 27.69 i.81 26;87
197479

Base crop area irrigated 10,615.18 17,966.27 16,669.42 45,250,87
Percentage utilisation 23,10 30.95 30,76 28,61
1975-76

Base crop area irrigated 36,441,31 32,082.57 25,057.73 9%,181,61
Percentage utilisation 79.29 55.28 47.35 59.5%
TToTTToTTTTTTTTETITITTEOT T Contd;..

(4%



Tatle 3.11 : (Continued)

1976=77

Base crop area irrigated
Percentage utilisation
1977=78

Base crop area irrigated
Percentage utilisation
1978.79

Base crop area irrigated
Percentage utlilisation
1979.80

Base crop area irrigated
Percentage utilisation
1980.81

Base crop area irrigated
Percentage utilisation
1981.82

Base crop area irrigated
Percentage utilisation
1982-83

Base crop area irrigated
Percentage utilisation
19838k

Base crop area irrigated

Percentage utilisation

3,+’ 9390 31

76,02

23,689.89

51.54

15’53?0h6

33.80

14,346,72

31,21

16,025,73

34,87

13,074,02

28, Ll

10,456.91

22,75

3,986.91

8,67

294577.55

50.96

26,184,695

45.11

20,127,13

34,68

21,446,40

36.95

19,402,10

32.48

21,270,52

36.65

1%,798,70

25.50

17,835,27

30.73

Hot
weather

20,887.79

38.55

27,614 ,27

50,96

25,063,95

46,27

27’h98-95

50.75

38,151.60

70,41

17’085.32

31.593

2,921,88

5439

39,298, 84

72.53

85 404,65

53.99

77,488,581

48,98

60,734.54%

38,39

63,292, 07

40, 01

73’ 579 ol"“3

’4‘6. 5'1

51,429,86

32,51

28’1770h9

17,81

61,121, 02

38,64

ty



Table 3,12 : Translt Losses During the Rabi and Hot Weather Seasons

(Quantity in Mm3)

- a YT Em S A W MR W M Ay A W ST Sy SB AR WS 4% e O SR G S W GE WS e S e G G e GN we WE A W W R W I o @ W= &

Rabl Season

Total quantity of water drawn at

canal head 248,28 310,83 259,35 263,63
Total quantity of water used at ‘

head of distributary 217,17 225,89 212,41 234,21
Total quantity of water lost in |

transit 31.11 Bl 9l 46,94 29,42
Percentage of losses 12.53 27,32 18,10 11,16
Water lost 1in the distribution

system at 25% (assumed) 54,29 5647 53.10 58455
Quantity of water avallable at

outlets 162,88 169,42 159.31 175.66
Water lost in field channels and

water courses at 16% (assumed) 26,06 27,11 25,149 28.10
Quantity of water avalilable at

field head 136,82 142,31 133,82 147.56
Percentage of transit losses 4k 90 . 54,22 L8 .40 W, 02

Hot Weather Season

Total quantity of water drawn

at canal head 260,77 285,32 2uk, 65 363.73
‘Total quantity of water used at :

head .of distributary . . . ... .217.90 . 243,90 201,46 298,38
Quantity of water lost in transit 42,87 41,42 43,19 7539
Percentage of losses 16,43 14,52 17.6% 20,71
Water lost in the distribution

system at 33,3% (assuwved) 72,96 £1,22 67.09 96,03
Quantity of water avallable at

outlets 145, 34 162,68 134,37 192,39
Water lost in field channels and’ :
water courses at 20% (assumed) 29,07 32,54 26,87 38.47
Quantity of water available at

field head 116,27 130,14 107.50 153.88
Percentage of transit losses 554 41 54,39 56.06 57,69

P EE W G Em AR e B o S e S wr W S A AR e SR AP S G SR on YR Wr S G 4 S s mE G W dr S ok S G em S am e am

Source : Water Account Register, Command Area Development Authorlty for Purna
Project, Nanded,

Y



85

Alwost similar results were obtalned by using the water
requirements of different erops given in the report of
Sukthankar Cowmittee (Vol, I, Appendix No., XITI, p. 168) to
calculate the transit losses on this project. For instance,
the losses during the hot weather are about 52 per cent, Such
heavy transit losses mean not only a loss of valuable water
resource but also percolation and seepage that accentuate

problem of water logging and thereby salinity and alkalinity.

3.10 Problem of Water Logging

The groundwater table rises in the command area of a
project due to the canal irrigation and leads to water logging.
Water logging or the water logged land weans the land where
underground water table is very near the ground level that the
soil pores are saturated, the normal circulation of air 1is re;
stricted and the level of carbon dioxide is increased. As
water logging leads to salinity and alkalinity of soll and
adversely affects the growth of a crop, it is one of the

jmportant factors for under-utilisation of irrigation water,
10

Water logged lands as classified by G. S, Pandya™  are given
below, -
Dept; ;f-w;t;r-t;bie-b;l;wfg;ouna ie;ei -7 -R;m;rﬁs- -T T
0 to 1.9 metres (0-5 feet) Fully damaged
1.5 to 3 metres (5.10 feet) Damaged

3 to 4,5 metres (10-15 feet) Protected

More than 4,5 metres (15 feet) Safe
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A total area affected by water logging and salinity

in the cowmwand of Purna project is shown as under:

(Area in hectares)

Area irria Water Salt Total Percentage to
gated logged affected the irrigated
(1981-.82) area area area

23,115 3,241, 08 272,25 35513.33 15,20

- ey Er e W W w TN o W R ap An WS O Sp S Gk S TR an WE SR GA SE W W A% A A e Ep @B

The problem of water logging 1s mainly due to the heavy
percolation, seepages and leakages from the canal and the dis:
tribution system ags well as over-application of water, More:
over, the soils in this comwand area are deep black, 1ll-
drained having low permeability,

N. D. Gulhati,ll‘COnsultant, Water Resources Develop;
ment observed that there was an alarming rise in the ground
water table in the command area after the introduction of canal
irrigation.

12 also noted similar conditions in

L., W. Ambegaonkar
his field survey in this command, He observed that in some
fields, the subesoil water level has risen to very unsafe
limits - almost below the ground level while in other cases,
1 to 2 feet of water was always standing and the fields were
fully infested with weeds, In case of some farwers, thelir

lands turned almost barren due to high salinity and alkalinity
and the salt incrustation was quite visible throughout the
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fields. Further, water level in some open wells was almost to
the ground level within some inches from the ground level.

The problem of water logging and salinity in this
command area has thus become quite serious and urgenﬁ weasures

are therefore required to solve this problem,

3.11 Suggested Measures

Thus, it may be concluded that the under;utilisation
of irrigation potential on Purna project is a matter of
serious concern, Certaln effective steps need to be taken to
avoid the under-utilisation of irrigation facility created
by large investment. The following weasures may be useful to
improve the utilisation on this project,

(1) Due to the assured rainfall and fertile soils,
kharif as well as rabi utilisation on this project is low.

If block system is introduced and more area is sanctioned for
sugarcane and banana, the position of the kharif and rabi
utilisation may iwmprove to some extent,

(11i) CADA can play a crucial role to imorove the
utilisation on this project by adopting various measures
such as land levelling and land shaping, proper maintenance
of the distribution system and field channels, extension
services, credit and infrastructural facilities, proper
irrigation wanagewent, timely supply of water, training and

guidance to the farmers etc.

(iii) As the problewm of water logging, salinity and
alkalinity is serious in the Purna command area, the CADA
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should undertake certain effective measures like proper drain-
agé system, underground drainages, digging of wells, lining
of the distributaries and field channels and their proper
maintenance, to reclaim the water logged area and to prevent
further damage to lands due to water logging,.

(iv) The Rotational Water Supply System (RWSS) should
be introduced on this project so as to avoid several mal;
practices, wasteful use of water and irregular supply of
water, to reduce the conveyance losses and to improve the
efficiency and management of water,

(v) Transit losses on this project are heavy due to the
construction defects and non-maintenance of the field channels
and water courses., Consequently, there is heavy percolation,
seepages and leakages and growth of weeds, These losses
should be minimised by adopting measures like lining of the
distribution system, proper maintenance, modern water manage;
ment practices, etc, '

It must be noted in conclusion that the utilisation of
irrigation potential during the kharif and the rabi season is
quite low on the Purna project despite the wmeasures taken by
CADA., The study of the utilisation of irrigation potentiel
on Purna project thus brings out the need of a thorough study
before taking up an irrigation project in assured rainfall
areas. The Governuent must take into account the various

factors like the pattern of rainfall,soil type, erops grown
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to assess realistically the crops likely to be grown after

the availability of irrigation facility, If the prospects of

utilisation are not bright alternative project schemes should

be explored,
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CHAPTER IV

GHOD RIVER PROJECT

4,1 Brief History

The eastern parts of Pune district and the adjoining
parts of Ahmednagar district are chronically drought affected
areas as the railnfall in this tract is scanty and unevenly
distributed, The annual precipitation varies from 450 mm to
’l600 mw, Solls in this area are suitable for cultivation but
in the absence of an assured supply of water the ylelds are
uncertain and low. Though Beale and others carried out ex-
tensive investigations on the river Ghod and its tributaries
viz, the Kukadi and the Mina, for protective irrigation works
in the first decade of the present century, the Ghod project
was taken up only after the widespread drought of 1952-53.

Initially, it was proposed to construct only a weir
on the river and two canals for diverting the monsoon and the
post-monsoon flow mainly for kharif irrigation and only to a
small extent during the rabl season, It was, however, felt
necessary to have some storage at the welr site so as to pro;
vide an assured irrigation facility to these areas. The
earlier proposal was therefore revised, Finally, it was
decided to construct a full-fledged dam to ensure the

necessary storage.

91
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4,2 Salient Features of the Project

The Ghod project was undertaken mainly to protect the
famine affected areas of Pune and Ahmednagar districts from
the frequent drought and to mitigate the distress of the people
in these areas. The project comprises a storage dam across
the river Ghod which rises near Bhimashankar in the Sahyadri
range. The river forms the district boundary of Pune and
Ahwednagar districts, flowing frowm west to east and finally
meets the river Bhima near Daund town about 12 miles below the
Ghod Dam site. The dam site is 10 wiles downstream of the
bridge at Sirur on the Pune-Nagar road and is located near the
village Vadgaon in Shrigonda taluka (Ahwednagar district) on
one side and Chinchani in Sirur taluka (Pune district) on the
other, The catchuwent area of the river at the site of the dam
is 3,627 sq.kw. and the average yield of water is 40,000
m.¢c.ft. The lake submerged an area of 2,846 hectares and 7
viilages.

There are two canals viz, Ghod Left Bank Canal and
Ghod Right Bank Canal. The Left Bank Canal is 54 wiles long
and has a discharging capaclty of 500 cusees; with irrigable
command of 17,920 hectares., The Right Bank Canal is 21 miles
long having a discharging capacity of 185 cusecs to irrigate
an area of 7,040 hectares, The total irrigable command area
of the Ghod project is 24,960 hectares (62,400 acres) belong-
ing to 6,243 cultivators in 4l villages from three talukas;
of these 14 villages are in Sirur taluka, 16 villages in
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Shrigonda taluka and 11 villages in Karjat taluka,

The actual work on dam construction commenced in 1954

and the work was completed in 196465,

of the project are given below:

Sr.No. I tem
1. Type of head work
2. Longitude
3. Latitude
L, Catchment
5 Yield of catchment
6. Maximum flood discharge
7e Maximum height of dam
8. Length of dam
9. Storage capacity
10, Live storage
11. Dead storage
12, Command area
a) Gross command area
b) Cultivable command area
¢) Irrigable command area
d) Irrigation intensity
e) Cropping intensity
13. Ultimate irrigation potential
14, Total cost of the project

The salient features

Composite dam
747301

18%:0

3,627 sq.kos,
1,134 w3
2,61,700 cusecs
28.64 metres
2,664 metres
216.31 w0
154,81 oS
61,50 wm>

53,008 hectares
41,964+ hectares
24,960 hectares
199

100%

24,960 hectares

Rs. 5.95 crores
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L,3 Soll Classification and
Raini attern

The Ghod project lies in the scarcity tract under the
agro-climatic zone III, Soils in this command vary from light
to deep black, Deep black and medium deep black solls are
found in the areas adjoining the rivers Ghod and Bhima, The
Soil Survey Officer, Department of Irrigation, Pune Division,
has carried out a'survey of a total area of 1,24,450 acres
(50,38#.6 hectares) in the cowmmand area. The distribution of

the solls in the command area is pregsented in Table 4.1,

-

Table 4.1 ¢ Distribution of the Soils in the Ghod Coumand

Area
ype Avea (ha)  Percentage
Light soils 18,664,0 37, 04
Medium soils 17,781.% 35,30
Deep black soils 13,939.2 27.66
Total 50, 38%4,6 100, 00

Source : Ghod Project, Department of Agriculture, Government
of Maharashtra, Pune, 1970, p. 6.

