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PREFACE

The Gokhale Institute has a long standing interest in
the economics of irrigation., The first study into the bene-.
fits of irrigation in India, in the Godavari and Pravara
Canal areas, was carried out by (late) Prof, D,R, Gadgil
in the Institute in 1938-40, Again, the first study in India

" into Cost-benefit analysis of a newly prOpdsed multipurpose
river dam project, at Hirakud on the river Mahanadi in Orissa,
was undertaken in the Institute during 1954-58, by Prof, N.V;
Sovani and N, Rath, The scholars in the Institute had also
been associated with various other enquiries relating to
irrigation in the State in later years. In more recent years,
there was a growing feeling that there had been some basic
change in the socio-economic‘éonditions underlying'irrigation

_dih_ﬁhe drought prone, water-scarce regions of the Deccan, and

a fresh look at the problem was necessary,

This study has its origin in the many discussions
the then Director of the Institute, Prof, V.M, Dandekar and
Prof, N. Rath had with the then member of the Central Water
Gommiésion (late) Shri C.V. Gole; The_Institute proposed
this study and the C4C approved it and agreed to finance it.
Sbon after the proposal was approved, Shri Gole.retifed and
after a brief service abroad; sud&enly expired. We would
like to pay our tribute to his memory for his deep and

persistent interest_in not only the technical but aiso the
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economic aspects of irrigation in India, which encouraged

-the Instiﬁute to propose this study to the CWG,

The study haq‘an advisory committee whose members
chaneed qﬁer the y=ars. In course of our work we raceived
considerable halp and advice from Dr. A.B. Joshi, the then
Vice-Chancellor of the Mehatma Phule Krishi Vidyapeeth and
his successor Dr._b.K. Salﬁnkhé. They made it easy for ué
to discuss the agronomic poiﬁts with the faculty of the
Univérsity, and the Professor of Aéronomy made some of his
research results available,tb us. We are thaﬁkful to all

of them,

: ShriJV.R. Depskaf, the then Secretary of the Department
of Irrigation and a veteran irfigation enginecsr, was not only
a member of the Adyisory Committee, but also took persdnal
interest in the study, and arranged for us, students of econo=
mics, to become'famiiiar with the technicaliﬁies and 8dminis-
trative arrangement of distribution of canal water, Our

thanks are due to him,

Shri M.A. Chitale, who ‘succeeded Shri Deuskar on the
Rdyisory Committeé,.and is now the Chairman of the CWC, has
b?én’One of our most perceptive Advisorst He has helped us
with 2 s=~asoned irrigation engineer's perception of the |
proﬁlem, and made many véluable suggestions on our draft

chapters, We wish to record our perscnal gratitude to him.
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Shri M.G. Padhye, who preceded Shri Chitale as Chairman,
CWG, had read the second and parts of the thirdlchaptér and

made useful comments and suggestions,

The succeeding Chief Engineers of Irrigation, Pune

.Divigion, .and the‘Executive Engineérs, Nira and Pravara
Irrigation Systems, as well the concerned Section Officers

of tpe canals, readily made 8ll iﬁformation availéble to us,
and helped in a variety of other ways. Our thanks are due to
then, | |

: By the time our survey was under way, we bame in contact

with Shri H.V..Dhémdhefe, (the then) Diréctor of the "Tater and
Land Mansgement Institute (set up by the Governmenp of Mahara-
shtra) at Aurangabad, and his colleagues in'the“faéulty. This
cpntinuing-éontact;has been of abiding benefit to us, Not
- .- only have we discussed various aspects of our study with Shri
Dharidhere and Prof. S.B. Varade, Professor of Agronomy in the
" Institute, but they have gone through the dfaft report and
.made many useful suvgestions, particularly on technical magters,
| which we have been able to incorporate in this study. Our
mutual discussions resulted in one qf us taking up a part of a
study relating to the Mula canal system which WALMI was then
undertaking at the behest of CWC,

Another senior engineer who has gone through the draft
’report, and also discussed with ds the nature and requirements
of the Rotational Water Supply System and the crop .pattern

requirements, is Shri S.N, Lele, the then Administrator,
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Command Area Development Authority, Ahmednagar, We have
learnt a lot from him, and we wish to record our deep

appreciation of his help and advice.

We also record our thanks to the Economic and Stétis-
tical Adviser to fhe Ministry of Agriculture, Government of
India, for psrmitting the Institute to copy out the detailed
annual data relating td the crop costs and returns, based.on
the cost of production survéy in Maharashtra every year since
1972-73. It placed valuable data of a type that it would not

have been possible to collect in a single year, at our diéposal.

It is not customary to thank colleagues in thg Inspi-
tute for all the help and assistance received, But we record
our special thanks to Shri D.B., Sardesai for programming the
‘tébuiation and anélysis.of our voluminous data, and Shri S.M.

Kulkarni for typing the report unhesitatingly, under pressure.

Needless to0 say that we alone are responsible for any

errors that may remain,

This study owes its origin to the support of the
Central Water Commission and we record our sincerest

‘acknowledgement and thanks to the CWC,

March 19, 1987 - N, Rath; A.K., Mitra

Gokhale Institute of

Politics and Economics,
Pune 411 004
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CHAPTER I
THE PROBLEM

‘1.1 Iryigation is crucial to the development of agriculture
in India. It is necesséry in'drder'to ensure stability in crop
production and fuller exploitation of cultivable land in.ali _
seaéons. It isvalso neceésary in 6rder to derive and sustain
Eenefits from biological improvements in crops, and technolo-
gical improvements in cropping.
;1.2 However, available estimates of potential total water
resource for India as a whole show that it is in short supply
compared to the requirements for irrigation.1 In 1980-81,
h9;585 m/ha of brob land,'coésﬁituting only about 28 per cent
of the‘total_crop land (28.61ﬂper cent of the gross cfopped
aréa,'and‘27.66 per cent of the net cropped area) in India was
irrigated. The ultimaﬁe irrigation potential from all sources,
" Surface and undérground,:is estimated, in the Seventh Five Year
Plan document, to be 113.,5 m/ha of gross cropped area.- Assum-
ing the 1980-81 intensity of irrigation, this implies that ]
nearly 60,6 per cent of the gross cropped area, or about 63.3
per cent <_>f the net croppe_d area in the country, can ever be
irrigated. (Ref, Table 1.1) |
1.3, While the all-India figure highlights the overall in-
adequacy of water for irrigation, the regional picture shows
wide differences in this regard: The state-wise data; in
Table 1.1, show thagt in the states of Assam, West Bengal,

Bihar, U.P., Haryana and'Punjab, covering the Brahmaputra

1



valley and the Indo—Gangetlc plains, all the net sown area (or
almos% all of 1t) can ultlmately be prov1ded with irrlgation.

On the other hand, in the states of Rajasthan, Gujarat, Maha-
rashtra and Karnataka the ultimate potential net irrigsted area
is expected to be between 25'and LO per cent of total ﬂet sown
areé'and between 30 and LO per cent of gross cropped afea, ]
presuming the ex1st1ng 1ntenslty of cropping on irrigated land,
This percentage is only marginally higher for Madhya Pradesh,
around 50 per cent. The states of Tamil Nadu, Andhra Pradesh
and Orlssa show a Stlll higher percentage, between 60 and 70 per
cent, But if the coastal plalns of these three states, 1nc1ud—
ing the large river deltas, are separated because of near 100
per cent ultlmate 1rr1gat10n potentiality there (the data are

. not separately avallable), then the remaining areas of these
states 1y1ng in the upland plateau region, wduld also show per-
centages 51m11ar to those of Karnataka, Maharashtra and Gujarat,
The entire plateau reglon (1nclud1ng the arid reglons of
Rajesthan) is chéractérised by rather low and uncertain rainfall,
andlpeorer andﬁmere uncertain underground‘sources of water. In
fact, beﬁween 40 and L5 per cent of the ultimafe irrigation poten=-
tlal in these reglons is expected to be frcm minor irrigation
sources, mainly from underground, which are known to be more
uncertain, and often with poor dlscharge capacity. The long term:
perspectlve of agrlcultural development in these regions, there-
fore, acquires a dlfferent and more serious dlmen51on. It is

obvious that the use of water in these regions has to be most

economlcal if agriculture is to develop and sustain the vast



mnltitrdes dependent on it. _

1.h§ The position and potentiality of‘irrigation in the.Stete
of Mgharashtra well illustrates ths problem. In Table 1.2 are
éiven data about the present (i.e;,1982) pogition of irrigation'
and the ultimate notential from all state-sector sources of flow
irrig;t;on (major, medium and minor), districtwisez. The pér-
tentage'figures,in the last column show that except the eastern
most districte of Bhandara and\Chandrapur (including Gadchiroli)
and Nagpur, the coastal districts, and the district of Kolhapur,
onlf,about LO per cent or less of the net .sown area“in the other
districts can ever be irrigated. The per cent is 30 or less in
6 of the nine districts of western Mgharashtra, in L of the five
vdistricts ef Marathﬁada, and in the three western-mcst districts
of the Vidarbha Tegion.

1e5 The ultimate 1rrlgat10n potentlal in Table 1.1 and 1.2 is
calculated on the basis of exlstlng pattern of use of water for
different crops, and the existing intensities of irrigatiom.
Therefore,»expreseed_in-terms of net or'gress'cropped area, the
figures cannot say anything clearly about the comparable avail-
abllltY of water fbr 1rr1gation 1n the different distriets.