le Y Proposed Cropping Pattern

The cropping pattern for Ghod project has been design-
ed by taking into consideration the existing crop pattern, the

future possibilities of development as well as the scarclity
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conditions in the area, In the original project report the
c¢rop pattern proposed was as follows : Kharif 33,33 per cent,
two seasonals 33,33 per cent and rabl 33,33 per cent. No
perennlals were proposed since the canal was designed to be
operated for eight months only, In order to increase the
percentage return (from 1,21% to 2,87%), the original crop
pattern was revised at the time of subwmission of the project
to the c.w; & P.C, As perennials were included in the revised
eropping pattern, the area to be irrigated was reduced from
75,000 acres to 62,400 acres due to the heavy water require-
ments of the perennial crops. Table 4.2 shows the cropping
pattern proposed for the Ghod command area,

Pable 4.2 : Proposed Cropping Patitern in the Command of
Ghod Project

- e es am Em s W

Crops Area (ha) Percentage
Cane 1,920 7?7
Overlap cane 640 2.6
Two seasonals 5,600 22,4
Kharif 10,000 40,1
Rabi 6,800 27,2
Total 24,960 100,0

- A Em S e e s e M S A ER SE G e W SR A M W B o W W W = @m  wm = w &

ource : Revised Adwinistrative Aporoval for Ghod Project,
Ahuwednagar 1rrigation Division, Irrigation &
Power Department, Government of Maharashtra,

P. 25,
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4,5 Revised Cropping Pattern, 1979

As the response to the above cropping pattern was not
very encouraging, it was felt necessary to replace this cropp:
ing pattern taking into consideration the demand of the farwmers,
There was no demand for the traditional two seasonal crops.
Cultivators were reluctant to apply for water in the kharif
season, The demand for rabi irrigation recorded an increase
to a cerﬁain extent while there was.a very heavy demand for the
hotlweather cash crops llke groundnut because this crop is
quite paying., Accordingly, the CADA prepared a revised cropp-
ing pattern for this comwmand area and subwitted it to the
Government in 1979, The revised cropping pattern is given in

Table 4,3,

Table 4,3 : Revised Cropping Pattern for the Ghod Project

Crop Area (ha) Percentage -
Kharif 8,400 40,98
Rabl 9,000 43,90
Hot weather 1,200 5.85
Perennizls 1,900 9,27
i) Cane 1,000 4,88
11) Overlap 500 2.4
i1ii) Other perennial 400 1.95
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As the farmers were cultivating the high water consum-
ing crops like summer groundnut instead of low water consuming
crops like kharif and two seasonals, the CADA found that it was
not possible to irrigate the entire area of 24,960 hectares
with the available quantity of water, Hence, the total pro-
posed area to be irrigated has been reduced from 24,960
hectares to 20,500 hectares in the revised cropping pattern,
In this cropping pattern, the absolute area under kharif
seasonals has been reduced from 10,000 hectares to 8,400
hectares. Two seasonals are altogether dropped in the revised
cropping pattern, whereas hot weather c¢rops are newly proposed
in lieu of the two seasonals,

Table 4,4 indicates the stages in which water becawme
available for irrigation on this project.

Table 4.4 : Stages of Creating Irrigation Potential

Year Area (ha)
196465 ' 12,800
1965-66 20,800
1966=67 ‘2h,960

Though it was planned to create the irrigation poten-
tial in 1966-67, the work did not keep pace with the planned
schedule and the full potential was created only during
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1968.69, Partial irrigation on this project was started since
1959-60,

4,6 The Findings of the Study Under-
taken by Pawar and Kadam

J, R. Pawar and C, S. Kadam have studied the problem of
under-utilisation of the project potential on this project for
the period from 1965«66 to 1971-.72, The findings of the study
are presented in Table 4.5,

Table 4.9 : Irrigation Potential Created and Utilised in
the Ghod Project

{(Area 1in hectares)

T fmemorpee imemLEe Uahe
cent
1965-66 19,262.68 16,050,359 83,32
1966-67 18, 048, 64 17,523.48 97.08
1967-68 - 24,118,81 20,373.18 84,46
1968-69 29,251.91* 20,550,40 81.38
196970 25,251.91 16,9%3,5% - 67.09
1970-71 25,251,931 15,250, 02 60,39
1971-72 25,251.91 15, 306. 56 60,61

-___--__-__----q.-----—--——------

=1
» Project authority used conversion factor as 2.5 acres
hectare hence irgigation potential is 24,9€0 ha,

The percentage of utilisation of the available irriga-
tion potential was relatively higher during the initial vears,
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This was malnly due to the supply of irrigation water at cone
cessional rates to the cultivators, If we consider the year
1969;69, the year of the full developuent of potential, we
find that the proportion of utilisation decreased from 81 per
cent to 61 per cent during the period 1968;69 to 1971.72,

To understand the problen of under-utilisation of
created potential in its right perspective, it is necessary to
find out the extent of utilisation during different cropplng
seasons. The details of irrigation potential created and
utilised during different seasons for the period from 1969;70
to 1971-72 are pfesented in Table k4,6,

Table 4.6 : Details of Seasonwise Irrigation Potential
Created and Utilised

(Area in hectares)

Year Kharif . Rabl Summer
Potential : 13,273,414 9,874,114 2,104,33
Utilisation

19670 BRe RS R
7 WE MR S
E S e G

-O---—---—-*—-----—------_-----.

Figures in parentheses indicate the percentage of area
irrigated to potential created.
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It is seen from Table 4.6 that only 25 to 30 per cent
of the potential was utilised in the kharif season during the
years 1969-70 to 1971.72, The problem of under-utilisation
was, thus, quite serious, nearly 70 to 75 per cent of the
avallable potential rewained unused, In the case of rabi
season, the actual utilisation had shown a decreasing trend
from 98,71 per cent to 83 per cent during the same period,
There was, however, over-utilisation of the available potential
in the summer season. The reason was that the water left una-
used in the rabi season was wade avallable for bringing an
additional area under irrigation in the summer,

It was reported that late availébility of irrigation
water in kharif season, long interval between two waterings,
lack of adequate credit for acquiring the required inputs,
lack of infrastructure facilities and various defects in the
irrigation system were the reasons for under-utilisation of

the available irrigatioh faclility.

4,7 National Cowmission on

griculture, 1973
The National Comwission on Agriculture1 (1973) in 1ts

1]

e

tInterim Report on Modernising Irrigation System and Inte-
grated Development of Commanded Areas' made a critical appraisal
of some of the irrigation projects in different states; the
Chod in Mzharashtra was one of the projects selected for this
purpose. The area actually irrigated in 1971-72 was less

than half (49 per cent) of the planned area and the irrigation
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intensity was very low at 28 per cent. The seasonwise utilisae

tilon of water is shown in Table 4.7,

Table 4,7 : Seasonwise Utilisation of Water

Season Utilisation of Per- Designed
water (1971-72) cena seasonal
available at tage allocation
canal head(wm,cu.w.) (percentage)

Kharlif - July

to October L5 22,39 52.5

Rabi - October

to February 88 43,78 39.2

Hot weather -

March to June 68 33.83 8.3

Total 201 100,00 100,0

R ER W MR Gk o W i P AT O ER SR SR TR WA A S AR e W GD e Y WE GF W SR o e SR gm W

The probles of under-utilisation during the kharif
season was noted to be quite serious on this project, This
is because, water (replenishment) for ilrrigation in the
kharif season becomes available only in July and is late for
growing kharif crops like cotton, jowar, etc., Hence, the
Commission suggested that if some water is kept as a carry
over in the storage during summer for sowing of cotton
towards the end of April or early May and jowar and other
- Kharif crops in June, the kharif utlilisation can be sub-

stantially increased,
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4,8 Area Actually Irrigated :
1970-71 to 1983-8%

The physical area irrigated under different crops and
their proportion to the_proposed cropping pattern (i.e., plann-
ed utilisation) are presented in Tables 4.8 and L.9 respec;
tively,

4.,8,1 Kharif Seasonals

Kharif irrigation depends on a number of factors like
rainfall pattern, soil type, the nature of crops grown in the
area, demand for irrigation water and the availability of
adequate water in the reservoir, Of these the rainfall is the
principal factor which deterwmines the use of water during the
kherif season,

The Ghod command area lies in a scarcity zone where
rainfall is not only very erratic but 1s also received very
late, in August-September, The main crops grown in the kharif
season are jowar, bajara and groundnut, Table 4,8 clearly
shows large fluctuations in the irrigated area during the
kharif season., Initially the utilisation was very low but it
showed some increase after the establishment of CADA for this
project in 1974-79,

Maximum irrigation was recorded at 7,734 hectares in
1980-81 due to the early replenishment of the reservoir be;
cause of adequate rainfall in the month of June, The rainfall

received in June at Sirur and Shrigonda was 192,0 mm and



Table 4,8 : Area Actually Irrigated During the Period from 1970-71 to 19%83.8L4

'y $ »
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(Area in hectares)-

--—----ﬁ—----—--------q.--------ﬂ-----——------ﬁ-—n----------------——--
- er e s - . -

share

share

Percent
share

Perennial
irriga.
tion

Percent
share

-—-------ﬂ--——-ﬂ-—--—-—--—b---------—----O----—-----—-*----------—-——---------

Before establishment of C.A.D.A.

1970=71
1971-72
1972-73

1973-7%

After establishment of C.A.D.A.

1974-75
1975-76
1976-77
1977-78
1978 -79
1979-80
1980-81
1981-82

1982.83

2,690
3,423
3,254

1,642

19.9
26.9

22,5

15.5

3,767
4, 656
7,499
6,051
74,149
6,083
74734
6,239
4,280

28,2
26.1
29.5
26,0
29.5
29.0

33.3

96.9
48,2
67.5

63,0

1,303
1,120
1,440

R72

777
808

9.6
8.8
10,0

R.2

5.8
4,5
5.5
9.2
548
5.0

6.7

Total area-
under irri.
- gation- - -
13,540 = 109
12,734 = 100
14,466 7= 100
10,575 = 100
13,333 = 100
17,923 = 100
25,457 = 100
23,224 = 100
24,231 = 100
20,950 = 100
23,187 = 100
21,111 = 100
18,463 = 100
19,688 = 100

- G W en en SR N W e W W W e W W W
-----—-------
--—---------—-------------t—-------—----———-—-----

Source

Annual Administration Report of the CADA, 1983-84, Irrigation Department, Pune, Annexure XVIII.
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Table 4.9 : Potential and Seasonwise Utilisation of Water on Ghod Project

W E S o S o W E S A s S W o am um W
---—-------—q----—---——---u-------“----
T ER AN S e W™ S w w Em wm w e o w ow
- e w o W e

Year Kharif Percent R -

HE MDD BE MmN REY WM
Potential 10,000 6,800 - 2,560 24,960
Utilisation
1970;71 2,690 26.90 7,707 113,34 1,840 - 1,303 50.90 13,540 5y, 25
1971-72 3,423 34.23 6,104 90.35 2,047 - 1,120 43,75 12,734 51, 02
1972-73 - 3,254 32,54 9,772 143,70 - - 1,440 56,25 14,466 57.96
1973-74 1,6%2 16.42 6,657 97.90 1,404 - 872 34,06 10,575 42,37
1974-75 3,767 37.67 6,009 . 88,37 2,785 - 777 30.35 13,338 53144
1975-75 4,656 46,56 9,342 137.38 3,017 - ’ 808 31.56 17,823 71,41
1976-77 7,499 7%.99 13,372 196.65 3,177 - 1,409 59 . 0% 25,457 102,09
1977-78 6,051 60,51 12,04k 177.12 3,000 - 2,129 83.16 23,224 93,0+
1978-79 7,149 71.49 11,322 166,50 4,360 - 1,%00 5k, 69 24,231 97.0%
Potential 8,400 9,000 1,200 1,900 20,500
1979-80 6,083 72,42 9, 059 100,69 4,768 397.33 1,040 54,73 20,950 102.19
1980-81 75734 92,07 9,949 110,54 3,94k 328.67 1,560 82,10 23,187 113.11
1981-.3%2 6,239 74,27 9,923 110,75 3,332 277.67 1,617 85.10 21,111 102,98
1982.83 4,280 50.95 10,266 114,07 2,137 178,08 1,780 93,68 18,463 90, 06
1983-8% 5,519 65.69 9,125 101,39 3,398 283.17 1,659 87.31 19,682 96,01
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214,0 wm respectively. On the other hand, the irrigated area
was the lowest at 4,280 hectares during 1982-83 on account of
non-avallability of sufficient water for irrigation in the
storage due to late wonsoon. Rainfall recorded at Sirur
during the months of June and July was only 31,0 om and 20,0
mm respectively while there was no rainfall in August. (The
monvhly rainfall recorded at Sirur Rain-guage Station from
1970-71 is given in Appendix E.) Similarly, a considerable
area (7,499 ha.) was brought under irrigation during the year
1976-77 mainly due to early reinfall in June and thereby the
availability of adequate water.