To make such a comparable statement, the Irwigation Department
of the State Government has expressed the ultimate 1rrigation
potential in every district in terms of "Rabi Jowar equivalent"
Tt means the number of hectares of Rabi igﬂgg that can be
ultimately irrigeted with the guantity of water that is likely

to be available in the.districtrfrom the'various flow irriga-
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Table 1.1 ¢ Present (1980-81) and Ultimate Potential
(major and minor sources) Irrigated area
(gross and net) as percentages of net and
gross sown area

1980-81_ Ultimate-Potential
State ' Net Irrig. Gross’ Net:-Irrg. Gross’
Area as Irrig. area as Irrig.
of Net = Area as % % of Net . Area as
Sown area of Gross~ sown area % of '
' ’ cropped Gross
, , .. area. ' , cropped
. : . ' area
(1) - (2) (3) - (&) ~{5)
‘ Andhra_Pradesh 32.2h . 35-36 | 68_-31 69 035
" Assam . 21,854 - 16,60 100,00*  77.48
Bihar . 35,51 32,58 100,00* 100,00
Gujarat = 20,92 21,82 42,56 13,03
Haryana | | 59 .24 60,58 815 0 77.08
Himachal Pradesh 16,08 . 16.49 3L.62 32.88
Jammi & Kashmir — 42.52 140425 86443 74 .91
Karnataka - 13475 15.72 . 37.88 41.09
Kerala 10,92 13,31 . 60.18 59 .88
Madhya Pradesh = 12.47 11,46 51 .85 46 .82
Mgharashtra 10.53 12.41 - 30.55 | 34.12
Orissa | 19.82 19,56 - 68.35 59«2k
Punjab - 80,70 85 48 91,43 9249
Rajasthan - 19,50 21,61 26,8 29 420
Tamil Nadu 47395 50492 56477, . 59407
Uttar Pradesh 51,489 16.27. 1oo.oo¥ 95 ¢22
India 27.66  28.61 63 .23 60.62

- -— 0 omm mm W8 = = e
ﬂ“,-“_----—,-&.—_--_---ﬂ-——---.

% indicates thatfthé‘bercentage is more than 100.

Source : Data relatifig to 1980-81 are taken from Indian
S Agriculture in Brief, 20th editicm, (New hi ¢
Ministry of Agriculture and Rural Development), Table
2.6, and the Ultimate Potential data are taken from
.. Seventh Five Year Plan, 1985-90, Vol. 1I,

(Footnote: See next page) Annexures 3-2 and 3-6,



Footnote to Tahle 1.‘f

Method:of calculation of Ultimate potential Percehtages:

_ The method of calculation for every State is along the
lines 111ustrated for all India in the following :

Present (1080—81) and Ultimete Potential Irrigated
area_(gross and net), as proportion of the estimated
total crop area (gross and net) in India,

1, QGross Cropped Area (1980—81) 173-32h (M/ha)

2. Net Cropped Area - . " 140,270 (M/ha)

3. Gross Irrigated Area 49,585 (M/ha)
' | 38,805 (M/ha)

5. (3) as per cént of (1) 28 .61%

6, (4) as per cent of (2) 27 .66%

7 fh) as per cent of (3) 78 .26%

8. Ultimate Potential Irrigated

L. Net Irrigated Area

_Area (gross)

(8)mnms(3)

‘ _Net 1rngated area out of the

additional %ross irrigated

area (9) x

Ultimate §o ential net 1rr1gated'
_area : '

plus (10)

Ultimate potential gross cropged 
area (1) plus { (9) minus (i0

Potential gross Irrlgated area

as per cent of total. gross

-cropped area

Potential net Irrigated area zs

per cent of total ne* cropped
area

113.5 (M/ha)
63.915 .(M/ha)

'50;0_20 (M/ha)
80.825 (M/ha)

187.219 (M/ha)

60.6%

Ncte ¢ In estimating potential net and gross croppéd area as
well as net irrigated area; the existing, i.e. 1980-81
‘relations of these have been used to estimate the future
potential. If a greater intensity-of cropping on irri-
gated land is visualised for the future, the percentage
in rows 13 and 14 would be smaller than what is
estimated in the table.
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Present (1982) and additional potential irrigated

cropped area in Maharashtra from State Sector

Surface Irrigation Sources . '
: SR (Area: in '000 ha.)

Table 1.2 :

- an e e W m =y am e

Irrigation Additional

- e W Er am WE mm S mm mmy et BB WE gun  pem  pme S -

District Total Total Irri-
Potential Potential (2¢3) gated Area
Created Irrigated as % of Net
(Upto June Crop Area Sown Area
1082) o (1978-79)
(1)} N ) (3) (4) 5)
1. Greater Bombay (- - - -
2. Thane" -8:39 129 .83 138.22 52:14
3. Raigarh - 23:.32 138,21 161 .53 82 .50
L, Ratnag;i.r':i. 4,70 139.97 114-1!—067 L0 060
_ KONKAN 36 .41 108 .01 bl o2 54,38
5. Nashik 113,36 68 .23 181 .59 20 .41
6. Dhule 6L .55 5147 116,02~ 1646
7. Jalgaon 106.31 232.99 339.28 L1.86
8. Ahmednagar 206 .56 126,08 332,64 27 .38
9. Pune 133.86 77.10 210,96 21,07
10,. Satara 97.63 127.77 225,50 38 .47
11. Sangli 75 41 115 .48 190.89 30.98
12, Solapur 14,2 .61 156,03 208.6L,  26.26
13. Kolhapur 59,53 192,83 252.36 59 .56
WESTERN MAHARASHTRA 999,82 1147,96 2147 .78 2.09
14 . Aurangabad 101 .69 143,23 244 292 20,17
15 . Parbhani 135.01 150,52 285,53 28.35
16 . Beed 73.23 - 139.75 212.98 26 .31
17 . Nanded 87 .56 205 .87 293 .43 L0.31
18, Osmanabad 69,96 - 88,51 158 .47 14421
MARATHWADA L6k (45 127.88 1192,33 2L 16
19 . Buldhana 32.77 .65 .95 98,72 14.48
20+ Akola L3 o1 - 4025 83 .66 10.19
21: Amravati 14,25 119,76 144, .01 19.92
22. Yavatmal . L0,.88 201.22 332,10 38.86
.23. Wardhga 27 .62 155 .54 183.16 L1 JLb
2L Nagpur . - 6811 261 .52 329.63 58 ,29
25. Bhandara 132.56 325,90 1,58 .46 118,06
26, Chandrapur 7939 L62:13 - 451;52 78339
VIDARBHA 438 .9) 1722.27 2161,21 41,83
MAHARASHTRA 1939,62 L006.,12 " 59L5 .74 32.59

Source: Col.2 from Table 7.4; Col,3 éalculated on thé basis of

'  data in Tables 7.k (Col.2),7.5 (Col.2) and 7.7 (Cols.
3 & LY: €ol.5 is Col.lk expressed as a percentage of data
in col.5 of Table 7.3 of the Report of the Fact Finding

Committee on Regional

198l .{Bombay : Department

Imbalance in Maharashtra,April,

_1?E____'_""—7T_'_"_"__§

Planning,Government of Mgharasht
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tion sources in the State sector., These data are pr'e.s'ented\in
Table 1.3, Col. 4, and they -arer expressed as percentage of net
sown area of the district in Col. 6. The data show that if
‘irrigation. is provided to only a crop of Rabi Jowar, then the
water ultimately available will sgffice to irrigate 64 per cent
-0f the net sown area of the State. This underlines the érgss
inadequacy of water for irrigation in the State as a'whole.
There are 11 district - five in Western Msharashtra, three in
Marathwada, and three in Western Vidarbha - for which th:Ls per=
centage is lower than the State a-verage, in many of these cases
it is as low as, 30 per cent or less. Sq.nce Rabi Jowar requires
l.es,‘se.irrigétidir water than other crops, ‘these percentage figures
highiight the great relative scarcity of irrigation water in
the State in general and in the drought-prone agrimzltu'ral- :

- regions of Western'Mahareshtra and Marathwada, énq the 3
western-most districts of Vidsrbhs, in particular.

1 ‘6 ‘From the point of v:.ew of the social economy , irrigat:.on
_water is the factor in shortest supply, dﬂ.orter than land, in
the agriculture pf most parts of the State, particularly those
located in the relatively 1ow rainfall reo‘lons that are also
drought pror;e.- Under such factor supply ._s:.t\.lat:l.on, elementary
economic logic as welll as common. sense suggest that maximisa-
~tion of returns from--sgri culture would imply maximisation of
return per unit. of the factor in r'eletively '_short___supply. In |
this case it should mean maximisation of net return per hectare-~

meter of irrigation water, and not per hectare of irrigated
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Table 1.3 ¢ Present (1982) and additi-nal Potential Irrlgated

VIDARBHA 2713.90
MAHARASHTRA  7790.11

B i ke,

Area in terms of Rabi (Jowar) Equivalent.
(Area: in '000 ha)
Dlstrlct Irrigation Upto Total Net Sown (4) as
Potential . June Area . % of (5)
under con- 1982 (1978-79)
struction
and future
, {Rabi Equlvalent;
(1) (2) (3) (& (5) (6)
1. Greater )
Bomba S e - - 6.60 -
2. Thane .R261.,52 16,90 278.42 265.10 105 .40
3. Raigarh 283 .60 L7.85 331.45 195,80 169.28
‘L. Ratnagiri 252,24 8.47 260,71 356.30 73 17
KONK AN 797.36 73 .22 870.58 817.20 106,53
5. Nashik 113,11 187.93 301,04, 889,60 33.84
6. Dhule 9l 421 118.15 212.36 705,00 30.12
7.+ Jalgaon u81.55 : 219:74 701.29 810,50 86.53
8. Ahmednagar 256.65 L20.48 @ 677.13 1214.90 5574
- 9. Pune 165 .49 287 .34 452.83 1001,00 L5 2L
10. Satara 277.05 211.74 488.79 585.90 83 43
11+ Sangli 299.76 195,75 495.51 616,10 80.43
12, Solapur 345.92 316,17 662.09 1137.40 58 .21
13, Kolhapur 798.28 246010 1044,72 423.70 246,57
WESTERN T ' S '
MAHARASHTRA - 2837.79 2203 ,74 5041.53 378L.10 68,28
1h. Aurangabad 258 89 0 183.81 442,70 1214.00 36.47
15, Parbhani 6.35 337.57 713.92 1007.30. 70.87
16. Beed 237 .07 124.23 361,30 809.50 Li,63
17 . Nanded - L424.43 180.52 604.95 727.90 83.11
.18, Osmanabad 144432 109.18 253,50 1115.00 2274
MARAT HWADA 1441 .06 935.31 2376.37 4873.70 L8.,75
19. Buldhana 130,68 6493 195.61 681,90 28,69
20. Akola 80.94 87.30 168.24 820.70 . 20.50
21. Amravati  202.38 2,.08 226,46 722.90 31.33
22. Yavatmal 601.82 8L .48 686,30 854,60 80.31
23, Wardha 307.20 5455 361.75 L442.00 81 .8l
2h . Nagpur 4,02 .21 104,75 509.96 565 .50 90,18
25, Bhandara  420:36 170.98 591.3h 388.30 ° 152.29
26. Chandrapur 547.34 690.80 92 .84

-—————-——-—-————--———————"——-—--.-——-

Source. Tables 7.5 and 7.6 (Table 7.4 for Col,5) of the Repor
of the Fact Finding Committee on Regional Imbalance 1n

Maharashtra.
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land. The Irrigation Commission (1972) has-also acknowledgéd
this logic in regard to the relativgly wétér-short-regicns.
It sayst |
' "In areas other than those with ample waﬁer

resources, .... Our policy should éim at securing

the maximum crop production per unit of water.m™
1.7 This logic, of course, ﬁolds for individual farms as well
as for the society as a wholes If an individual farmer is faced
with a tdtal‘quantum of water which is relatively short of what
the total irrigable land at his disposal would require, then he
must try to maximise returns per unit of water. If sometime
one findsifarmers behaving in a manner that csn be interpreted
Lo suggest as if they are trying to makimise'return per hectare
of 1rr1gated 1and 1t is most likely that they are indiv1dua11y
faced with avallablllty of more water than irrigable 1and
(possibly because of state policy in regard to supply'of ‘canal
-water), deépite the overall regianal shortage'of=water for
i;rigation.h. 7 | _
1.8 The pattern of_canal'irrigat;on'that'has developed in
these'relafively dry regions of Western Monarashtra over the
last century has Seeq quite different from that in many other
parts of the country. In the first place, the culturable.
command area (C C.A.) under a medium or major flow irrigation
project is much larger than the area that is planned to be
provided w1th irrigation water in any year, called the irri-
gable command area (I.C.A.) The I.C.A. is smaller for two main

reasons :‘(i) The inadequacy of the qﬁéﬁtityzof water
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available in the reservoir, at 75 per cent dependability, and
(ii). the pattern of cropping‘ﬁnder irrigation envisaged, Most
of the flow irrigation projects were conceived essentially as
protective irrigation prbjects,in view of low and uncertaiﬁ
rainfall in the region. It was, howéver, found early that the
feasible cropping pattern under‘irrigation would not be able
to generate enough income and water revenue to make thése
prqjeéis financially viable. The cropping pattern depended on
the prevailing crops and culturable practices and the firm
possibilities about it including normally expected yields in
years of normal rainfall, the prices of various crops, the
changes in land lay out and sloée necessary for the purpose,
\.ahd.the possibility of raising necessary capital resocurces, and
the possibility of raising necessary capital resources, and the
wofthwhileness of éll“these. Ofiginally, these systems were
deéigned\td'irrigate the seasonal crdps, like jowar, bajra,
cotton, etc.,, generally grown under rainfed bonditioﬁs, in order
to protect them from impact of adverse rainfall. The earliest
canal system of the regién was the Nira Canal System., ‘The -
experience in this .and the later éanal systems in the regior
wés tbat_fgrmers_made'poof‘use‘of irri gation water except in
years‘of drought. The reason, as M. Viswesva?aya pointed ocut st
thet.timej‘waé ﬂhat while these Seasqnél créps yiélded*more
under irrigaﬁed.condition, ﬁheir costs oflprodpction under irri-
gation were also proportionatelylhighef, leaving no more farm

business income than under unirrigated conditiom in a year of
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normal rainfall, . Because of this disincentive,'the sugarcane
"block" system, with assurance of water to a block of land for
six years at & time, ﬁas introduced to persuade the farmers to
use irrigation water, since this was the only important crop '
that could not be grown without irrigation, and was profitable.
Entrepreneurs were encouraged to start sugar facto;ies so'that
the farmers feel encouraged to cultivate sugarcane. This stres:
on sugarcane in the irrigable command areas of irrigaﬁioﬁ pro=-
jects resulted in further shrinking of the origiﬁally planned
I.C.A. | | | |

-

1.9 There is:rééson to believe that the undeflying agronomic
and economic conditions have undergone change in recent years,
particularly the last two decades, New crops, new varieties
. of‘seedé of the traditional crops, new.agronomic_practices as
well ‘as different market conditions have emerged. This holds
out greater possibility of more economic use of water in farmine
If the current sugarcane—céhtred péttern'of use of canal'water
needs to be changed -n. such groqnqs, the question of sugarcaqe
cultivation msy be examined with the help of well-irrigation
in the. command areas, where wells.can recycle the inevitab&y'
seeping can31 water. Indeed, phe Mahqrashpra Irrigation |
Commission, reporting in 1962, that is, even before the new
seeds and crops had been introduced, had'stressed this as a
rolicy change, in the interest.of wider.use of canql watér iﬁ
the eésentially drought prone regions of the State.6
1-10. Examination,of this whole préblem{requires enquiry into

a set of related questions. It is first of all necessary to
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ascertain the quantity of éanal;}ater required and actually used
to irrigate individual érops inieach of the three seasons.
Given this information, it would be possible to examine the
typeé of crops and cropping patﬁern'that would.give the best
return td‘soci?ty per unit of irrigation water. This requires
examination of the levels of physical inpuss and output df every
~one of the crops under irnigation, and their valuation.at com-"
parable prices. It also requires examinatiom of crop notations
and COmbinétions_at the farm level, from the agronomic and
economics angies. The exercise has to be based on data not
relating to a single year but to¢ a number of yeafs, in order to
take account of variations in weather, yields, and prices.
" Estimates will have to be made taking into account different
degrees of risk asgdciate&ﬂwith these elements of farm business,
1,11 If wider coverage bf irrigation water, than currently in
vogue, is indicated by ﬁheéé exercises, theﬁithe additional
-costs of construction éf thése dlannels as well the greater
losses of;watef throﬁgh seepége have to be taken-;nto account
in estimating the final sobial_benefits and costs. These are
bgsically engineering problems.
1,12 This examination will be essentially in terms of the
current rates of use of wétef by farmers for different crops
and the current manner of supply of canal water by the irriga-
tion authority. It is, however, possible to think of different
rates of use of irrigation water by different crops in the

region, alded by a different design and schedule of water

distribution. This may lead to greater ecaicmy in the use of
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wgter,and, theréfore, further expans@cn OI Tne 1rrlgaoLe areas
-1;13 The purpose of the present studj is to examine mainly the
first set of questions relating to thé most economic utiiizatidn
of irrigstion water in the region. The related question of
additional capital cost and cost due to seepage of water involved
in drawing the distribution channéls-longer to cover wider areas,
is essentially an engineering ﬁroblem. We propqsg to use some
study by other agencies to illustrate the problem. The last set
of questions arising out of different methods of distribution of
water caﬁ at preseﬂtﬁbe mainly of a speculative character in‘the
absence of sclid ground level experience. We shall refer to
these probleﬁs at the end, only in.a general way.

1.4 Tt is prdposed'to éxamine thé'pattern of use of irrigation
‘water and the economic alternatives, in the context of two
.',wg%}eéstablished canal systems in thigkdrought prone region,
éséentially to illustrate the problem., They aré: the Pravara -
Left Bank Gahal (PLBC, for short), and the Nira Left Bank Canal
(NLBC) . | -
"1.15 The river Pravara in the Godavari basin is dgmmed_aﬁ
" Bhandardara in Akola Taluka of Ahmednagar district. The con-
struction of the dam began in 1911'and'the danm as we11 as the
‘entire canal system for distribution of water were completed

by 1926, thqugh by 1924, except for minor ipems} thé essentia}
jstorage-capacity and distribution system were_fUlly operative. A
The cansls do not take off directly at Bhandardara. ‘Instead,

the stored water is let into the river and picked up at Ozar,

L5 miles down stream, with the help of a pick up weir. The
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two main canals, Pravara Left Bank Canal (PLBC) and Pravara
Right Bank Canal (PRBC) take off from here to irrigate the
command area. The main canals are 80.12 miles long (PLBG =
47.12 miles); the branches distributories and minors are 183
miles long (PLBC = 140.37 miles and PRBC = 43 miles). The gross
command area of the system is 228,720 acres (PLBC = 154,957
acres and PRBC = 73,763 acres). Eighty per cent of this, i.e.,
182,976 acres (PLBC = 124,561 acres aﬁd PRBG = 58,415 acres) is
cultUWrable command area, that is cultifable land that can be
irrigated with the distributcry system if water can be made
available. Originally, the Dam was conceived to store 13,000
million cubic feet of water, and given the expected cropping
pattern ﬁnder irrigation, some 75,000 acres were expected to be
irrigéted annually (I.C.A.). However, the actual storage capa- .
city created by 1926 was a little over 10 TMC, giving an I.C.A.
of 57,000 acres, 40,040 under PLBC and 16,960 under PRBC. The
balance was to:be,provided-later by fixing_gates at the spill-
ways to raise the storage 1evg1 by 10 feet. The Annual Report
of the Irrigation Department began'by 1932-33, menti ming the
I.C.A, to be 52,000 acres, without any change in the yesérvoir
capacity. By 1940-41, the height was increased by ft., but the
expected area irrigable (ICA) remained unchanged.
1;16\‘The actugl irrigated land, hdwever, rarely reached the |
expected level. We shall mention here only the position with
regard to the Pravara Left Bank Canal, though the s@thation

under the Right Bank Canal has shown similar trends. Till
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1938, that is for almost a decade after the completion of the
canal system, the area under various crops under PLRC ( counting
the aréa under crops standing in the field for the whole year
or for two seasons, Rabi and Kha;if, only once} never exceeded
| 22,000 acres, and fluctuated below this level, while the ICA
ﬁas more than 40,000 acres. From 1939-h0 this area increased;
but till today this area has fluctuated between 24 and 30
.théusanci acres. Besides the regularly irrigated areas, a
certain amount of land is provided with "inadequate" irrigation
(2 t.o.3_ irfigations)"mainly to lands growing sugarcane_un‘der
wells in summer, to supplement their irrigation source., This
was negligible before 1936; since theén it has acquired con-
sideraple importance. Often it has been of the arder of 10 to
11, thouSand acres; it is essentially‘determined by the extent
.épd-diStribution.of rainﬁall dufing the_year and the_leyel of
1ﬁgter in the irrigation wells in summer, - o -
1.17 During the year 1978-79, the area irrigated with permi-
gsion of canal aﬁthority under the_PLBG was 26,734.52 acres.
The division was as follows f -