The area irrigated under kharif crops remained below
%he area proposed for these crops in the cropping pattern,
Kharif utilisation does not show any trend but it fluctuated
widely from 16 per cert to 92 per cent during the period
under consideration, depending upon the availability of water
in the particular year,

The case of kharif utilisation in this area is very
peculiar. Lack of assurance for supply of irrigation water
to the kharif crops is the most important reason for non:
utilisation or under-utilisation of irrigation facility in
this region, This is, of course, due to very late (in August)
replenishment of the reservoir, The Irrigation Departwent,
Sirur, also informed the Author that the Chod project is not
reliable for knarif irrigation as the reservoir, on wany

occasions, fills up only partly or less than the sill-level
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because of the erratic nature of rainfall, Therefore, supply
of water for irrigation in this season can be given only 1if
there is adequate water in the reservoir,

Further, kharif cultivation is not very popular in this
area, whereas the rabl crops are grown extensively, As soils
are fertile, a few showers received at the fag end of monsoon
suffice for the rabl crops. Moreover, it is a common practice
in this area td take rabi crops as a second crop after harvest-
ing the sumwer groundnut, Cultivators keep their summer
groundnut fields fallow during the kharif season for growing
rabl crops. The sumazer groundnut crop has gained much popue
larily in this area. The area irrigated under this crop was
2,367 hectares in 1983-84 in the total hot weather irrigated
area of 3,398 hectares,

Varlous measures are being taken by the CADA to 1m.:
prove the kharif utilisation on this project. One of the wost
effective measures to ensure the utilisation during the kharif
season is the introduction of the block system, According to
this system, sanctlons are given to sugarcane with one or two
non-cash crops in kharif and rabi seasons. Though the block
system has been introduced to ensure the kharif utilisation,
kharif utilisation has not shown wmuch improvement during the
initial years. The cultivators prefer to keep the land fallow
in the kharif season for the cultivation of rabl crops,
though the charges for the kharif season are lncluded in the

block rates. The cultivation of kharif crops under the block
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system was wade compulsory by the State Government during a
special kharlf campalgn launched in 1974%.75, But in the case
of Ghod project, the compulsion of the kharif cultivation in
the sugarcane block is very difficult. Firstly, replenish-
wents are recelved very late due to late wongoon, and secondly,
irrigation year starts from lst July but, farmers need at

least 1 or 2 waterings in the month of June,
4,8,2 Rabl Seasonals

It will be observed frow Table 4,8 that the area
actually irrigated under rabi seasonals appeared to be quite
satisfactory throughout the period of study, This has tradi;
tionally been a rabl tract because of the nature of the rain;
fall pattern. Rabi irrigation showed some fluctuations during
the initial years. When this project was transferred to the
CADA for 1ts adwinistration the utilisation in this season
has shown a steady increase, |

Though the trend of rabi utilisation was not definite,
the irrigated area in this season was wore than the proposed
area during the period from 1974-.75 to 198384 excepting the
year 1974-75 which was the first year of the working of CADA,
Large area was brought under irrigation durling three years,
1976=77, 1977-78 and 1978.79, due to the avallability of
additional water through the Yedgaon dam., There was no demand
for irrigation on this project as the conveyance system was

not ready for the distribution of water. When the command
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area of the Yedgaon project got ready to receive irrigation
less and less quantity of water was made available from this
project and hence, the rabi irrigated area on the Ghod pro-
ject registered a fall in the subsequent years., Now the rabi
irrigated area has stabilised around 9,000 to 10,000 hectares,

Rabi irrigation seems to be satisfactory because of the
extensive cultivation of wheat in this seaéon where the pro;
portion of wheat is more than 40 per cent of the total rabl
irrigated area, Table 4,10 shows the distribution of the
irrigated area under different rabi crops since 1979-80 to
1983-84, '

Table 4.10 : Area Irrigated under Various Crops During the
) Rabl Season

(Area in hectares)

Crop 1979-80 1980-81 1981.82 1982-83 1983-8#»
Towar 889 5,827 CRNN 6,519 4,761

> 250y heoy  (35.06)  (Bh5)  (32.18)
heat 2,718 595 ks, 066 2,954 3,926

Hhes 210100 o) (ho.o8) (3877 (B3.2)
452 529 393 793 438

Crops (4.98) (5.30) (3.96) (7.73) (1+.80)

Totd 9,059 9, he " T 9,923 10,266 9,125 _

Total (260?%0) (zbg.oo) (100.00) (100.00)  (100.00)

Note : Figures in parentheses show percentage to total
irrigated area.
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Wheat 1s grown under irrigated conditions in this
command area. Though wheat cropped area is less than the rabi
Jowar cropped area, the requirements of water of wheat crop
i1s more compared to that of jowar. Two-three waterings are
quite enough for the waturity of rabl jowar, whereas wheat

requires at least 5-6 waterings during its 1life time.
4,8,3 Hot Weather Seasonals

As noted earlier, two seasonals received no response
in this cowmand area as the farmers are not acquainted with
their cultivation, Further, there is no guarantee about the
supply of water to these crops due to late monsoon in this
region,

Groundnut, hybrid jowar, Balshakhi mung, sunflower,
are some of the main crops grown during the hot weather
season, Being a cash crop,summer groundnut is the most popular
crop in this area, Table 4.1l indicates the area irrigated

under groundnut and other crops.

Table 4,11 : Area Irrigated During Hot Weather Season

(Area 1n hectares)

W ek S MR oy W A EE wr ST AP Al an g S A W o W W = o = B S W W = o -

- 1,851 2,017 1,136 367
Shoumd= 2 é%?fs) (6053 lesn  (L526)  (hi.oo)
1,61 2,093 2,290 1,001 555
2§2§§ (33.37) (53.07) (%3.17) (ﬁ6.8h) (19.00)
Total  L,768 3, W B,307 2,137 2,922
?Otal (1{03?%0) (17’6%.00)- (160 00) (100.00) (100. on) -

Note : Figures in parentheses indicate percentage to total
irrigated areas.
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Hot weather irrigated area showed a constant increase
during the period 1970-71 to 1979.80 excepting two years,
Thereafter, it decreased in the subsequent three years and
agaln increased in the last year., There was no irrigation
during 1972-73 - a drought year when the reservoir was almost
dry by April., During 1982-83, the lowest area (2,137 hectares)
was irrigated since the forwation of CADA, on account of limit;
ed storage, The live storage available on 1,3.1983 was 2,807
m,c,ft, as against the 1ive‘storage of'3,932 m.c,ft, during
the previous year. There was also a provision made for water
supply to Shrigonda town. As the quantity of water available
in the storage on 1.3.198% was 4,791 w.c.ft.,, the area irri-
gated was considerable, about 3,398 hectares in the summer
season of 1983-8%,

On Ghod project, only 1,200 hectares could be irrigated
with the available water, But the area actually irrigated
during the hot season was wuch larger i.e, 3 to & tiwmes more
than the projected area excepting the year 19R2-83, This was
possible because a substantial quantity of additional water
was received from the year 1976-77 through the Yedgaon re-
servoir on Kukadi river, Since 1984-85, the water for irriga-
tion from Yedgaon was no more available as the works on canal
and distribution were completed,

There is no problew of under-utilisation during the

hot weather season. The storage limitations, heavy evaporation
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and transit losses, ete. are the principal factors which deter;

oine the utilisation in this season,

4,8, Perennials and Other Perennials

A slightly wore than one-tenth of the total area was
sanctioned under perennials in the initial cropping pattern.
The proportion of these crops was kept minimum as the Ghod
project was constructed mainly to eliwinate the frequent
scarcity conditions in this area, In the revised cropping
pattern (1979) the area proposed to be irrigated under pere-
nnials has been reduced from 2,560 hectares to 1,500 hectares.
Other perennials have also been proposed in the new cropping
pattern which account for a total area of 400 hectares.

There was no specific trend regarding the area 1rrigat;
ed under perennials but the utilisation showed an upward trend
in the latter period excepting the year 1983-84 when wore than
85 per cent of the ﬁroposed area is irrigated under these
crops. 1t is observed that the cultivators normally take 1;2
years to prepare their lands for the cultivation of sugarcane
after the creation of the blocks, That is why the irrigated
area under sugarcane appeared to be low during the years
197475 and 1975-76. Thereafter, it showed a considerable
increase but decreased in the 5th/6th year i.e. towards the
end of the contract period, After the re-creation of new
blocks sometimes in 1980 there was a gradual lncrease in the

sugarcane area, This area is likely to increase still further,
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The block system was introduced on thig rroject to en-
sure kharif utilisation, Under this system, water 1is supplied
throughout a block for a period of 6 years, Kharif and rabi
crops are sanctioned with sugarcane crop but the provision is
that the area under sugarcane should not be more than one.
fourth of the total block area. For instance, under cane
blocks 1/ area will be under sugarcane and 3/% under seasonal
crops, During the hot weather season only sugarcane is allowed.
This systew proved to be beneficial as it gives an agsurance of
water for a period of 6 years, Government also benefited from
this system by‘getting permanent customers, |

Other perennials (fruit trees) are grown in a very
limited area., Soil in this cowmand area is generally suitable
for these crops as 39 per cént soils are wedium black and well-
drained. Since there 1s no assurance for year round supply of
water due to the erratic rainfall, there is a risk of drying
up of fruit trees if no irrigation is available for two;three
months, Such a failure of fruit plantation costs heavy losses
in terms of money and labour, Hences, the farumers are not in
a position to take risk and the area under other perennials is
very limited,

The above data on the area irrigated under different
crops revealed that the cropping pattern particularly revised,
was by and large, fully realised., Rabl and hot-weather
utilisation was quite satisfactory . moTe than the projected

area was actually under irrigation. The target of perennials
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is also achieved, But the kharif utilisation is lagging behind
the planned area, This data also demonstrated that there was =
definite shift 1in the cropping pattern from subsistence rainfed
farming to irrigated commercial farming, Kharif and rabl food-
grains were the waln crops grown in the area before the Ghod
irrigation projéct. Besides these crops, at present, cash
crops like sugarcane and summer groundnut are grown extensively
in this area. This change'was, undoubtedly, brought about due
to the availability of irrigation facility in this region
through the Ghod project.

4,9 Utilisation of the Project
Potential in Terms of Base

Crop Area
While finding out the extent of utillisation on this

project, the physical area irrigated during the various years
are converted into the base crop area (i.e. rabi seasonals) by
giving the same treatment as has been followed in the case of
Purna project., This data were then coupared with the projected
area to be irrigated in the eropping pattern obtained in terus
of rabi seasonals. The details regarding the conversion of
sreas into the equivalent area under rabi crops are presented

in Appendix I, Table 4,12 and Figures 3 and 4 give the de-
talls about the percentage utilisation of the irrigation

potential of this project.
If we consider the overall utilisation on this project

we find from Table %.12 that the utilisation was very low
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Table 4,12 ¢

Utilisation of the Project Potentisal

(Area in hectares)

- E W S AR M W S A e e En B g S BN EE e SN G o A SR B ab S AR G W SR G ge EF SN BN S SR W s W e W

Base crop area to be
irrigated as per pro-
posed cropping pattern

1970-71

Base crop area lirrigated
Percentage utilisation
1971-72

Base crop area irrigated
Percentage utilisation
1972-73

Base crop area irrigated
Percentage utilisation
1973-74

Base crop area irrigated
Percentage utilisation
197475

Base crop area irrigated
Percentage utilisation
1975.76

Base crop area irrigated
Percentage utilisation
1976-27

Base crop area irrigaved

Percentage utilisation

—-----—------ﬂ———--‘———--_-—--——--—----—----

5,67k k1

23.60

5,606,28

23.32

6,455.51

26,85

3,693.65

15,36

4,802,.86

19.97

5,479.,16

22.79

9,147,72

38, 0%

22,878,92

11, 616,46

50,77

9,504.39

L1, 5%

14,092,51

61..60

9,273.31

40,53

8, 340,27

36.45

11,766,728

51,43

17,599.50

76.92

10,756.30

9,329.38

9, 005,24

6,050,k42

6,612.71

9,114, 09

9;731.63

12,592,89

57’679060

26,630.25

46,17

2%,115,91

41,.R1

26,5984k

46,11

19,579.67

33.9%

22,257.,22

38,59

26,977.07

46,77

39, 34+0.11

68,20

Contd...

HUT



Tahle 4,12 : (Continued)
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Base crop area irrigated
Percentage utilisation
1978-79

Base crop ares irrigated
Percentage utilisation

Base crop area to be
irrigated as per the
revised cropping
pattern (1979)

1979-80

Base crop area irrigated
Percentage utilisation
198081

Base crop area i;rigated
Percentage uéilisation
1981.82

Base crop area irrigated
Percentage utilisation
19R2-83

Base crop area irrigated
Percentage utilisation
1983-8Y

Base crop area irrigated

Percentage utilisation

- e s W= m @ W -
------n._-b—--l---.---a——-—-ﬁ----—--—--—

10’ 3570 91

43,08

8’891. 07

37.00

11,212,05

7’111053

63,42

947,96

87,00

8,945,08

79.78

8,148,811

77.68

8’569007

76.43

18’“31075

80.56

15,522,49

67.35

14,700,677

12,179.37

82.8%

14+,629,55

99.52

lh’77h05?