(Area in acrgs)

Sugarcane Block 4,077 Khari £ 3,852,52
Fruit Block 35344 Rabi - 9,952.20
Garden Block 245 ._5 Total (K+R) 13 ,801;?72
Three Seasonal ‘ " Sugarcane area 4,050.65
Block 378.0 under well
' getting 2/3
Two sessonal Block 3,825.21 @~ canal irrigations

Total under Blﬁéks. 8,879.15 Grand Total 26,734 .52
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1.18 Sugarcane Block area means that only‘one—fourth of the
Block area is under sugarcane during the year (it used to be
one-third until some years ago), apart from some overlap of
the previods years! cane awaiting harvesting. The remainder
of the sugarcane block is put under irrigated seasonal cfops,
as per the_rotatioﬁél plans of the cultivators. Besides these,
a little over 4,000 acres of sugarcane, grqwn'under.wellé in the.
command area, were given 2 or 3 supplementary irrigations from
the cénal during the year. In fact, during the 3 seasons, l.e.,
Kharif, Rabi and Hot-weather {also referred to as Early Kharif),
the gross irrigated cropped aréé was just a little less than .
25,000 écres. In addition there were 1,000 acres under sugar-
cane aé'an overlap of the earlier year, énd about 4,000 gcres
of.sugarcane under wells gﬁppiemented with water from the canal
.system in the Hot Weather. If we add these to the gross irri-
gated cropped area, it comes to about 29,000 acres. Thus, we
find that the actual'irrigéted area under the PLBC varied between
half to two—thirds‘of'the expected I.C. area, and about 20 per
cent of the culturable command area. Sugarcane was the |
dominant éingle crop, accounting for nearly 25 per cent of the
gross cropped srea (including the area 'inadequately' irri-
gated). If-the area of crops irrigated in both the Kharif and
Rabi sgasoﬁs are‘added (i.e., perennials calculated twice),
then more than 28 per ceﬁtrof'the gross irrigated area in the
two seasons together was under sugarcane, And this may be |

compared with the proportion of area under sugarcane .proposed

under the estimated total I.C.A. of 72,000 acres under the
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entire Pravara canals, that is, 1q;000'acies or only 13,88 per
cent. We propose to examine the net returns to the farm ecﬁnomy
per gcre inch of irrigation water under this pattern of uée;andf
compare it with.alternative usg:patterns.
1.19 Thé'Nira Left Bank Canal (NLBC) is the cldest canal system
'constructed by the British in the Bombay Deccan;_fIt was started
in 1876 and went into operation in 1885, with an estimated i;rie
gation capacity of 113,000 acres. With the completion of a
new storage’ﬁork in 1929, the capacity of the Left Bank Canal
'was expanded and a new Nira Right ﬁank Canal was put into
operation, The Nirs Left Bank Canal consists of two zones -
the bergpnial and non-perennial. ,The non-perennial zone;‘which
is at the lower end of NLBC, comprises a part of the irrigation
section (administrative) named !Anthurne', the entire section
called !'Nimgaon' and a part of the section named 'Bavda'. The
méiﬁ tanal in this zpne‘is_S_miles long. It has a_grdss:
command area of 41,909 acres, and C.C.A. of 39,085 acres.:
However, the I.C.A. is only 10,000 acres forming apprqximately
25 per cent of the C.C.,A. A little more than half, i.e., 53
per'cent of this'was‘under two~seasonal blocks; and the rest
under éeasonal cropse. Sugarcane or . any otber perennial crop
is grown in this area eﬂtirely under wells. We propose to
examine the pattern of use of canal water for different crops
in this zone, and particularly the ﬁattern of well water use
fgr sugarcane. ‘ |
1.20 The system of water diétribgtion in these and other canal

systems is specific to the region. The Appendix A to this
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1.18 Sugarcane Block area means that only one-faurth of the
Block area is under sugarcane during the year (it used to te
one-third until some years ago), apart from some overlap of
the previofs years' cane awiting harvesting. The remzinder
of the sugarcane block is put under irrigated seasonal crops,
as per the rotationél plans of the cultivziors. Besides these,
2 little over 4,000 acres of sugasrcane, grown under wells in the
comnand area, were given 2 or 3 supplementsry irrigations f'rvt?rn_f
the canal during the year. In fact, during the 3 seasms, i.€.,
Kharif, Rabi and Hot-weather {(also referred to as Early Kharif),
the gross ir;igated cropped area was just a little less than
25,000 acres. In addition there were 1,000 acres under sugar-
cane as-an overlap of the easrlier year, ;nd about 4,000 acres
of sugzrcane under wells s_'.upplemented with water from the canal
system in the Hot Weather, If we add these to the gross irri-
gated cropped area, it comes to about 29,000 acres. Thus, we
find that the actual'irrigéted area under the PLBC varied betwee
half to two-thirds of the expected I.C. area, and about 20 per
cent of the culturable command area. Sugarcane was the
dominant éingle crop, accounting for nearly 25 per cent of the
gross crepped area (including the area 'inadequately' irri-
gated). If the area of crops irrigated in both the Kharif and
Rabi sgasoﬁs are-added (i.e., perennials calculated twice),
then more than 28 per cent of the gross irrigated area in the
two seasons together was ﬁnder sugarcane., And this may be

compared with the proportion of area under sugarcane proposed
under the estimated total I.C.A. of 72,000 acres under the
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entire Pravara canals, that is, 1q;000‘acfes or only 13.88 per
cent. We propose to examine the net returns to the farm ecdnom&
per acre inch of irrigation water under this pattern gf uée;andf
compare it with'élternative usgjpatterns.
1.19- Thé Nira Left Bank Canal (NLBC) is the cldest canal system
‘constructed by the British in the Bombay Deccan;_-It was started
in 1876 and went into operation in 1885, with an estimated i}rie
gation capacity of 113,000 acres. With the completion of a
new storage’ﬁork in 1929, the capacity of the Left Bank Canal
'was expanded and ‘a new Nira Right éank Canal was put into |
operation. The Nira Left Bank C:anal consists of two zones =~
the perennial and non;perennial. The non-perennial zone; which
is at the lower end of NLBC, comprises a part of the irrigation
seétion'(administrative) named ! Anthurne!, the entire section
called 'Nimgaon' and a part of the section named 'Bavda'e. The
ﬁé&ﬁ tanal in this zpne‘is_Sbmiles,long. It has algrOSs:
command area of 41,909 acres, and C.C.A. of 39,085 acres.
However; the I.C.A. is only 10,000 acres forming apprqximately
25 per cent of the C.C.A. A little more than half, i.e., 53
per cent of this’was_under two-seasonal blocks; and the rest
under geasonal Crops. Sugarcane or.any other perennial crop
is grown in this area eAtirely under wells. We propose to
examine the pattern of use of canal water for different crops
in‘this‘zone,_and Particularly the ﬁattern of well water use
fg~wgmmmm. ' |
1.20 The system of water diétribgtion in these and other canal

systems is specific to the reglion. The Appendix A to this
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Chapter gives a brief account of the methods and terms involved,
.as well as the water rates in force in 1978~79, the year of
‘survey . The second chapter estimates the demand fcr irrigation
water gt the distributory head By different crops in the PLBC
‘and NLBC (non-perénnial), and then tries to calculate the
‘éxtent of loss of water in transit in different parts of the
diétribution system, Chapter three examines the;ecdnomics of
use 6f Cgﬁél water for different irrigated crops and crop
pattefns; Geftain uncertainties associated with the yields,
prices and quantity and frequency of water'suppiy, as® ciated
,with'the calculationg in Chapter three, are examined in Chapter
four. The fifth chapter examines the prbspects for sugarcane
in the State in the light of the policy implications based on

the findings of Charpters three snd four, including the possi-

' bility of sugarcane under well. .The sixth chapter makes a

reference to’the increased capital costs of the alternative

\
pattern of water use suggested, and makes a very brief assess-—
ment of the beneflt-cost ratio. The flnal ‘chapter puts down

the conclusions arising out of this study.
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APPENDIX - A

PRESENT SYSTEM OF DISTRIBUTION OF WATER

A.1 " The system of 1rr1gat10n.as is now seen in Western
Maharashtra is largely ‘the outcome of phy51cal factors such as
‘topography, soil cllmatlc complex, the nature of water resources,
etc. Unlike in other parts of the country the s01ls in Maha-
rashtra vary greatly from field to field and also water is not
plentiful to be supplied to thenfarmers unrestricted.

A2 " The farmer has to decide in advance which crops he

'would 1ike.to irrigate and get the areas of each crop sanctioned
by the Irrlgatlon department. As stated in the Mahargshtra
State Irrlgatlon Gommission Report the sanctions are governed
by the current trrlgatlon pollcles such as maximising utilisa-
tion in Kharlf_season, encouraglng the growing of foodgrain
crops in Rabi season and minimising utilisation in summer
season and most important of all the need to restrict the area
'under~nerennial”crops'to prevent large scale damage through
ﬁaterlogging.

A.37 - Under the ﬁresent,system.of irrigation; sanction is

. given on'seasuaal basis infaddition_tpnthewPermanent commitments
unde? the block system. Water is also supplied for casual
irrigation on application'in form No:7. After getting the

areas under 1nd1v1dual crops sanctloned the farmer has to
obtaln porm1s51on at each rotation for irrigating the sanctioned
erop. ThlS 1s done through a system of 'passeS' issued to

" farmers for. growing crops-as sanctloned.. Before each rotation
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‘the irrigation official enters the date, on which water would be
;supplied, on the passes, after which the farmersbecome entitled
to get canal water for a particular crop and on the date speci-~
'fied. Sanctions for a variety of crops are given on long term.
‘basis, i.e., for six years or some times more. This is the
"block system™. The imﬁortant types of blocks at present in
force on the Deccan canals are (i) cane blocks, (1i) fruit
blocks, (iii) gérdén blocks, (iv) garden and seasonal block,
(v) two seasonial blocks and (vi) three seascnal blocks.]
A.L, (1) Cane Block: Cane Blocks are'séncfioned in multiples
of 1 acrefand the basic c¢ane area is restricted to one-third .
or one-fourth of the total block area depending upoh demand of
irrigators. This is referred to as fone in threé'“or ‘ong in
'fou; cane block!'. Thap heans (in case of one-in-four) if a
farmer has a L acre cane block, he can plant only 1 acre of
caneiin that L acre block; and in the'rema%nder of the block
area seasonal crop is allowed to be grown during the Kharif and
the rabi seaséns, except crops’ like long staple cotton,_lﬁcerne
or groundnut in the hot wééther. The farmers rotate the cane
plot within the block., As sugarcéne necessarily requires
'overlap!, (because"'Adsali' or 18 month sugarcane must stay
in the field for @pre than a year and 'Suru' or annual Qﬁgarcane
may have to stand'in the field, awaiting harvesting for factory,

beyond the stipulated period) additional cane area to the

1 For a brief account of these prevailing methods and terms
used in canal water distribution in the State, see P.R.Gandhi,

History and Practice of Management of Irrigation Waters in .

?aharg%%tra, Aurangabad: Water and Land Management Institute,
une Te
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extent of 50:per cent of the basic cane-area is allewed to be
under sugarcane, but only during the months from July to March
'of with special sanction even in April but never in -May or
June. However, permission for 'overlap' has to,be'obtained
Senarately efery time. The normal beriod for this type of |
block is six years. The whole idea behind restricting the cane
area to one-third or one-fourth area of the cane block is to
keep control'on the area of standing crop of cane in hot weather
season. In the cane block if sugarcane 1s not planted permi-
ssion 1s given by the irrigation department to plant any sea-
sonal crop whose water requirements are 11ghter than of sugar—
cane» . ,
A.5  (ii) Fruit Block : In this block fruit trees which stand
in:the field for a long time, such as,'mosambi, orange,_mangoe,
etc.,-are allowed in the entire block area. ‘Usually the con-
tract sanctioned for such block is for 12 years.
A6 (iii) Garden Bleck : In ghis block short term frumt trees
' like.papaya, and other light perennials like vegetables and
lncerne grass are allowed on 1 area. Of the remaining, % can
 be under long staple cotton agd another % on any seasonal crops
iother than those mentloned above. The block is sanctioned for
six years. The earlier Garden ad Seasonal Blocks have been
gradually converted into Garden Blocks after 1965.
‘4,7 (iv) Two seasonal Block . Iy this block, only Kharif and.
Rabi seasonals are- allowed to be grown with 100 per cent of
the ared of the' block can be under irrigation in each.ofuthe‘“

two seasons, Special sanction is needed for any summer Ccrop
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in the block. This block is also sanctioned for six years.
A8 (v) Three Seasmal Block : Under this block only one-third
-of the block area can be put under long staple cotton or ground-
nut, or onion in summer, which may carry over into the next
Kharif season. Further, one-third of the area can be put under
kharif"seasonal and another one-~third under rabi‘seasonal; Thus
one-third of the area of the three¥seasonal block remains
fallow in khafif and two-thirds or less of the same remaiﬁ
' fallow in rabi, |
A.9 It is to be noted thét no preliminarv programme of irri-
.gation is made for the kharif season. ,Though the day-cusec of
water released amd area irrigated for each rotation in kharif
season are recordedy these are not scrutinised for examining
the efficiency of irrigation. On the 1lst ofﬁDctoberve#ery &ear
K }preliminary irrigation programme® is prepared on the basis
of the actual available water stored behind the dam, the anti-
cipated overall river gains or losseé between the dams and the
weirs and the trend of water application in thé past. Applica-
tions afe then invited and these are sanctioned by the 15th of
October. . A schedule called the 'Shejpaii' giving the turns of
différgnt irrigators in~each_rotation is then prepared béfore
' irrigation'spafps from lst November. The irrigation begins
fpom the tail.end and proceeds towards'the'héad—as the irri-
gation progresses.. The concerned irrigators are informed about
their turns one or two days £h advance. This schedule of
irrigation can be modified depeﬁding upon late demand, sowing-
pPeriods of differemt crops and unauthorised use. In practice,

]
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however, actual modifications are seldom carried out and actual
'1rrigat10n often does not proceed in the origlnally planned
manner.' This results in low re11ab111ty of water supply.
Obviously, in this system there is a tendency to overdraw water
by individual farmers, as time and quantity are not the essence
of the sanction; only when an irrigators says he had enough |
water does the next man get his turnm., This makes some others
suffer, partlcularly the tail enders.

A.10 The 'prellmlnary 1rrigat10n programme' contalns mainly
the follow1ng 1nformatlon and data : (1) live storage available,
(11) deductlon of tank evaporation losses in rabi end hot -
weather seasons on the experience of about the lastest 10 years,
(111) this gives ngt available guantity of water at canal head,
(1v) tran51t losses in the canal on the ba31s of the average
loss of the last 10 years or so, (v) this gives the quantity

of water avallable at distributory head; and finally (vi) the
seasonal duty to est:mate the requirement of quantxty of water
at dlstrlbutory head. The area of different crops is converted
into standard acre of area on sugarcane b331s.2 Whiel preparing

the programme the follOW1ng points are observed. (1) Qﬁota for

2! The conversion rate are as follows £ (Ref.Gandhi, og.cit.)

Rabi : While the actual sugarcane acre, including the overlap
is treated as 1 acre, acre under garden block, fruit
block, vegetables or high-yielding variety of wheat

- is eQual to 0.67 acre sugarcane, and other hybrid crops
like Hybrid Jowar, 0.5 acre sugarcane, and other sea-
sonal crops 0.33 acre sugarcane.

Hot weathe? : Acre under sugarcane and all hot weather seasonal
creps treated on par; only acre under fruit block,
garden block or vegstables equal to 0.67 acre of
. sugarcane.
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perennlal areas for rAbl and hot- weather 1s kept aside;
:(11) maximum rabi irrlgatlon of wheat, jowar and gram is allowed
“and then remaining water is proposed for hot weather seasonals.
and pre-seasonals of kharif Crops. o ’
‘A.11 As mentioned earlier, the application of the programme _
begins from 15th-of October. The season is generally divided
into 7 rotations in Rabl season and 9 rotations in hot weather
‘season. The rotation is of 18 to 20 days in Rabi and about 14
'tp'15 days in hot weather season. The duration of the rabi
season is of around 137 days and that of hot weather season is
of around TZO‘days.' The quota of water in each rotation is
fixed. If the total quota of water of a particular distribﬁ;
tory for Rabi season is 'X! Mcft, the quantity to be drewn in
each rotation will be 'X* Mcft divided by 7. However this can
not be achieved in each rotation (watering) in praétice. |
‘Therefore, any extra guantity utlllsed in the first two rota-
%1ons is requlred to be adJusted in the last 3 or & rotations
by drawing less.

A2 Once‘the'quota of‘each distribufbry'originaﬁing from

the main canal is determined, the flow of water in day—cusec '
in each dlstrlbutory is decided as per the water demand state-
ment. Each distributory has got a measuring device ‘called
'Standing Wave Flume' vwhere discharge is measured each morning.
and evening. Also the data éf day-cusecs utilised and the
progressive total draw off in ;he rotation along,with'the
aPproximéte area irrigated and thé progressive cumulative total

of areas irrigated are recorded.
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A.13 A number of 'water courses'! take off from the 'distribu-
tory! or the 'minor' at dlfferent p01nts in its course. A
concrete structure with a vertical shutter device is installed
~at the point of take off of a water ééurse.to let out water
into it from the disfributory. There is, however, no water
measuring device at this point. The cultivators take water
1nto their fields by making a temporary breach in the bund of
the water course separating their fields from the water course.
Thef can also take water to a field when it is away from the
water course by desiéning a field channels throuéh the other
farmer's field and breaching the bund of the water course at
the head of the field channel.
" A.,14 From the-ébove account it is clear that the last point at
which the measuring devicé is fixed to measure the volume of
water released is at the distriﬁutory head; beyond that point
‘there is no pfovisiéﬁ for any.measurement; Under the existing
-gystems.the_farmers éfq at libérty to take as much water as
they like, or'till they are satisfied that the fields are fully
irrigated; thefé is no time limit nor is there any volumétric
. measure of the wateér drawn. |

Water rates

A,15 At'preseﬁb“the prime QOurcé for the recovery of capital
and operation and maintenance costs for irrigation works is

the water chargé. Different rates are charged for each crop,
roﬁghiy corresponding to the amount of water utilized. The

. . !
following -are the present rates charged for different crops.
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Name of the Crop or Season  Rates (RS. per hectare)

W.e.f, 1-7-75 (prevailing
during 1978-79 '

Sugarcane and Plantations ' 750
Other peremnials - _— 500
Kharif seasonal crops ‘ 50
Rabi seasonal crops - 75
Hot weather seasonals - 150
Hot weather cotton | 250
Hot weatﬁer groundnuts . - -250
Pre-seasonal watering : 75

Post-seasonal watering to _
kharif crops in rabi-season 20

Post Seasonal Watering to rabi = . ;
crops in hot weather season . 25

A.16 A 20 per cent local cess is levied oni;he water rates.,
An Employment -Guarantee Scheme (EGS) cess is levied at the
rateféf Rs. 25 per hectare of irrigated land, and an Education

cess varied with the Crops grewn as féllows;?

| Crop . Rates (ﬁs.per hectare)
Sugarcane (perenniaI"
"~ dirrigation) ‘ : 190
Sugarcane (on other laﬁds) 110
Irrigated cotton ’ L0
Hybrid seeds - 40-110
Irrigated groundnuts 40 o
Fruits o | 80-380
Turmeric o | N 80