100,50

15,606,63

106,16

14, 075.58

95.75

15,246, 34

15,039,.79

10,503,57

14,384, 07

136,74

14,838.29

1,27

13,792.39

131,31

11’967038

113.9%

14,069,66

133.95

44, 036,00

76,34

39,453.31

68,40

36,416,29

33,674.97

92,47

39,222,80

107.71

37’51200|'

103,01

35,722,82

9%.09

36,714,311

100,82

ST1
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particularly before the setting up the CADA 4n 19?h;?5 though
full potential was created in 1968«69., The potential utilised

in 1973-74 was only 34 per cent. A number of factors that
attributed to low utilisation 1-_fere_;2

i) As irrigation was started for the first time in
this area; farwers were not familiar with the irrigated farm;
ing. |

ii) There was a tendency on the part of the farmers
not to shift to the irrigated agriculture due to their tradi-
tional outlook,

111) Lack of adequate capital and credit which is
necessary for irrigated farwing,

iv) Lack of or inadequate work of land preparation
for irrigation like land levelling, land shaping, etec,

v) Non-maintenance of water courses and field
channels, and

vi) Low and un-assured prices for the agricultursl

produce,

The Coumittee of Ministerss (1973) on Under-utilisation
of Created Irrigation Potential pointed out that the culti-
vators! non-use of water in kharif season was the principal
reason for the lag in utilisation on this project. Further,
only about two-third cémmand area of the project was covered
under the wéter courses, Therefore the introduction of a

short duration kharif crop, planned propapanda and demonstration
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in this respect were some of the measures suggested to improve
the utilisation, particularly during the kharif season on this
project,

A bench mark survey entitled "An Investigation into
the Socio=Economic Conditions in Chod Command Areaﬁh (1980)
was undertaken by R, G, Patil and others for the period
1973-7% - 197576 to furnish a sound informative foundation of
carefully ascertained facts which would serve as a basis for
further decision and actlon., The survey revealed that there
were a number of reasons for under-utilisation and improper
utilisation of water in this project. The principal reasons
were as under: defective distribution system and the necessity
of lining of canal and distributaries to minimise losses and
loproving irrigation efficiency, need of educating the farmers
on economic use of canal water, improper land levelling, farm
development and drainage programwmes for reclaiming water
logged area, lack of infrastructure, adequate marketing
facilities and lack of agro-industries, Further, late sanction
for water use for crops which affeets the tiwmely sowing and
proper decision waking by the farmers was also wmentioned as one
of the main factors for under-utilisation. As the problem of
non-utilisation/under-utilisation of irrigation water during
kharif season was more serious, the sample farmers were also
asked as to why they could not avail the irrigation facility
in kharif season., The details of the reasons reported by them

are presented in Table 4,13,
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Table 4,13 : Reasons for Non=utilisation of W
3 Khots? Searon 0 ater During

Eefsgn ---------------- N;.;fff;r;e;st
Lack of capital 25 (11.74%)
Adequate rains 40 (18,78)
Using well water 23 (10.80)
Kept fallow 53 (24,88)
Land situated at the tail-end 35 (16.43)
Defective distributaries 15 (7.04%)
Irregular water supply 32 (15.02)
Noneco-operation of the officials 37 (17.37)
Total 213 (100,00)

Figures in the parentheses are percentages to total,

ource : Op.cit., R, G. Patil and others, p. 146,

All the sample farmers were of the opinion that the CADA has
helped in bringing about the overall development of the
command area, This authority has introduced non-traditional
crops and has also been helping in the spread of knowledge
about luwproved agricultural practices,

Table %.12 indicates a steady inerease in utilisation
after the project was transferred to CADA in 197475 for its

management, The utilisation increased from about 39 per cent
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in 1974.75 to 108 per cent in 1980-81 excepting the year
1979-80 in which the utilisation was &8 per cent, Again, the
utilisation decreased in the following two years but increased
1n the last year of study i.e, 1983-8% when the utilisation
was 101 per cent., In this vay the utilisation on this project
is quite satisfactory due to the various reasons mentioned

5

below:

i) Establishment of Command Area Development Authority
was the principal factor that led to steady increase in the
utilisation on this project. CADA took various effective steps
like (a) ayacut development, waintenance of the field channels,
free/concessional water facility, ete. (b) Land development
works like land levelling, land shaping, drainage, etec.

1i) CADA formed three irrigation groups cowprising

Extension Officer, Agricultural Officer and Deputy Director
and 30=35 Agricultural Assistants and Supervisors. These
groups made a tour through the villages in the command area
and gave valuable information and guidance to the cultivators
on different aspects of the irrigation system and tried to
solve the problems related with irrigated agriculture.

11i) The trial.cum-demonstration farm at Kasthi also
demonstrated to the farmers the modern methods of cultiva;
tion, use of the lmproved seeds, fertilisers and pesticides,
Training and short-duration courses and discussions on
irrigation wanagement and economic use of water were

organised at the Kasthi farm,
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1v) Introduction of the block system guaranteed the
supply of water for a period of six years and ensured utilisa;
tion during the kharif season,

v) Availsbility of an additional irrigation water
through the Yedgaon dam enabled the CADA to bring more and
more area under irrigation particularly during the hot
weather season,

vi) Furthermore, CADA has adopted a flexible policy
regarding the cropping pattern. 4 more sultable ¢ropping
pattern has been suggested in.19?9 in which summer groundnut
has been proposed in the place of two seasonals,

vii) CADA has played an important role in solving the
problem of credit with the help of the co-operative credit
sector,

viii) Some special programmes were launched particularly
for the weaker sections of the farm community according to
which granté were provided in terms of supply of seeds, ferti-
lisers, pesticides, etc, in kind,

ix) The Administrator, Executive Engineer, Officers
and other sﬁaff membefs accepted the challenge and made -
rigorous efforts to improve the utlilisation on this project.
Cultivators also gave quite encouraging response as this is
a scarcity area. As a result of éll the above, the utilisa;
tion on the Ghod project has lncreased substantially,

The CADA thus played a very pivotal role in helping
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to achieve the basic objective of bridging the gap between the
creation and utilisation of the irrigation potential in the
Ghod command area, At present, all the available water is
fully consumed and the utilisation has stabilised around 100
per cent, Hence, the project was delinked from the super;
vision of the CADA since 1985;86 which is the best indicator
about the performance of this authority,

4,10 Efficiency Achieved in Water

Utilisation

Table 4,14 indicates the area to be irrigated per Ma3

of water during different seasons in the project report,

Table W.1% : Planned Utilisation of Water

Season Area to be irrigated
(ha) per Mm3

- AR AR M M @m W S S S W ap SR W M B SN MR W o SR W W an M e W e s e W

Kharif 128,26
Rabi 146 42
Hot weather 49,86

Source : A Succegs Story of Ghod Project, Command Area
Development Authority for Ghod and Ehima.

The area actually irrigated and the water utilised
during the period from 197677 to 1983.84 i3 given in Tables
4,15 and 4,16 while the average utilisation over this period
is presented in Table 4.17.
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197677
1977-78
1978-79
1979-80
1980-81
1981-82

1982-83

Water

127.80

103.18

Seasonwlse Area Irrigated and Water Utllised

. A ey e S A i G S e S

Water
utili-
ged

(Mm3)

e orn e o ey W S e e o S g GV W W A

Water Area Area -
utili- irriga- 1irriga-
sed ted ted per
(Mm3) (ha) Mm3(ha)

56,76 5,129 90,36
91.99 5,760 62,61
90,07 5,808 64,48
80,51 5,50 68.36

Source : 1) Success Story of Ghod Project, 1981, CADA, Pune, Annexure C,

1682-83 and 1953-55, Pune, Annexure V,

2) Annual Administration Reports of CADA for Ghod and Bhima, 19%1-92,

221



Table 4,16 : Actual Utilisation as Percentage of Planned Water Utilisation During
Different Seasons

- @ M e W e W S e W Sm o N o A S M W W o e W W T W O S @ E e e B o S W o e e W Y ey S A W

Kharif Rabi Hot weather -
YEaAl' = cccccececccccccccccccmes | ccccmcc e e md e m s e G e s e e e -
Actual utia Percent Actual uti- Percent- Actual uti- Percent
lisation per utilisa- 1lisation per  utilisa= 1lisation per utilisa-
Mm3 tion Mln3 tion Mm3 tion
Pl anned
utilisa=-
tion per
Mm 128.26 146,42 49,86
1976-77 134,62 . 105,06 127.44 87.04 70,00 140,39
1977-78 110,35 86, 0% 166.41 113,65 90,36 181,23
1978-79 115.%5 90, 0L 128,36 87.66 62.61 125,57
197980 152.85 119.17 126.11 286,13 64,13 129.32
1980-81 162,74 126.88 129.02 88,12 68. 36 137,10
1981.82 127.80 99,64 116.71 79.71 45,13 90.51
1982-83 103.18 80, Uk 117.31 80,12 61,56 123.46

1983-8l4 280.85 218,96 121,32 82,86 42,01 B4, 25

XA
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Table 4,17 : Average Area Irrigated During the Period
1976-77 to 198380 & erhe

Season Area planned to Average area Percen-
be irrigated irrigated tage
(per Mm3) (per Mm3)

Kharif 128,26 148,48 115,76

Rabi 146,42 129,08 88.16

Hot

weather 49,86 63, 06 126,47

Table 4,17 shows that the efficiency in water use 1s
more or less achieved as expected in the project report, In
fact, it is more than the planned one by 16 per cent and
26,5 per cent during the kharif and hot weather season res-
pectively, whereas in the rabl season, it is 88 per cent of

the expected utilisation,

4,11 Transit Losses on the
Ghod Project

As we know the losses in transit are very heavy
especially from the distributaries, water courses and field
channels due to the large scale seepages and leakages,
Defective construction of the canal structure, poor main-
tenance of field channels, careless handling of water supply
and in many cases rat holes are chiefly responsible for the
high proportion of the seepages and leakages and thereby,

the heavy transit losses,
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The transit losses which are generally heavy on various
projects, necessarily reduce the discharge in the channels
reducing the area irrigated in the cowmand, It will be
interesting to study the position of the Ghod project in this
regard because this project is located in the scarcity area,
First of all, we shall consider a broad assessment of this
loss’made by the National Commission on Agriculture in October
1972 during its visit to the project, The figures for the
year 1970;71 are given in Table 4,18,

It can be seen from Table 4.18 that out of the total
quantity of water let in at the canal head in 1970-71, the
estimated quantity available at the field head was only M
per cent and 31.6 per cent.on the left and the right bank
canals respectively while it was 33.5 per cent on the entire
project. It was further observed that in 1971:72, the water
released from the reservoir was 145 w,cu,m, of which only 39
per cent (56 w.cu.m,) reached the fields while 61 per cent
(89 wm.cu.m,) was lost in transit,

The transit losses during the rabl and the hot weather
seasons on this project for the period frow 1980;81 to 1983-84
are indicated in Tables 4,19 and 4,20,

It is estimated that of the total water released at
the canal head during the rabl season about 48 per cent was
utilised in the field and the rest i.e. 52 per cent was lost

in transit and in hot weather season 65 ver cent of the water
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Table 4,18 : Transit Losses on the Ghod Project 1970;71

_______ (m.cu,o,)

Particulars Left bank  Right bank  Total _
canal canal -

Amount of water let

in at canal head 120 41 161

Loss in the main ’

canal and branches R0 20 70

Amount of water at

distributary head 70 21 9l

Lost in the distribu-

tion system at 304 of

wvater let in the dise

tributary head 21 6 27

Amount of water

available at outlets 49 15 64

Lost in water courses

and field channels at

16% (assumed) of water

available at outlets 8 2 10

Water available at

field head 41 13 L

W O W S W W W o W W W WE AN SR MR R R W A Sk o G W A A TP O aE W W A W

Source : National Coumission on Agriculture ; Interim Report

) on Madernisineg Irrigation System and Integrated
Development of Commanded Areas, 1973, p. 3%,
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Table 4,19 : Transit Losses During the Rabi Season

Particulars 1980-81 1981-82 1982-83 1983-8k4
Contents on 15/10 216.31 216,31 216,31 216,31
Quantity utilised at
canal head 107,80 99.00 102,79 88.98
Quantity utilised at
distributary head 76.41 72,17 72,28 68,35

guantity of water lost
n the main canal and

branches 26,39 26,83 30.51 20,63

Percentage of water
lost in the canal
and branches 25,68 27.10 29,68 23.18

Lost in the distribu-

tion system at 25% of

water let in the dis-

tributary head 19.10 18, 04 18,07 17,09

Quantity of water
available at outlets 57.31 54,13 54,21 51,26

Lost in water courses

and field channels at

16% (assumed) of

water avallable at

outlets 9.17 8.66 8.67 8,20

Quantity oftw?ierd _
allable el
nead o o 48.1%  45.h7 45,54 L3,06

Percentage of
transit losses 53.17 5%, 07 55.70 51,61

Source : Water Account Register, Command Area Developument
Authority, Pune,
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Table 4,20 : Transit Losses During the Hot Weather Season

Particulars 1980-81 1981-82 198283 1983.84
Contents on 1/3 156,31 172,84 141,01 197.18
Quantity utilised at

canal head 83,22 109.79 63.69 120.5%
Quantity utilised at

distributary head 56.83 73.72 k0, 04 82,37
Lost in the main

canal and branches 26,39 36,07 23,65 38,17

Percentage of water
lost in the canal
and branches 31.71 32.89 37.13 31,66

Lost in the distribu.

tion system at 33,339

of water let in the

distributary head 18,9% 24,57 13, 3% 27.4%

Quantity of water ’
available at outlets 37.89 49,15 26,70 5%.92

Lost in water sources
and field channels at
20% (assumed) of
water available at

outlets 7.58 9.83 5e 3k 10.98
Quantity available
at field head 30,31 39.32 21,36 k3,94

Percentage of
transit losses 63- 58 6"". 19 660""6 630 55

Source : Water Account Register, CADA, Pune,
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released at the canal head was lost in transit and only 35
per cent used in the field. Thus, the transit losses on
this project are very heavy as the canal passes through
strata having high permeability.

The quantity of water lost through percolation and
seepage, undoubtedly, serves to augment ground water in the
command area and is, therefore, not altogether a total loss,
It was observed that the area irrigated under well irriga-
tion iIn the command area had substantially increased due to
the project. For instance, during the period from 1961 to
1971, the area irrigated under sugarcane from wells in the
canal command increaéed from 75 hectares to 426 hectares and
that under seasonal crops, from 460 hectares to 1360
hectares.6 Further, the loss of water increase the re-
generated flow in the Bhiwa river, but this water cannot be

utilised in the Ghod éommand area.

4,12 Problem of Water-Logging

Since the transit losses on Ghod project are heavy,
the problem of water-logging and salinity has become a
serious matter of concern as was observed in the case of
Purna project, Water-logged and salt affected area in the

command of CGhod project is given below,
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(Area in hectares)

Area Area Area Total Percentage
irrigated water salt to the ir-
(1981-82) logged affected rigated area
21,111 1,419 1,602 3,021 14,31

Source : Annual Adwinistration Report 1981-82, CADA, Pune,
Annexure XVI,

Like Purna project here also certain steps are ur
urgently needed to eliwminate the losses in transit and also
to reclaiwm the area affected by water.logging and salinity,
If these losses are reduced it will be possible to bring

more area under irrigation on this project,
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CHAPTER V

SUMMARY AND CONCLUSIONS

Indian econowy is predominantly agricultural and
irrigation has to play a very critical role in its deve-
lopwent, Expansion of irrigation facilities has been thought
of as an ilmportant weans for rural transformation as rainfall
in the country is not only confined to just four monsoon
months, but is uncertain and unevenly distributed in respect
of time, space and quantum, For instance, in all 260 disa
tricts in the 1% states and union territories and about 150
willion people and 113 willion cattle heads were affected by
a widespread drought in 19R85.86, About 326 talukas in 8
states or 16 per cent of the area is drought prone. The
ultimate irrigation potential of the country from all sources
is estimated to be 113,5 wha. In other words, about 60.6
per cent of the gross cropped area, or slightly wore than 63
per cent of the net cropped area in the country, can be
1rrigated.1

Recognising the need for irrigation developuwent,
irrigation has been accorded a high priority during the five
year plans. With a total investument of Rs. 9,318 crores,
about 67.9 million hectares of irrigation potential has been

created and the corresponding utilisation stood at 62,7

132
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million hectares by 198%-85. Thus, the gap between potential
created and utilised was 5,2 million hectares, This gap may
be much larger as the figures of utilisation sas reported by
different states are not reliable due to the different methods
and assuomptions adopted in cowpiling statistical data regard-
ing potential and utilisation, The irrigation projects,
particularly major and medium have failed to yield satis~
factory financial and economic returns due to various reasons
like huge amount of investment, long gestation period, delay
in completion and cost escalation, heavy transit losses and
poor utilisation of the potential created. Sowme of the
projects started before fifth plan are still under cona
struction and sowme of thew are exvected to be comoleted only
during the Tighth Plan, A recent study shows that the cost
of 156 major irrigation projects has risen from the original
estimated cost of Rs, 2,156 crores to Rs, 14,000 crores. And
the cost of creating one hectare of irrigation potential
increased from Rs, 1,200 to Rs. 26,874 during the period
from first plan to the seventh nlan.2

It is, therefore, quite necessary to reduce the gap
between the potential created and utilised. For this purpose,
CAD authorities have been set up for the major and wmedium
irrigation projects in the country,

Maharashtra 1s one of the least irrigated states in
India. At present, the area under irrigation is hardly 13

per cent whereas the corresponding proportion is 32 per cent,
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for the country as a whole, The rainfall is erratic, uncer-
taln and deficient for the growth of crops in about 33 per
cent of the area in the state. The area under wultiple
cropping is limited due to the meagre irrigation facilities.
Therefore, irrigation developwent in the state is the sine
qua non for not only the developwment of rural areas but also
for the overall economic developwent of the state,

Even 1f the ultimate irrigation potential is created,
it would be possible to irrigate only 1/3 of the total cropped
area, The cumulative potential created by the end of Sixth
Plan was 22.7 lakh hectares and the potential utilised was
about 49 per cent., It means that Maharashtra is lageing
behind not only in respect of creation of irrigation potgn;
tial but, also in utilisation of the potential ecreated,
There are several factors like defective constructlon, lack
of land developument works, inadequate maintenance of the
distribution system, financial constraints, lack of credit
and infrastructursl facilities, traditional outlook of the
farmers, wanagerial problems, etc. that lead to under-
utilisation.

As there is a substantial gap between the potential
created and its utilisation in Maharashtra, 1t was felt
necessary to undertake a study of sowe of the 1lrrigation
projects situated in different regions of the state in order
to understand the extent of utilisation and the problems of

under-utilisation on these projects. For this purpose, two
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irrigation projects - Purna and the Ghod were selected from
Marathwada and Western Maharashtra respectively. This study
is primarily based on the secondary data and the Tequired
data and information have been collected from the concerned
Command Area Development Authorities and Irrigation Depart;
ment by personally visiting their offices,

Main Findings of the Study

The sumzary of the maln findings is given as under:

1) In the case of Purna project, the data on the
area irrigated during the period from 1962:69 to 1983:8#
reveal§jthat the proposed cropping pattern is not fully
Tealised., As the cultivation of perennlials is restricted
to the pre-determined or x-limits, farmers are growing these
crops extensively on their own wells. Sugarcane 1s grown
in the upper reaches while banana is grown in lower reaches.
There is inadequate demand for other perennials. Kharif
irrigation is quite below the proposed area as there is no
need of providing irrigation water to these crops due to
assured and well-distributed rainfall. Rabl irrigation is
better due to the extensive cultivatlon of wheat, L. S,
cotton and other two seasonals recelved inadequate response
on the canal irrigation but these crops, particularly L. S.
cotton, are grown to a considerable extent on well 1rrigae
tion., Hot weather irrigated area is much larger than the
area proposed in the cropping pattern,

2) Even though the ultimate irrigation potential on
this project was created in 1968-69 the potentlal actually
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utilised is less than 40 per cent. The highest utilisation
at 59.5 per cent was achieved in 1975.76 because of special
concessions offered by the CADA, but thereafter, it fluctuat-
ed widely,

3) Excepting the year 1972.73, an year of severe
drought, the kharif utilisation has been quite low, Only in
1975-76 1t was as high as 79 per cent due to the facility of
free water, Since then the utilisation in this season showed
a constant decrease, excepting the year 1980;81. The lowest
utilisation at nearly 9 per cent was observed in 1983-8% due
to very heavy rainfall,

4) Though the position of the rabi utilisation is
better than the kharif utilisation, it is not satisfactory,
Before the establishaent of the CADA in 1974-75, the utilisa=
tion in this season rewmained below 37 per cent, Maximum
utilisation at 95 per cent was achieved in 1979-76 but there-
after, it decreased considerably in the subsequent years, In
1983-84, the potential utilised was only 31 per cent,

5) In the hot weather season, the utilisation showed
an increasing trend for the initial four years but large
fluctuations were observed in rest of the period, Utilisa;
tion was lowest in 1982-83 while it was highest at 72.5
per cent in 1983-84, Hot weather utilisation is relatively
satisfactory because of the cultivation of summer groundnut,

6) Although the CADA was set up for this project in
197h;75, still there is a glaring gap between the potential
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created and utilised; more than 60 per cent potential remains
unused. CADA made efforts to improve the utilisation on

this project by adopting various measures but the agro;
climatic conditions in this area are not favourable., As
this area lies in the assured rainfall zone, the kharif
utilisation is low and due to the late return monsoon and
fertile soll even in the rabi season the demand is limited,

7) In the case of Ghod project, the proposed crooping
pattern (1979) is by and large realised, The area irrigated
under rabl crops and perennials i1s more than the planned area
to be irrigated., Hot weather irrigated area is much larger
than the projected area. Only kharif irrigation is below the
proposed area and also there is very limited area irrigated
under other perennials,

8) The overall utilisation on this project is appre;
ciable., It was quite low during the inltial years but after
the transformation of this project to the CADA for its
adwinistration, it increased steadily.Tor instance, the
potential utilised was 3% per cent in 1973-74 while it was
101 per cent in 1983;8h.

g) For the first four years, the kharlf utilisation
was 1ow,xess than 30 per cent. With the formation of the
CADA in 1974-75, the utilisation substantially increased
from 20 per cent to 76 per cent during the period from
1974-75 to 1983-84, Maximum utilisation at 87 per cent was
achieved in 1980-81, Although the kharif cultivation 1s not
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very popular in this area as the rainfall is either very
erratic or is received late the utilisation in this season
1s satisfactory because of the efforts taken by the CADA
like the introduction of the block systew,

10) The trend observed in the case of rabi utilisation
was uneven for the first four years, Thereafter, the utilisa;
tion increased from 36 per cent in 1974%.75 to 106 per cent in
1982.83 which was maximum ever achieved during that season,
As this 1s a rabi tract and rabi crops like wheat, Jowar re.;
quire irrigation water in this area, the rabl utilisation is
satisfactory,

11) There is no demand for two seasonal crops like
L.S. cotton but there is a heavy dewand for hot weather cash
erops like groundnut, The utilisation was always more than
100 per cent due to the additional water received through
the Yedgaon dam. The highest utilisation at 141 per cent
was recorded in 1980.81,

12) CADA has played a very dynamic role in increasing
the utilisation on this projeet. TFor this purpose, a number
of effective measure like the introduction of the block
system, land development works, proper maintenance of the
distribution system, introduction of the HYVs, trial-cum-
demonstration farm and the training and guidance to the
faroers, etc, were adopted. The ultimate objective for which

the CAD Authorities were set up for the medium and wajor
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irriegation projects in the country has been satisfactorily
achieved 1n the command area of this project.

13) On this project, the efficiency in the water use
i.e. the area irrigated per Mu3 of water, 1s generally
achieved. Thls efficiency i1s more than the planned one in
the project during the kharif and the hot weather season but
in case of the rabi season, it is sowewhat less than 12 per
cent,

Comparison between Purna and Ghod

Table 5.1 : Comparison between Purna and the Ghod ProjJects

Particulars Purna Ghod
Type of project Multi-purpose Irrigation
project project
Zone ' Assured reaine Scarcity zone
fall zone
Irrigation potential 61,540 ha, 24,960 ha,
Irrigation potential -
created by 1968-69 1968-69%
Potential utilised ‘
by 1983-8% (%) 38,64 100,82
a} Kharif 8.67 76.43
b) Rabi 30.73 95.75
¢) Hot weather 72,53 133.95
Estimated iransit
losses (%) 1980-81 1983-84
a) Rabi . 4, 02 51.61

b) Bot weather 57.69 63.55
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A couwparison between the Purna and the Ghod projects
with respect to cropping pattern, utilisation, oroblems of
utilisation and other aspects reveals some interesting con-

clusions as under:

1) The proposed cropving pattern in Ghod command area
is by and large, realised but in the case of Purna project,
the cropping pattern is not developed according to the plann-
ed one. In both the cases, farmers are switching on from the
subsistence farming to the commercial agriculture and cash
crops like sugarcane, banana and summer groundnut are grown
in a large area.

2) Kharif utilisation is very low on Purna project
due to assured and well distributed rainfall., In the case of
Ghod project, kharif utilisation is problematic because the
storage is not rellable for the kharif irrigation as replenish-
wents are received late,

3) In the case of Purna project, due to the late re-
turn monsoon and fertile soils, there is no need of supply-
ing water to the rabl crops except wheat. Area irrigated
under rabli jowar is limited but that under wheat, is large,
On Ghod, rabi utilisation is satisfactory. Wheat and rabl
jowar are grown extensively.