Tobacco R 130



CHAPTER II

"PATTERN OF USE OF WATER UNDER CANAL TRRIGATION

2.1 In order to estimate the'most eédndmib”use of irri-
gation water, it is necessary, first of all, to ascertain the
present pattern of use of canal water for different crops as
‘well as the proper guantity and frequency of application of
irrigation to differenﬁ crops., Unfortunately, there is no
information available about the ouantities of water applied
by farmers to filelds growing different crops in the different
seasons .of the year, under any flow irrigation broject in the
state. The information available with the irriéation authority
is briefiy_described below, |

2.2  The information about the volume of water in the
reservoir is available regularly and routinely, Daily informa-
tion on the volume of water let out of the reservoir into the
main canals is also maintaihea; The difference between the
accretion plus dépletion of water in the reserﬁoir and its
outflow through canals (and through the sluice gates, particu~
larly in the rainy season) gives an estimation of the loss

of water through seepage and evaporation, Similérly,lfor any
period -~ a gseascn or a year = the difference in the volume of
water let out through the main canals, and the water lét out
from the canal to the distributories {(as well as given to
other users) gives an estimation of the volume and proportion

" of water lost through seepage and evaporation (mainly the

28
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former) in the main canals, The last xoutiné measuring of the
volume of water let out is at the distributory head., Beyond
this there is no provision to routinely measure fhe volume of
water let out from the distributory at the outlet to water
courses, nor is there' any dirgét'or indirect measure of the
volume of water taken by an irrigator. Therefore, there is no
clear measure of the quéntity of water lost in t?ansit in the
distributory and- the wéter courses and the water actually
applied to the field. ,, B -

2.3 However,-in'order to'supply wate? 0 theiapbroved
areas under different crops on the fields in a‘givbn_season
indeed during each rotation of water supply, it is:necessary
for the canal authority to have a clear idea of the amount.
of water needédrper crop at the field head as well as the .
'prOpOrtion of water, let out at the distributory hgad,‘that
may be logt in transit through seepage, etcs The irriga~
tion authority uses certain norm of water‘requirement of
various irrigated crops at the field head, These are given
in Col. 2 of Table 2.1. The seasonal break up of the water
requirements for perennials and two seaSohals'are élso worked
out. Then,- in order to estimate the water reauirement at the
distributory head, an uniform 10 per cent loss is épplied 0
the seasonal water requirement of each crop. The area under’
every irrigated crop under the distributory is then converted
into equivalent sugarcane area, by using a conversion chart,

presumably based on the respective water requirements of



Table* 2.1 & Water Requirements of DifferenpAqups_gt_Fie;d.Hgaq _

i ir;i;a;i;n Department* As per Lift Irrigation = As per Agronomists“
__ ' ‘ _Schemex* ' . _Specification®¥¥
Crop Acre inches’ | Crop - hcre inches - Crop Acre inches
... . . peracre . . . . . . - per.acre .. . .. . per acre.
(1] . (2) B! () G
- 1, Sugarcane (1 year) 113 1. Sugarcane 139 ' 1. Sugarcane 106, 45
2. Plantains | 112 (Adsali 18 mths) 1é7 é gl YeaZLH : 1806
2. Sugarcane . 2. Jowar -5 .
3, lucerne,,K E.Grass , , : e .
Guinca grass - - 112 - (Sur? 1 yr.) (Kharlf) ' .
L, Vegetables in succe~ 3. ?%Eg;gfgowar : 9 3. Bajra (Kharif) 9.8
ssion throughout the L. Jowar CSH-1 o
year 112 4, Bajra 6 " (Rabi ) . 14, 59
5. Papaya - . | 87 5..Groundnut (Kharif) 6 5. Jower CSH-8R |
6. Citrus fruits 76. 6. Rabi Jowar 12 (Rabi) 15.37
7. Guava, Pamegranates 60 7. Hybrid Rabi Jowar 18 6, Wheat (K.Sona) 15,69
8. Rice Kharif) 30 8. Gram g 7. Wheat (N1-5439) 15,14
9. Kha Seasonals - 10 - 9. Groundnut (SB-
: 10, Groundnut 6 .
10. Rabi Seasonals 12 to 16 15 Co:tonnTL isummer) 0 XI) - 12.62
11, Hot Weather ' Staple) E 53 10. Sunflower - 10, 25
Seasonals 26 - 77 11, Cotton (RHR-253)
12. Khapli Wheat 37 _ Hot weather 35,49
13. Two Seasonal ' '
"+ Vegetables Co 61 -
* Gandhi, P.R., op,cit., p."31 ** A Note on Prepar;t --------------------

jon of Lift Irrigation Schemes, -
Bombay: Goverrment of Moharashtra, Irrigation and
Power Department, 1970, p.1l9.

»¥k Obtained from Professor of Agronomy, Mahatma Phule Krishi Vidyalaya, Rahuri Mahzarashtra.
These data ref. to consumptive use of water_(Rainfall+irrigation) at field ievel.

of
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vaiious crops at the distributory head, This is illustrated
for the Rabi and Hot weather seasons for the Nira Left Bank
'Canal in Table 2.2.. The expected qguantity of water that may
be avaiiablé_per day of irrigation during the season at the
distributory‘head (based on the experience of the previous

5 years), measured in terms of day-cusecs (discharge rate at
the distributory head in cubic feet per second multiplied by
24 x 60 x 60 seconds) is then used to divide the sugarcane
equivalent planned irrigaﬁed area., This ratio, that is, the
;atio of area irrigated (AI) to day-cusecs (DC) shows how

many acres of sugarcane equivalent area can be irrigated with
the discharge.at the rate of one cusec water for 24 hours..
This A;/DG fatio normally varies from 3.5 to-4, depending upon
mixture of crops in the command area of tﬁe distributory. Tt
-'mgaﬁs, provision of water to irrigate éﬁqut 4 acres of sugar-
céne upto & depth or 15 cm or 6 ;ncheé of water an acre during
a dgy. The section officer in charge of the‘distributofy can
make minor variations in this from season to season, as long
‘as the average AI/DC for the whole scason docs not excead

the estimated level. .

2.4 This méaﬁs that_the diéc@arge'of water through the. . .
dl stributory head is determined by estimations of water
rgquirement at the field head aﬁd loss of water in transit.
However, since,there'is no volumetric control on the supply o
of water to any field and since there is no definite 1nfor-

mation about the extent of loss in the distributory and
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Table 2.2.¢ Ratios to convert jrrigated lands under

different crops to‘irrigated sugarcane
land, and Nire Left Bank Canal

-u-—-----&—-——_ﬂ--_---l--—--——-—

Rabi season ?

1, Sugarcane ) 100 %
2. Fruit Block - 67 %
3. Garden Block | | 67 %

4, Vegetables in Sugarcane,
two-seasonal and three-

seasonal Blocks 67 %
5., High yielding wheat . 67 %
6. Hybrid millets | 50 % .
7,. Rabi seasonaié o 33 %

Summer (Hot-weather) 3
1. Sugarcare . : " 100 %
». Fruit Block, Garden Block,
. -and vegetables in Hot
Weather for one month S 67 %

3. Hot weather Seasonals - 100 %

-— e am e W

-

source ¢ P.R. Gandhi, op.cit., Statements 4 and 6.

field chénnels th rough seepage and theft, great variatiOns
in the rate of application of water not only among different
orops but among different locations of the irrigated lands
are very 1ikel§. It is, however, not possible to ascertain

these without detailed measurements in the field.
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2.5 Therefore, it is proposed to follow two approaches
in estimting irmigation water requirements of the different
crops. The first is to take the different noms specified
by different agencies and choose one for our exercise. The
6ther is to estimate the actual demand for water by different
* ¢TrOpS in a season'at'the distributory head. This may prov{de
some ground for a broad judgment about the loss of water in
transit, which would raise questions about the steps to
improve this as well as the present basis of official esti-
mation, | h
2.6 Information on irrigation water requirements of
different crops in the dry regions of westerr Maharashtra,
obtained frﬁm 3 different sources, is presented in Table 2.1. ‘
™he data presentad in Shri Gandhi's book (quoted in the Table)
;glé&es to the figures genérally,used by the Irrigationm
department in its flow irrigation projects, after making
suitable incrementals for canal and distributory lbssés, to
‘arrive at estimates of demand for water for different crops
&t the main canal head. The data felﬂting to roquirements
under 1ift irrigations can be considered #s appraximatiﬁg
to requirements at field level, since transit loss in such'\
projects is sure tb be minimal., The eStimates obtained froﬁ
the Agronomist include water obtained from rainfall, and
therefore are sure to be more than neceded from ifrigation
sources, . The three sets of data are.of course not the samej

but considering the itemization of specifications and other
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non-comparability, we take the 1lift irrigation figures to be
the approximate figures for our«porpose. These dpproximate
data on water requirement can help in the indirect assessment
of loss of water in the dlstrlbutorles and water courses.

Me, therefore, now turn to the assessment of sich losses.

2.7 Before we turn to losses in the dlutrlbutorles and
minors, we may examine the losses in the main canal, l.e.
PLBC. Table 2.3 gives the seasonwise and annual total loss
" of water let out at the canal head during 3978-79 During
the year, 33. 81 per cent of the water let out into the main
canal was lost in tran31t, mainly due to seepage and to an
undermined extent, pllferawe. Seasonally, the greatest 1oss,
39.15 per cent, was during summer, and the 10Wes , 31.13
per ‘¢cent, in the Rabi sesason. This is much higher than the
20 per cent loss conventionally assumed by canal authorities
| in'their calCulaﬁion, includlng those for AI/DG at the canal
h=aad, I
2.3' The Maharashtra State Irrigation. Commission (1962)
had examined this ouestion at some length in its report. On
the basis of data'relating,to canal Jjosses on & number of
ma jor canals in the state in-the preceding 15 t0 20 years,
the Commission observed greao variations not only amongst
canals, but even ln the same canal from year to year. The
range of variation can be seen from Table 2.4.
2.9 The Commission stateslAthat theawide variation

between the minimum and meximum is difficult to explain, It
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- Table 2,3 ¢ Water Released at the Canal Head Received at the
Distributory Head and Its Use (PLBC 1978-79).