4) The demand for perennials is heavy on both the
projects. However, their cultivation is restricted in the

comuand area due to their high water requirements, Banana
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1s also equally popular crop amongst the cultivators in the
Purna command area but grown mainly on well irrigation.

5) Hot weather utilisation ig appreciable in both the
cases, Groundnut is the major cash crops grown in this
season,

6) There is no demand for L,S, cotton and other two
seasonals in the Ghod cowmand area, whereby these crops,
particularly L.S. cotton is one of the major cash crops in
the Purna cowmand area and cultivated extensively on private
wells,

7) The transit logses during the rabi and hot weather
seasons are_higher compared to the Purna project becuzuse the
canal of the Ghod project goes through strata which have high
permeability.

To sum up the vroject potential of the Ghod project
is fully utilised whereas the utilisation on Purna project is
below 40 per cent, If we consider Wade's suggestion that
about 90 per cent utilisation can be considered good enough,3
we find that the utilisation on the Purna project is far from
satisfactory. The reason is that Ghod is primarily an
irrigation project undertaken in a scarcity area where the
rainfall is inadequate and erratic, Surface irrigation on
a large scale was introduced in western ¥sharashtra 9 to 10
decades ago. The cultivators 1n western Mzharashtra are
familiar with the irrigated agriculture and the benefits of
irrigation. Moreover, CADA did quite well to improve the
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utilisation on this project, On the contrary, Purna command
area is an assured rainfall zone and there i1s no need for
supplying water to the kharif and rabl crops, Cultivators
are not acquainted with irrigated farwing. As a wmatter of
fact, Purna project is a wulti-purpose project and con-
structed for the generation of power and irrigation is not
i1ts only purpose,

¥inally, it may be concluded that selection of proper
site for the dam is the most important issue as the problen
of utilisation is directly related with this, If irrigation
project is taken up in an assured rainfall zone, then the
utilisation of irrigation water during the kharif and rabi
season would be low as we observed in the case of Purna
project. Hence, it is quite necessary to consider the
factors like need for irrigation, agro.climatic conditions,
irrigation possibilities and also suitability of soil while
constructing a wajor irrigation project.

Case of Jayskwadl Project
Let us take the case of Jayakwadl project., This

project on Godavarl river near Paithan town is the biggest
major irrigation project in Maharashtra, There are two
canals ; Paithan Left and Right Bank Caneals ; to irrigate

a total area of 1,83,300 hectares. The actual work on daw
construction commenced in 1965 and was completed in 1974,
The work on left bank canal and right bank canal was started
in 1966 and 1972 respectively. But even by 1986 the work is
not completed, Although full storage has been created in
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1974-75, considerable part of the command area is still not
ready to receive irrigation water. The work on the project
hags been delayed and this has resulted in cost escalation,
Irrigation couwwenced in 1974-75 but the potential created
by 1983-84 was 69,429 hectares only and the area actually
irrirated in 1982-83 was 42,873 hectares. The full potential
i1s not utilised as the work of main canal, distributary,
winors, fixing of outlets and land development works are
still under construction, As this comwand area comes partly
under the assured rainfall zone and partly adequate rainfall
zone, there is not much need of supplying water for kharif
and rabl crops. A different cropping pattern from that pro;
posed in the project is developing., Sugarcane and hot
weather seasonals have already crossed the limit of the area
planned to be irrigated, The problem of water-logging and
salinity have already become a matter of concern., This
project 1s not unique; there are a nuwmber of major nrojects
lingering for 15;20 years, The returns on these projects,
in terus of yield and investment have been quite unsatise
factory and in addition, the problem of under-utilisation of
the potential created remalns serious,

Thus one of the major problems facing the country in
the field of irrigation development is that of 1nordinate
delays in the completion of the projects, particularly the
major irrigation projects. A large number of projects launche

ed in the earlier plans are still under various stages of
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construction, Construction of major dams has involved long
delay, massive cost-escalation and under-utilisation due to
the lag in the completion of distribution network even though
the reservoir is ready. In addition serious problems are
created due to displacewment of large nuwber of families and
ecological imbalance due to inundation of extensive areas.
It 1s therefore important to consider various alter;
natives before taking decision regarding the choice of
irrigation project, ‘Smaller projects should be given prior
consideration as these projects have relatively shorter
gestation period, and distribution of water over larger area

can be ensured it:is possible to create a chain of swall

dams,

Conclusion

The Problem of Correct Assessment
of Under-utilisation

It will be clear from the foregoing discussion that
in considering the problem of under-utilisation variety of
issues are involved. TFirstly, there is the problem of
measurement. Irrigation utilisation 1s generally estiwated
by comparing the area actually irrigated with the potentisl
created, This figure of utilisation in gross terms cannot
give the correct picture of the actual utilisation due to
the unrealistic/unrealised cropping pattern, less availa

ability of water than the estimated one in a given year and
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the declaration of the irrigation potential created even with;
out the construction of a proper distribution system, While
discussing utilisation, it 1is necessary to consider the
proposed cropping pattern and the cropping pattern actually
developed, the quantity of water available in the particular
year and the quantity actually utilised, transit losses and
other factors like cowpletion of canal and distribution
system, ayacut development, land preparation, waintenance of
field channels and water courses, extension and other infra-
structural facilities.

When correct assesswent of the extent of under;
utilisation is wade by relating the quantity of water avail;
able in a year to the water actually used in each particular
season, the exact nature of the problew of under-utilisation
becomes clear. As we noted in the case of Purna pro ject the
utilisation of irrigation potential during the kharif and
rabl season is low wmainly due to the assured rainfall and
fertile soils. Although CADA introduced a number of measures
to lmprove the kharif as well as rabl utilisation, the
utilisation has not shown much iwprovement, Though Purna
project is a multl~purpose project, the under;utilisation of
created irrigation facility during the kharif and rabi season
is a matter of concern. It iIs thus clear that while taking up
an irrigation project in the assured rainfall zone like Purna
command area, Governwent should consider various factors like

rainfall, soil type, crops grown and to be grown after the
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avallability of irrigation facility and should design cropping
pattern accordingly, In assured rainfall tracts there is
demand for water wainly during sumwer. However, this is the
season during which heavy percolation and evaporation losses
are involved. Unless the method of conveyance 1s- changed the
transit losses cannot be reduced, and summer irrigation

cannot be enhanced, In view of the above problems it is
advisable to give relatively low priority to major irrigation
projects in the assured rainfall tract in the present state of

crop culture and mwethods of storage and conveyance,

Efficiency in Water Utilisation

In the low rainfall tract the problem of under-uti;
lisation does not arise when the work of reservoir, distribu-
tion system and land developuwent is properly executed. The
problem in this tract is of oroper utilisation of the scarce
water resource. Particularly in Maharashtra the water re-
sources are quite limited and hence, their efficient use is
quite essential in order to extend the benefits of 1irrigation
to as a large number of cultivators as possible.. The Seventh
Plan (1985-90) also gave the highest priority to the utilisa-
tion of the existing irrigation potential by constructing

field channels, land levelling and shaping, field drains and
4

introduction of Warabandi system of irrigation., There are

different wmethods of irrigation by which efficiency in the

utilisation of water can be achieved.
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1) Shejpali System « The present system of irrigation

which is known as shejpali systew 1s a traditional one and
is followed on most of the irrigation projects in the State,

- Under this system, sanctions for water supoly are made on

" area basis for different seasons every year in October. 1In
practlice, this system is never enforced rigidly and conse-
quently i1t lead to unauthorised irrigation, wastage of water

and various wmalpractices,

11) Supply of Water on Volumetric Basis - The alter-
native to the sﬁejpali system 1s to supoly of water on
volumetric basis., This system is being followed by the
Maharashtra State Farming Corporation on its large farms. The
main difficulty in the adoption of this system is that the
supply of water on voluwetric basis to each individual
cultivator is practically very difficult,

11i) Rotational Water Supply System - Rotational Water

Supply (RWS) system is another alternative to the traditional
system of irrigation., This system has been adopted in the
command area of the Girna and the Mula projects. In this
system water is measured indirectly at the outlet, Specific
time for supply of water 1s allocated to each irrigator which
is fixed&on the basls of area sanctioned and the nature of the
crop. This method of irrigation 1s strongly recommended by
the High Power Committee (1981) on all the irrigation projects
in the State without any further delay as it possesses all
the merits of good irrigation system llke realiability,
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efficiency, equity, timely supply of water and active involve-

~

ment of farwers, etec,

Eight Monthly Irrigation

Here reference may be made to the much debated issue
of introduction of eight wonthly irrigation in Maharashtra.
Dandekar Cowmittee (1978) i,e., the Committee to study the
introduction of eight wonthly supply of water on the irriga-
tion projects in Maharashtra has recommended the introduction
of eight wonthly irrigation on the irrigation projects in the
State,

The 3D Committees (Dandeksar, Deshmukh and Deuskar)
observed in their report that sugarcane is not the most
profitable crop to grow under canal water if the net values
of produce per acre-inch of water of different irrigated crops
are compared. The Cowmmittee, therefore, suggested the system
of elight monthly sunply of water. While designing new projects
in water scarcity basin, it is recommended that one third of
the total utllisable water mav be used in kharif and the
remaining two-third in rabi and summer.6 The rationale of
this policy as stated by the Coumittee iIs the "denial of
water to perennial crops such as sugarcane and adopting
extensive irrigation confined to kharif and rabl seasonals
not only help a wider dispersal and in equitable distribution

of benefits of irrigation but also increase the total
penefits."’ Further, the Committee pointed out that in water
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scarcity basins in the State surface irrigation should be

provided only for other crops and perennial crovs may be
8

grown on groundwater,

It wust be noted here that if we examine the designed
c¢rop pattern in various major projects the distribution
between seasons 1s not much different than what 1is suggested
by the 3D Committee, We can take the example of Purna and
Ghod projects,

(Percent share)

Season Purna project Ghod project Mula project»
Propos- Actual DPropos- Actusl Proposw Actusl
ed (1979~ ed (1979« ed (1976-
8+) 84) 80)
Kharif 33 19 L2 32 39 32
Rabi L3 L5 L5 47 47 46
Summer oL 36 13 21 14 22
Total 100 100 100 100 100 100

* Ashok K. Mitra, "Underutilisation Revisited : Surface
Irrigation in Drought Prone Areas of Western Maha-
rashtra®, Economic and Political Weekly, Vol, XXI (17),

April 26, 1986, pp. 7953=54,

The problem is of enforcewent of distribution
according to the desirable pattern. Here one comes up with
the problemféichotomy between private gains and public
interest. }f the return per unit of water is considered

sugarcane does not top the list, However, in Maharashtra
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it gives highest return per unit of land; it is a crop easy to
manage and the returns are assured, If the return per unit of
water is to be the determining criterion in the use of irri.
gation water, a number of policy changes e.g. policy regarding
relative pricing and stable prices of agricultural crops and
rationalisation of irrigation water charges etec. will have to

be introduced,

On-Field Application Methods

Lastly, the problem of wastage of water needs iome-
diate attention. This is one of the major factors that would
help increase the water available for irrigation and also
check spread of water logged areas., The loss in the dis-
tribution system can be checked through proper maintenance
of the distribution system, Lining of the canals effects
large savings but entails heavy costs and unless the lining
is properly maintained it wight wean waste of scarce re;
sources. There is a considerable scope of controlling
wastage through improved on-field application methods. The
usually accepted and recommended method is to switeh to
sprinkler or drip system, Both are however very capital
intensive and the scope for their application is' therefore
quite limited, Iwproved apovlication mwethods like graded
border strip that makes use of land shaping techniques to
create border strips along the prepared gradients that follow
the natural gradients is found to be effective. Water 1is
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applied at the ridge end of the strip and flows down the strip
to the valley end of the strip. By proper ad justmwent of
quantun flow of water it can be ensured that there is 1ittle
percolation below the root zone, However to be fully effeec-
tive farmers need to plan their waterings in consultation
with each other and do the land shaping work in cooperation,
Thus, for optimal water use policy to be successful,
i1t is necessary that water 1s considered as a social resource,
and the farmers cooperative to build the necessary material
infrastructure and its maintenance and accept control on
water distribution and accept crop planning so as to optimise
the return to unit of water applied. The problem of proper
utilisation of the irrigation water resource therefore needs
to be approached both from the technical-managerial aspects
in which CADA can play a very valuable role and also from the
soclal organisational aspects in which unity of interest

among farmers and their wutual cooperation are of crucial

importance,
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Appendix A : Rainfall at BBaswathnagar Rainguage Station for the Period from 196R to 1983

- e wmh W am am ey W TR W SR AR W A W W -
- e --ﬂ—--—--------‘--—u——-——--—---——------—
- A M ek W E @ S w oy o = e
- e e e W = m W

Month | gg{ﬁ?ill 1968 1969 1970 1971 1972 1973 197k 1975 1?76 1977 1978 _ 19?97 1980 1981 1982 1983
January - TR - 10.0 - - - - - - - 24,0 - - 49,0 - - )
February - 0.3 - - - - - ; 11,0 - - %, 0 72.0 - : : :
March : - 58. 0 - - - - - -' - - 3.0 6,0 - - 3.0 - -
April - - - - - - 17.0 - - - - 6.0 - - - . -

May , 4,7 - 5.3 60.2 - - - 2.7 56.0 - - - 28.0 - 14,0 N.A, V. A
June 13,5  162.3 58,k 336.2 51.l2 180,0 126.% 117,1 82,0 127,0 40,0 149,0 207,0 171.0 86.0 86.0 208,0
July | 303.9 301.2 33,1 115.2 33.5 149.0 166,8 84,9 461.0 355.0 130,0 266,0 94,0 207.0 200,0 206.2 387,0
August - 339,3 51,0 21+3;3 475.3 33,1 72,6 5}0.8- 222,0 185.0 29%5.0 265.0 101.0 158%,0 314,0 255,0 100;1+ 798;6

September - 145,3 225,3 456,14 190.3 136.7 59,8 90,2 111,0 486, 0 4“%,0 120,0 3.0 118,0 105.0 324,0 200,2 399, k4

October .  80.8  41.5 2,2 6.2  63.2  3.3- 59,0 1%2,0  160.0 - 67.0 101.0 - 4,0 48,0  117.0
November 7.5 - 12,0 - - 32,0 - - . 22,0 112,0 21,0 24,0 - - 19.0 -
December = 5.7 - - - - 5.2 - - - - 2.0 - 6.0 19.0 5.0 . -
Total  1,018.7 88+.0 1,150.7 1,193k 597.7 5019  970.2  679.7 L1,W1.0 B35.0 739.0 7.0 B07.0 86,0 990.0 659.8 1,900.0 -

- W e W B A e W ar S o W SR G A OR TE AN AR B G SR PR G ED EE W SR ST R SR AR GE R AN A an dEe T AR AR U MR AR wh AR B B my sk AR mk WE BN G S EE WF SR WP A G SF GR e &R W W 4R BB SR S AR W o W W =

Source : 1) Socio-Economic Review and District Statistical Abstract of Parbhani District, Directorate of Economics and Statistics, Governwent of
Maharashtra, Boubay, Various Issues from 1968-69 to 1981.82,

2) Rainfall Data Register, Parbhani District, CADA, Nanded,
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Appendix B : Seasonal Dutles Currently Adopted on Purna

Project
(Area in hectares)

crop 7 Kharif  Rabl  Hot
e e e memeec e weather
Sugarcane and banana 32,38 28.33 20,23
Other perennials 48,56 ¥2,49 30.3%
Kharif seasonals 157.83 - -
Kharif rice - 32,38 - ’ -

L.S. cotton | 169,97 84.99 60,70
Qther two seasonals 48,56 56,66 | ;
Rabi seasonals - 72.85 -

H.W, seasonals - - 40.47
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Appendix C : Conversion of the Aree under Various Crops
in the Approved Cropping Pattern of the Purna
Project into the Base Crop Area

W dF S EE S S S @ M S W A S SR Yy S S SE S G W = Ay W e S G W A aE A

Crop Area Duty Base crop
(ha) area (ha)
Kharif
Sugarcane and banana 6,478 32,38 14,574,50
Other perennials » 036 LR, 56 4,55%,63
Kharif seasonals L,453 157,83 2,055,338
Kharif rice 6,154 32,38 13,845,55
L.S. cotton 11,338 169,97 +859.52
Other two seasonals 4,048 48,56 6,072,83
Total 45,962, k1
Rabi
Sugarcane and banana 6,478 28,33 16,658, 04
Qther perennials 3,036 42,49 5,205,29
L.S. cotton 11,338 84,99 9,718,48
Other two seasonals L, 048 56,66 54204,67
Rabi seasonals 21,255 72,85 21,2%5.00
Total 58,041 ,48
Hot weather
d banana 6,478 20,23 23,327,8k
3‘%&21‘3";‘2?93& als 3,036 30.3% 7,287.1110
L.S. cotton 11,338 60,70 13,607. Z
Hot weather seasonals 3, 6L L0, 47 6,E5Q.E
Hybrid crops in H.W. 1,134 24,28 -3,402,47
Total Sl 18k, 7l

- - @ me ee an W
- e E» e Em = W
- S wr wm W = a» =



156

Appendix D : Conversion of the Area Irrigated under Various Crops into the Base Crop Area : 1968;69 to 1933;8h

- e e A e e e s = e = o -
- Er e B N W SN WS WS M WD SN TR NN N e YE SR AR G SE Ep S AR ek S B SR e o we an gy mr e ek T e ™ o
- e S M W gy W W O S W O wm = W
- - e e e wm ™ e =

Crop buty }?E’?:E’? _____________________________ }???'ZO _ 1970-71
Area ir- Base crop Percen= Area ire Base ;r ----- E‘----:--. --'-"': --------------------
rigated {ha) tage uti- rigated {(ha) °p tg;gegti- ?ig:tzﬁ %§:§ orop 22229321:
e _(_hf) ____________ 123_’3_“'{0? o _(Ea_)_ o lisation (ha) lisation -
Kharif
Sugarcane and banana 32,38 1,448,18 3,258,18 1,939.2 4,363,
Other perennlials L1.8,56 '18h.21 276,35 222 7; 3u3 19 1y g%é.gg s g%g %3
Kharif seasonals 157.8 384,21 177.34 393.93 181,83 21, 05 9.72
Kharif rice 32,3 418,62 9h1.83 887,45 1 996 63 259.52 583.88
L.S., cotton 169,97 600,81 257,51 250,20 107.2 621,46 266,36
Other two seasonals 48,56 733.20 1,099.95 997.16 1,499, 95 1,l+17.oo 2,125.79
Total 6,011.16 13,08 8,391.90 18,26 7,734,16 16.83
Rabi
Sugarcane and banana 28.33 1,4+4+8.18 3,723.96 1,939, 27 4,986,79 1,972,06 5,071,111
Other perennials 42,49 184,21 315,83 164,77 ’282.50 ’207.69 356.09
L.S, cotton 84,99 600,81 514,99 250,20 214 .46 621,46 532,69
Other two seasonals 56,66 733,20 942,70 997.16 1,282,09 1 l-1-17.00 1, 821,89
Rabi seasonals 72.89 7,246,96 7,246,96 4,621, 06 h 621.06 6 577+33 -6 577633
Total 12,7kh 4k 21,96 11, 3R6.90 19.62 14, 359,11 ol 7L
Hot weather
Sugarcane and banana 20,23 1,448,18 5,215,02 1,939.27 6,983.48 1,972,06 7,101,56
Other perennials 30,35 184,21 12,16 "161.77 7395.50 ’207.69 "k98; 52
L.S. cotton 60,70 600.81 721,07 250,20 300,28 621 .46 745,85
Hot weather seasonals Lo 47 449,80 809,68 667.21 1, 291 ok 2,191,90 3,945.63
Hybrid crops in H.W. 24,28 Nil - Nil Nil - -
Total 7,187.93 13,27 §-§é63'35 16.39 12,291.51 22,68
Total 25,9%3.53 16,40 28,659.10 18,12 34,384%,83 21, 74

- == -
---——-------—---—-----——------—-----—-p—-----—-—----—-----——.---ﬂ—-----——-—ﬂ- -

Contd. .
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Appendix D ¢ (Continued)

- e M W E SE A e an SR S M e T S M S e R M T S W M T o S e W T M W owm B om S @ = R W e s w W S e e w8 s S e = .-
- em am m m w W =

Crop 1971.72 1972.73 197374
Area ir- Base crop  Percen- Area ire Base crop  Percen. Area ir-  Base crop  Percens -
rigated (na) tage utia rigated (ha) tage uti- rfggteg (ﬁi? orop izzgegti-
(ha) : lisation (ha) lisation (ha) lisation -
Kharif
Sugarcane and banana 3,162, 3% 7,114,78. 2,321,00 221.8 1,762.00
Other perennials 58,71 788,08 731,00 > ue.sg ’?39.00 3'9§% %3
Kharif seasonals 1,937.65 894,37 1,542, 00 711,74 403, 00 186.01
Kharif rice 3,069.23 6,905.29 6, ,196, 00 13,940, Ok 1,420,00 3,19h 78
L.S. cotton 2,243,73 "961.67 493,00 202,73 1 060, 00 48, 32
Other two seasonals 1 53h L1 2,301.93 913,00 1,369.69 "891.00 1,336,68
Total 18,266,12 39,74 31,592.60 46,76 9,19%,53 20, 00
Rabi
Sugarcane and banana 3,162, 3% 8,131.89 2,321, 00 5,968,140 1,762,00 L, 530 95
Other perennials 8.71 ’100. 66 31,00 53.1 39,00
L.S. cotton 2,243,73 1,923.23 473,00 405, 1, 060,00 908 59
Other two seasonals 1 53h 41 1,972.85 913,00 1,173.88 ’B91. 00 1,145,59
Rabi seasonals 9, 1 078.1k 9, T o78.15% 12,339.00 12,339.00 9,%19,00 -9, 119,00
Total 21,206,77 36,54 19,939.87 M, 35 16,071, 00 27,69
Hot weather
Sugarcane and banana 3,162,3% 11,387.86 No irrigation due to 1,762.00 6,345,12
Other perennials 8.71 140,92 reservoir limitations 39,00 93,61
L.S. cotton 2,243,73 2,692,895 in H,W, 1,060, 00 1,272.17
Hot weather seasonals g o513 3. 179 88 5,205.00 9,369.51
Hybrid crops in H.W, N1l 52,00 156 02
Total . Eﬁ:ﬂaifgi 41,3 17,236,143 31,81
Total 61,874,40 39.11 41 ,432,47 39.84 12,501,96 26,87 -

-------——-----—-—---—-----——---—-----——--—--—--—.--—-----—-----—------—---—--

Contd. ve



Appendix D : (Continued)

_----cpn-----—-——---ﬁ----——-u-----—-—---—-------

Base e¢rop Percena

area
(ha)

tage
utili-
sation

Base crop

area
(ha)

Area
irriga-
ted

Base crop
area
{ha)

Percen-
tage -
utilia
sation

Area -
irriga=
ted

Base crop

area
(ha)

158

_--------—-----—-----------t—
- W -

Percen-
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Sugarcane and banana
Other perennials
Kharif seasonals
Kharif rice
L.S.cotton

Other two seasonals

Total

Rabi

Sugarcane and banana
Other peremnials
L.S, cotton

Other two seasonals
Rabl seasonals

Total

Hot weather

Sugarcane and banana
Other perennials

L.S. cotton

Hot weather seasonals
Hybrid crops in H.W,

Total

1, 713
1,627
11,%12

1,719
18

1,627
iy y 711
1l

3,867.52
27.00
215,59
%,981,16
697. 34
826,61

- e

4,420, 37

30,86

1, 394,60
708 LYy
11,412,00

C -

23,10

30.95

2,42y

4,111
2,409
19,055

2,424

4,111
5 607
553

5,453,63
151 52
24274,97
22,685.19
1,762, 00
3,61k, 07

6,233,27
173,17
3,523,78
3,097 35
19,055.00

8,729, Ok

2%2 43

L 933.88

10 093.15
1 659.23

L 22 T ¢ I J

79.29

55.28

48,56

35.141
8&.99
56.66
72, 85

25.29
60.70
40,47
24,28

3,944
S0L
yon

20,485

3, Qlk
501
k4945
8

5 1 97
26,442 143
?1h 73
640,59

8,114.10
429 il
549, 01

" 20,485, 00

- — -

76,02

50,96

15,962

8,109.bY
117,72
1k4,324,77
"153,87
684, 09

- - A

9,268.26
368 09
586,30

15,062,00

12,977.03
h30.86
14,206, 38

-y Wi e

51,54

45,11
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Area

Base c¢rop
area
(ha)

Percen-
tage -
utili-
satlion
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Kharif

Perennials

Kharif seasonals
Kharif rice

L.S. cotton

Other two seasonals

Total

Rabi

Perennials

L.S. cotton

Qther two seasonals
Rabi seasonals

Total

Hot weather

Perennials

L.5. cotton

Hot weather seasonals
Hybrid crops in H,W.