- oy - odE S ER R W SR A e oy S W = W e W - - .. - S e ey R ws = - - e

- Season ] .
All Kharif ‘Rabi Summer
. Seasons. . . . .
(1) | - (2) (3) (&) (5)

- Wm Em Em mRE @ W Sy W TR M Sr R WS mp R mR M A W Mk B M mm B W e mw W am me

Water released
a2t PLBC head in

day cusec 139170 49334 58k83 31353

‘Water received at
distributory heads

in day~-cusec at

Ashwi 5062 . 1935 2140 987
Loni 7548 2530 . 3&46 1752
Khandéla' 9376 . 2955 - 4383 2038
N.B. 27389 8905  11kko 7044
Belapur 21458 6439 9705 534
" Vadala 75339 1876 2680 783
Karegaon 6668 2361 3h70' 837 -
Bel-Pimpalgaon 5418 1905 ..3011 \502.
Total including |
left and N.I.P, 88258 28906 40275 - 19077
‘Taklibhantail | o |
* tank (T.T.T.) 3852 3852 - -
Losses B L7060 18é08 i2276

16576 ’
(33.81%)  (33.60%) (31.13%).  (39.15%)

lﬂ--------———--—u--‘-—-——ﬁ-‘.----q
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Table 2.4 * Range of Water Losses in the Main Canal, in -
- Selected Major Canals in Maharashtra -

Rabi Losses Hot Weather Losses
Canal =~ 0= 2 mmmesmsssssssSoss mmememsossemmoTmomTT
Minimum Maximum Minimum Maximum

Nira Left Bank Canal 31 55 38 59
Nira Right Bank Canal 25 . 45 33 - 54
Pravara Left Bank Canal 21 40 | 23 | 57
Pravara Right Bank Canal 20 52 © 25 60
Godavari Left Bank Canal 13. . 33 5   36
nodavari Right Bank Canal 23 90 L2§ 90
Girna Left Bank Canal 10 - 34 - 8 40

Source $ Nhharééhtxa State Irrigatioh Commission Report,
1962, p. 139.
is often argued that the whole configuration of the state
(through which the canal passes) and the sub-soil water level
greatly influences losses in transit. This may at the most
explain the difference between the losses on one canal as
compdred to those on another canal, But this would not explain
the large variations on the samg canal from year to year,
Such annual variations are sometimes att}ibuted.to changing
weéthef‘conditibns, éuch as temperature, préssure, wind
velocity and Eo the condition of the canal section, i.€e,
with or without silt film, The Commission goes on to argue
- that losses by evaporation in the canal are very small

compared to total losses and are, therefore, nomally neglected,
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weather conditions cannot explain such wide variations in
canal losses. The other explanation based on the condition

of the canal section {i.e. with or without silt film) cannot
also be a major'factor in respect of those cénais which have
been functiohing fo:‘many years and thus Have attained a
certain stability in their seetions. The Gommission then
concludes that accepténce of the wide variation in canal
losses, to the extent indicated in the table earlier, can
therefore be attributed mainly to two undesirable factors, - -
viz., {a) wasteful use of water, and (b) inefficient manage- -
ment.. A third poSsiBility could be the variation'in.the volum
of flow of water in tlie main canal due to variations in main
sﬁorage_and.variation in demand for irrigation, from year to
year in a particﬁlar'seésqn,  Since seepage loss in the main
?é?&i would vary depending upon the area of canal surface
'in contact with water, the smaller the volume of water

passing throuzh the canal, the larger would be the propor- 
tion of loss through seepége. As per therGovernment of

Maharashtra practice, the seepage loss in unlined main canals

is assumed as follows :

(1) 15 cusecs/Mcft for discharge less than
250 cusecs;

(ii) 10 cusecs/Mcft for discharge .above 250 cusecs.>
2.10 In point of'fact,'some of. the canals on which test
measurement were taken in.19783 showed average losses within

these limits; for comparatively newer unlined canals the
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averages were very much in excess, .The data also showed, in
some cases, more than double the rate of seepage at two not
distant points of time in fhe same section of the same can§¥:
the only variation obserfed being the rate orf discharge.' This
only verifies the geﬁeral prop0$itionabout the percentagg of
seepage being negatively related to the.rate of discharge. It,
however, would be difficult to expiain the very large varia-
tions over the years in the same canal, observed in Table 2.k.
Thereforé; the iﬁferénce.of>the Maharashtré'lrrigation Commi-
ssion, that waspefulluse (preépmably %;g;uding lgfge scale
pilferage) and inefficient management L the principal factors
responsible, appegrs justified.- This suggests great écope for
| imprdﬁement in thégé'diréctiOns, even without lining of.

canals, so that more water is available for irrigation, .

2,11  There .are no. such test data readily available concerning
transit losses below the distributory head, The official
estimates of water demand at distributory head assume a

10 per cent loss in-tfansit. It was therefore .decided to

first of all estimate the rate of water'use, cropwise, at the
distribﬁtory heéﬁ. This may be used for comparison with the
conversion ratios at the distributdry head used byrthe canal
authorifies.. Then; with the available information (norms)
about water reﬁuirements of different créps at the field

‘head, it would be possible to get a rougn estimate of the

loss in transit below the distributory head.
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2,12 Data were collected from the canal offices about the
quantity of water let out into every distributory, separately,
during every irrigation rotation during the year 1978-79.

The area figure of individual‘crops under every,diétribumory
irrigated during a particulaf rotations was also collected,
The PLBC has 80 distributories or minors and 3 Lifts and
the NLBC (non~perennial sections) has 13 distributories éhd
minors, The nunber of waterings, or rotations as they are
called, in PLBC were 5, 7 and & in Kharlf Rabi and Hot
Weather respectively during 1978-79. In NLBC, these were

3, &4 and 7 (excluding one-ihrkharif and two rotations during
Rabi when no irrigation was required due to adequate rain

in time), ..

2.13 = The total amount of water let out into a distributory
agdfused by the command area under it,jié deﬁendent on the .
areas o{ different crops irrigated by the water during the
rotaﬁiqn, besides the water lost in transit, This may be

stated in a functional form : ‘.ﬂlf/= f(xi)

Where W is the volume of water let out into the
distributory and X; standing for the area of a crop irrigated,
i=1...n standing for different crops. The following

specific function was fitted to the available data :

W=a=+ blx.1 + bZXQ + b323.+‘... + bnxn_

where w

the water let out into the dlstrlbutory,
in acre-inches

a = a constant
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X, = the area, in acres, of crops irrigated by the
-water, '
and b the regression coefficients, which indicate the
additional water that would be needed, at the
‘distributory head, to irrigate an extra acre
of crop, X,.

il

2,14 Regressions were run, separately for kharif, Rabi .
and Summer seasons for PLBC and NLBC, by taking the aggregate
volume of water let out in every outlet during the. total
number of rotations in the season, and the corresponding
areas of‘crops jrrigated, - The number bf observations in each
season, therefore varied from 79 to‘821for PLBC and 12 or

13 for NLBC due to one or two dist:ibufories recording no
irrigation in a partiéu}ar season, The results of the

regression exercises are presented in Tablés 2,5 and 2.6,

2.15 The constant term a has a ﬁegative sign while it

_ shdgld be nprmally positive.- In any case, it is very small,
Running the régreSsions without the constant term, therefore,
does hot materially slter the regression coeffiéients,

25 are'as high as they

2.16 It is not surprising that the R
aré, indicating a very good fit. - Indeed, the maximum
differénde between the expected:and'obsefved variable

(W and W), was less than 1,5 per cent in 2 out of 3 seasons
and about 6 per cent in the third in PLBC. This is to be
expected, since the water'to‘be let out is calculated on the

basis of the crop area to be irrigated and all the water is

“used up in the process,



41

- =

Tabl.e 2,5 ¢ léf‘g;ei:;gg Sgagﬁfiﬁégnts of different

Kharif N Value  Standard  T. Test
Season 81 by Error

L S O R = S (.
Constant Term ~-151.89406 2k, 25656 -2,04553
Sugarcane (xl) 11.90215 0. 95028 12, 52556**
Other Perenn:i(.;]j 6, 48947 ;. 21669 5,133 370?'*.
Hybrid Jowar (%) 597189 0.43893  13.60557%"
Bajra. (X} | 10. 63263 1.18607 8.96458™ "
Groundnut . (X,) '6,16980 . 2.49538 2. 47249
Paddy (Xg) 7. 6691k 3.15292 2. 43299
Others (X,) 1.71129 2. k3404 0.70306.
R? 0.99189 .

Fo © T 1275.79534

fg:g;_gn gz” \ | |
Constant Term 4140138457 91.76761 -1. 52978
‘Sugarcané (Xj) ,-7.55294 ©1.03046 7.32970**
Opher Perénnifg;lz.a)a 8.0h299 | 1.1?123 . 6, 936&5*#
Jowar (x,) | 7.14021 0.29476 2k 22354™*
Wheat (X,) 7.76334 0. 34950 22, 21254™"
Gram (X;) 17.41328 2. 28101  7.65h0b
R 0. 99481

F 2914,33269™%

contdo "o ea
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Table 2.5 : (Contd,)} -
Tttt Value standard | T. Test
bi Error
(1) I S I o AN
Summer .
Season 19 -
 Constant Term ~188,29855  © 83.53309  -2.25418%*
sugarcane (X;) 12,1576k 0.36809 ~ 33.02819%
Other perennfﬁi)‘ - 6,75009 1.47748 | .h.56863**
“Totton. 25.98090 -11,93810.° 2.17721*
' Groundnut 14.29696  ° 11.89097 . 2.39493%
Other crop 14, 29696 5.5854%  2.55969%
RZ: .  0.96950 |
Fo.o L6k, 123#9** '

- %% Significant afbi% level, . % Gignificant at 5% level,

2.17 The regre551on coefflclents, which indicate the demand
for water at the distributors head for an extra acre of the

crop concerned, however, appear ‘high in some cases. Sugarcane
appeared to have used nearly 12 acre inches of water per acre pel
rotatign.at the didtributory head in the kharif (monsoon) season
under PLBC, almost the same as in summer! Though other pere-
nnials as well ae seaeehals, like hybrid jowar and groundnut

in the kharif season, demanded about half as much water per

acre as sugarcane, BaJra, another Kharif seasonal recorded
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Table 2,6 : Regression Coefficients of different
crop areas under NLBC