Total

---------—-—-—--—--.——--—--—-----——-—--—-——-—-—-—-----

3,518
296
510

11,980

3,518

8,100

7,237,68
253 72
655.73

11,980,00

-

10, 133-90
399.25
14, 580 80

25,069.95

e T .-

33.80

34,68

2,680

"g01
1,153
13 678

2,680
901
10, 387

4,824 ,26
h32 03
6,974,52
386,17
1,729.74%

55913.6k
772430
1,482,116
13,678.00

7:719.97
1,081,35
lﬂ 697.63

31.21

36,95

3,054

864

- 530
11,697

05
3’32u
15 716
9

6, 283.08
*9%0.58
681 Il

11,697. 00

8,797, 31
1 036.9%
28 290 35

27.00

34,87

33.48

3,824
297

12,751

3,924
3,174

6 Q93 58
"14% 49
5,489,62
127.29
- L“29|06

- e ee ap on b - -

7,867,22
25h 58
367,72

12,781, 00

5 713.51

284

36465

--—-——-—--—-—-—--—-----*—--

Contd,..
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Appendix D ¢ (Continued)

- e Em am W e ar = W
—---—--------—-----—--------—--——---_--——---—------——--—*

crop T T T T o7 1982.83 TSt TooTToTTTTTTmTTT 19838y - T T 77 -
Area T Base crop "7 “Percentage Area Base orop Percentage
irrigated area utilisation irrigated area utilisation
(ha) (nha) (ha) (nha) ‘
Xharif
Perennials 2,919 5,254,49 2,050 3,690,20
Kharif seasons Lh6 205.86 Nil -
Kharif rice 2,062 L 1639, 18 Nil -
Two seasonals 536 " 357, 38 L5 296,71
Total 10,1456, 91 22,79 3,9%6.91 8,67
Rabi
Perennisals 2,919 6,005, 34 2,050 4,217,52
Two seasonals "53¢, "551.36 "1 "457.75
Rabi seasonals 8,242 8,242,00 13,160 13,160,00
Total 11+ 798,70 25,50 17,835,27 30.73
Hot weathey
Perennials 2,919 2,921.88 24 050 5,905.20
H?W.seasonals ﬁil ’Nil 18 516 33,330,63
Hybrid crops in H.W. Nil Nil - 63,01
Total 2,921, 88 5439 39,298, 84 72,53
Total 28,177.49 17.81 61,121,02 38,64
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Apperdix E : Ralnfall at Sirur Ralnguage Station for the Period frow 1970 to 1983
(Rainfall in em;)

-—---—w------—--—---—-—-n——---..-——---——-—-—-----—-———.----—_-----_--_
- e Em am A W e e W = W W W

Month ggi'ﬂ?lan 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1921+ 1982# 1983+
January 4.0 - - - - - - - - - - - - _ -
February 3.0 - - - .. - - - .: - .. .: .- : .:
March 2.0 - - - - - - - - - - 2 - - -
April 7.0 35.7 - - . - - - - 35 - 3 - - -
May 18,0 26,5 66,0 29. 2,0 70.0 2 - 18 32 22 7 - 33.5 -
June 107.0 72.9 2640 67 157.3 43,4 100 239 128 80 69 192 52.8 31.1 8.0
July 24,0 27.0 9.0 9 170,2 66,k 65 33 97 17 70 33 39.4 20;0 161.0
Augus t 43,0 103,0  164.0 - 75.9 65.2 105 47 o 21 104 125 11.2 - 60,0
September 143.0 82,0  193.0 5 19,0 302.5 268 .28 .105 149 315 178 366,0 188.1 262; 0
October 62,0 61.0 35.2 142 196,7 47,6 122 L 73 36 (| - 107.0 9.8 90,
November 33,0 - - - 3.1 . - 50 116 &7 66 68 2.6 57,0 -
December 7.0 - - - - - - - - - - 1 -: - -

- e SE e W S A We G e o Wk W W
- e a3 R o @ A e YR Ak W SR S S AR R g ek g S S AR AR e G G W N AR R ME AR Wk SR sk S We W wE AR Er W SR WE ER S WA EA W ST SR Em S U MR ey GR Ea Ar Y S e W AR

- dk W e B s S I o W e W = s
- R SR WS g W EE S S W W e W A M MR g e S G AR AR EE AR TP AR SR B W M AL me E B AR an G Wk AR wh B ae AR R AR SR W o W A AR g A AP A AF R WR dE am g =

# Rainfall at Chinchani

Source : 1) Socio-...conomic Review and District Statistical Abstract of Pune District, Directorate of Econoazles and Statistics, Government of
Maharashtra, Boubay, Various Issues,

2) Register of Ghod Dam regarding rainfall at Chinchani, Irrigation Department, Sirur, Pune,
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Appendix F : Seasonal Duties Adopted on Ghod Project

( Area in hectares)

Crop Kharif Rabi - Hot

f e e e eeeeeeean teater
Cane 28,33 28.33 20,23
Kharif seasonals 129,55 - -

Two seasonals 48.56 56,68 -
Rabl seasonals - 85,00 -

Hot weather seagsonals | - - Lo 47

-----------'ﬁ------———--—.-------
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Appendix G : Conversion of the Area under Various Crops in
the Approved Cropping Pattern of the &®odeBtoject
into the Base Crop Area

Crops Area Duty Base crop
(ha) area (ha)

Kharif
Perennials 2,560 28.33 7,680.90
Seasonals 10,000 129.59 6,561.17
Two seasonals 5,600 48,56 9,802,31
2y, Ol 33

Rabi

Perennials 2,560 28.33 7,680,90
Two seasonals 5,600 56,68 8,398,02
Seasonals 6,800 85.00 -6,800, 00
| 25‘535-55

Hot weather
Perennials 2,560 20,23 10,756,30

- s e e sy B

---------—--------------------
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Appendix H : Conversion of the Area under Various Crops in
the Revised Cropping Pattern (1979) of the Ghod
Project into the Base Crop Area

Crops Area Duty Base crop
(ha) area (ha)

Kherif
Perennials 1,900 28.33 5,700,67
Seasonals 8,400 129,55 5,511,38
11,212,05

Rabli

Perennials 1,900 28,33 54700,67
Seasonals 9,000 85,00 9, 000, 00
1k,700.67

Hot weather

Perennials 1,900 20,23 7,983.19
Seasonals 1,200 4047 2,520, 38
10,503.57

--------‘-------—-----ﬂ--—-”-ﬂ--
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Appendix I : Converslon of the Area Irrigated under Various Crops lnto the Base Crop Area

- e e mr EE e R es AR e SN WS SR W SN R AR 4 W AN Em W W Gr Ar am m A R S an Sm W o g R W W W R S W W
- e s e W W @ o s e e = w o am W W
- o W a W W S W W W W A e e

Crop Duty 1970-71 1971.72 1972-73
Area Base crop Percentage Ar;a ------- E;;e croﬁ----Perce;tage E;;; --------- B;;;-;;;;----EE;;;BEQQ;
irrigated area utilisa- irrigated area utilisa. irrigated araa utilisa-
(ha) (ha) tion (ha) (ha) tion (ha) (ha) tion
Kharif
Perennials 28.33 1,303 3,909,46 1,120 3,360.39 1,440 4,320,51
Seasonals 129,55 2,690 1,764,995 3,423 - 2,245,89 3,25% 2,135, 00
5,674,451 23,60 5,606,28 23,32 6,455,501 26,85
Rabi
Perennials 28,33 1,303 3,909.46 1,120 3,360.39 1,440 4,320,51
' Seasonals 85.00 74707 -7,707.00 6,1uh - 6,144,00 9,772 9,772,0C
ST 5,500.3  vLo 0525 6160
Hot weather
Perennials 20,23 1,303 5, 474,79 1,120 4,705,.88 1,440 6,050,42
Seasonals 40,47 1,840 3,%64.59 2,047 4,299.36 - Tres s )
: ;:355:55 - 5,00§:§ﬂ - 6,050,142 -
Total 26,630.25  46.17 24,115,91  41.81 26,598.44 k6,11 - -

-------—----—---------u--—---—--—---------—----——----—------

Contd...



Appendix I : (Continued)

- Base crop Percentage
utilisae

Area ir-
rigated

(ha)

area
(ha)

tion

- S T g T T e S A -

Area ir- Percentace

rigated

(ha)

1975-76

Base c¢rop

area
(ha)

utilisa-
tion

1976-77
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- e T e T o M e M E W @ S e @ e w e @ T e S B W O W e e W W O de T oy e e ay e mm e W dw M e es

Base croB 5;;;;;%;;e
utilisa=

Area ir.
rigated
(ha)

area
(ha)

tion

- ews R e ve m WE R W B T W W M M s == == ep S M W W M M W W W G TSI AR TR MR R W M M SR e M W R S oy M e SR G A S S & @ S W T W R W W R R W wr T e W we W W m W ow

Perennials

Seasonals

Rabi
Perennials

Seasonals

Hot weather

Perennials

Seasonals

777

3,767

777

6,009

2,331.27

2!""71-59

24331.27

€,009,00

3,264,70

5'!81"9039

19,97

36.45

308

4,656

808

9,342

808

3,017

2,L24, 28

3, 054,88

2,42k%,28

9,342,00

11,766.28

3,394.96

6,336,67

9,731.63

22.79

51.43

1,409

7,499

1,409

13,372

1,409

3,177

4,227.50

13,372,00

38, O

76.92

- - -

----------‘----
——u---—-—--—------—-————-----------———-—--—-----—_—_--—---

-

197374
K}Eéfi;:"BQEE'Z}oB' Eercentage
rigated area utilisae
(ha) (ha) tion

872 2,616.31
1,642  1,077.3%
3,693.65  15.36
872 2,616,311
6’657 6,65’7000
9,273.31  40.53
872 3,663.86
1,404 2,948,85
6,612.71 -

Contd,...



Appendix I : (Continued)

Area ir-
rigated
(ha)

Base crop
area
(ha)

Percentage
utilisa=

tion

Percentage
utilisa-

Area ir-
rigated

(ha)

Base crop
area
(ha)

tion

Area ir-
rigated

(ha)

Base crop
area
(ha)

Percentage

utilisa.
tion

167

-t i an W Wk ar wp B em U S W WS R P S SR W SE SR g EE NN SH SR an W A ey em T A EF Mm E S W) GF GF GE AR am Ay A S En G WF AR e G S Mr EE G W W AR WE AR W OGP &R Wy W SR s W e SR A ek e S W

Perennials

Seasonals.

Rabl
Perennials

Seasonals

Hot weather
Perennials

Seasonals

- e s = -
--—-_---------------—---—----—n—-----—--—----——-—-—--------ﬁ--
-

2,129

6,051

2,129

12,044

2,129

3,000

1977=-78
---------- 5;;;72;35' EE;E;Etaée Area ir.
area utilisa- rigated
{ha) tion (ha)
6,387.75 1,400
: 39 970016 7’1‘4’9
'10,357.91 43,08
6’38?075 l,’+00
12,044, 00 11,322
18,431,75  80.56
8,945, 38 1,%00
6,300.96 4,360
15,216, 34 -
Lk4,036,00 - 76.34

4,200,49

%+,690,58

4,200,449

11,322,00

- T v T

ol T s

5,882,35

9,157.140

37.00

67,85

1,040

6,093

1,040

94059

1,040

9,059.00

1? ’179 L] 37

""’ 36907‘+

10, 014,33

- — v - -

63,42

82.85

1,560

7,734

1,560

9,949

1,560

3,9k

-y

6,55‘4‘. 62

8,283,67

87.00

99.52

Contd,..



Appendix T :

- Ep e W em mm mm We W W WS AP G WS W wr mr B W 4G S N Ee TF G W W o s W T SR @ Ak T SR W E TR S M @ o a @ W AR W AR Er T W @ G e Ee S R e R R GBS SR AR R S wh B W ue wm Wk wm

W A W mr W s T mm W A R wr B WE wm s wm e m e ME R U S W e M TR @ W T Sl & e T M M S W M W @ e N M W W W Em W E % W G o = W W = @ = e = o W e @ W W e o = e

Perennials

Seasonalé

Rabl

Perennials

Seasonals

Hot weather

Perennlials

Seasonals

- Em e =t e -
- e e mm Em ok WS 4F G P i an ma T AR W e S = S
- em Em ms WE P an e SR W W WR AR R &N e e TR Ey A SR e W I = W
- e e 4 @ o= = =

- e e e -
a wmr W Ep T an Sk oy R AN SR ws W ER A A e =
- e em my ws Ty mp ek N WE Mz SR ¢ wh EE W T AR W W SR = AR W W o =
an @ @B ea W A 2 We " @ = -

(Continued)

Area
irrigated
{ha)

1,617

6,239

1,617

9,%23

1’617

3,332

Base crop
area
(ha)

4,851.57

4,093.5%

h‘! 8510 57

9,923, 00

6,79%.12

6’9980 27

Percentage
utilisa-
tion

79.78

100,50

Area

(ha)

1,780

4,280

1,780

1.0,266

1,780

2,137

59 340,63

10,266, 00

- — -

Percentage
utilisae
tion

72.68

106.16

- S ey G W T D Gt SR D A D S T D

Area

irrigated

(ha)

1,650

54515

1,650

9,125

1,650

3,398

Base crop
area
(ha)

4,950.58

9,125,00

- i - . - -

6,932.,77

7,136.89

- e SR e =

- ey ep e = -

Percentage
utilisa=
tion

76,43

95.75

133.9%
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