- e wm s ma - - - - - - ek - - - e = -— - - - - L] L - - W o e -

Rabi N Value . = Standard = T. Test

Season 13 by T Error B
o (1) ) ) (2) (3) (&) _

Constant Term -507.12705  1085614.06598 -1,69569

Jowar (xl) ) 9.45030 - 694,79557 -49,3?364**-

Gram (X,) 12. 69725 9608.97326 4, 79667%*

R% . 0.997658

F . 2148, 70346%*

‘Summer N

Season 12 _

Constant Term _  ~276,32482  1472192.21636  -0.68134

Cotton (X,) . 15.50360 - 7578,96702.  7.h2556%

Q%oﬁndn?t (Xz) | 9.06448 6169,74742 : 5.33313*%

R 0.99346 o

Fo e 683. 2L 26k4% . -

- o an ey mm W e ew wm e o e e o o oo

**  Bignificant at 1% level.

very high demand for water, 10.6 acre inches, almost as much
as sugafcane! In-thefRabi season not only was the demagd_for
water for sugarcane (at‘distributory head) the lowest of. all
the 3 seasons, it was about the same as that of Rabi Jowar -
and wheat, while the other perennials had a marginally higher

demand. In summer (hot-weather), on the other hand, it was
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just the reverse : other perennials required just about half
the water by sugarcane in a rotation. The co-efficients for
Long Staple Cotton and groundnut appear extremely high :
26Iacfe inches fof cotton and 14 acre~-inches for groundnut
per rotatlon. In NLBC, the regression coeff1c1ent for
Rab1 Jowar appears high, but that for Gram is hlgher st111
about 12 6 acre-inches, which is similar to that in PLBC.
In summer, cotton and groundnut also show very hlgh demands,

though somewhat lower than the same.crops under PLBC,

2.18 The above coefficients relateé to the total supply
~ of water. at.the distributéry head durlng all the rotatlons
in a season and the total of area under each crop 1rr1gated
in ali those~r§tations. In view df_phé rather unexpected
reéul%sffom.tbése total figures.we decided to run regressions
sepa;atéiy for each_rotation in the season, The results are
given in Tables 2.7 and 2.8.- The regression coefficients for
any particular crop show wide variations from rotation to
rotation in a given season. Variations in water require-
"ment's at the'distributory'head can be expected between rota-
tions for a variety of reasons, but the estimated order of

variation appears on. the very high side,

2,19 Variations in demand for water at the distributory
head are pogsible'from season to season. Requirement for
actual irrigation would vary, from rotation to rotation and

even from distributory to distributory, depending upon whether



- Table 2,2‘: Regression.cafefficients.pf different crop areas.under PLBC, rotationwise .

Equation N Constant Sugarcane Other Hybrid Bajra
term u perennial Jowar X
_ . . X2 X3 .
I S @ . ___ W B
'Kharif :
Rotation I (K I) | . o .
1. b Value 6 - 5.62487 7.01511 5.98199 .09276 6.7592
2. Sgdu Error 11, 26810 0.85867 0.98229 7 9715 1.%2?2%
N T. Test - 9479 8,16972 6,08732 17 8 547 L, 98007
K IT : o o |
l. bValue 83 . 7.43807 - 11,80879 +12,8605% 6.585hh 12. 61984
2., - 5td, Error . 32.88051 2, 57009 - 2.47713 0.68606 1.30529
3. T. Test 0.22621 - b, 78070 L - 5.19169 9. 59886 9,66758
R, 82 -37.889 3 e
. alue - 2 =37, 93 : 9 09626 2.39066 6, ' - 10,
. Std, Error : 19.#3 661 0. 63910 1.41300 O.ggggg 8;38?%%
. - T. Test 1.92877 . 1h,23283 " 1,69189 . 17.86730 11.95082
b Value 82 -43.9968 9.6 B y 3
%td&eggror 26.2 49; g.égggg g:ggg%g é'gzgzg 1% gggg%’
. . - 1.64813 - 10.87677  3.99506 7. 51546 10. 24131
v . L - . - |
+ b Value 63  ~29.34210 L5160k - . g 3.7z
+ Std, Error _A.13752 095755 -'g'gﬁgg g:gggg% 1w
oSt -34983 h.71620 405341 19,60680 +6.27012

Contd, ...
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"z-".qaa;ic-an- _.- i -N‘ i Eir;u;ldr-mg i ‘ i Eaad;r i o Others R2 . F
. SR ¢ S ¢ PR ¢ L o
(7) (8) | (9) _L}Ol _____ (}11 L

KI | | o N o |
1. b value - . 63 6.35702 6,9742 .9,12227 0.99334 1173, 38680
2. Std. Error = - 1,71480 3, 6256 2.0L662 :

3. T. Test 3.70713 1.92359 b 45723

K IT : - e o | o -
1. b Value 83 ?1.72311 .11.70275 6.18811 0,96615 385.89068
2. Std. Error . 72589 L,,12323 3. 58100

3, T. test o =1,63Lk21 b, 29341 1.72803

K IIT - - _— o LT e, ‘ |

1. b Value 82 16.41012 15, 48381 6.93103 0,99203 1317, 20830
2. Std, Error 3. 47553 2.06721 1.77466 | -

3. T, Test L,72161 7.49016 . 3.9055k

. 42 19,2638 633 388 98740 428.77026

. alue 2 . 26381 9,76331 17.223 0.987 28,7702

2. std., Error L, 36648 - 5,12934 2.99992 ?
3. T, Test L, 51182 1,90342 5. Thlbh

Lo vawe & 0.7 3 9798 '

. alue 3 9, 7437 . 4,15783 6, 26941 0.97981 - 81. 42766

2.  Std, Error © 2.9691 '8.98187 -2.#2251 097 - 381821

3. T.: Test - | .3.28168 . 0 '

.46291 258797

Contd,e..

9Y



Iable 2,7 ¢ (Contd, }

- -

’Rabi -

Rotation I (R I)

1., b Vdlue
2, Std. Error
R 3. . Tn Test

" R=-II .

l. b Value

2. Std, Error
. 3.  T. Test

R-IITI
1-. b Value
2. Std, Error

R-IV
1. b Value -

: 2, Std. Error -
. 3- T. Test

" ReV

1. b Value

2. Std. Error
3. T. Test

R-VI

~--le b . Value

2. . Std. Efror

- i3, T, Test

PLBG = Rabi’

Constant
term

-% .72
- 1'52954

. 719$15h03

32.00877

. = 059839

58

82

78

—

38.34778
3?.61374

»34,82934

26, 50265
- 1. 31#18

-zh;95492
15.70202
- 2,22614

«22, 82664

.-19.93500

- lc 1450 5

$ugarcane
X1

5.12274
1.75614

2,91704 .

1,10783

1.56953
0.70583

6. 68136‘
1, 60453
L. 16405

7.99042
0. 56048
14, 25619

11.98083

1.15795
10.3 657

#8302
1 38239
6 85983

Other
perennial

| 7.22678

1,928
3. 74754

. 5.33972

2.05983

12.59230 |

3.59079
2,20431
1.62898

5.70118
2,04261
2.79112

8.43387
1.16625
7.23158

L, 66808

1.35575
3.44315

7.11636
0.37271

7. 54281
0.25561
29.11690

7.96800
0.38925
20, 46997

5.86677
0, 41610
lh 09916

1136
20. 80891

8.05660
0. 51194

15.73729

8.00739
0.28701
27.89891

6.88939
0.24513
28.10k29

7.80545
0.30822

25.32392

Contd...

LY



_Table 2.2 PLEC - Rébi.(Contd ).

- . - dy e W M W P - Em s W W = e W - .-

Equatlon N. .Grém R F
X5 e e e et e

R-I - S o o
1, b Value 81 - 9.4481k 0,99013 1505.30643
2.. Std. Error 1. 97990 . |

-3, T. Test . = L, 77202
R-II o - -
1. b Value 68 26, 2h£ 0.98322 727.01053
2. Std. Error , 3 26
3, T. Test . . 03915
R-IIT S ' L

1. b Value . .58 13,47218 0.98855 . 989.07938
2. Std. Error 2.93138 .
3. T. test L, 59583

- R-IV . : . ' o ) :
"1. b Value 85 9.09900 0.99289 1983, 46052
‘2. Std. Error 2, 21425 ‘ o

- 3. T. Test L.10927
R-V . - . : R
l. b Value 82 9. 69477 0.99379 2433, 75469
2., Std, Error 2.39583 .
3. T. Test L, 0L651
?Hvi' g L ogl  ooks

. alue 7 11, 41300 0.98L94 L2,004

2 sed Error 5 3900 9849 9k2, 00428
3. . T. Test 2.14221

Contd,....
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Table 2.7 = (Contd ) PLBC - Summer

iq;agi;nf T “N- -C;n;t;ng i gu;a;c;n; -Ogh;r' . Cotton Ground- Other R F
Term i1 perennial X3 nut crops
L A ¢-# . Xb X
____________ (}J_ L _(3)_ o _(2)_ . _(4) ) _(g) | (6) (7) (8)
Sﬁmmer -
Rotation I (S I) :
1. b Value . 74 =-15.85766 11.62890  6.98706
3. T. Test ~ 1.59819 25,52358  10.91326 11, 72628
S-II ' | S . | |
l. b Value 66 =14, :
3. StdoError 193238 AL ,16003 8- 2170 1L [2*%228 0.95609 450.09433 O
3« T.test - 1,36128 '27 13321 13,98006 = 1.83727 |
fslglv_l 8. . L : o . ,
. alue 82 166.38451 10.02376 ‘ '
2 %t%.Egror 1521440k 395503 1§:gi§§§ e %0,72331 ey 3?%3% 0.40341  18.27831
- L.les o 1. 09307 5.8#183 0.197 0.45537 - 0, 1975& 0.63873
S~1IV S o
1. b Value . 79 -38 46792 12, 29322 8.08767 L5, s5hkadl
7, Stde Error 50,7268 ST " On ks 2+ 2 1., 4869 13, 2554# 0.93436 207.82639
3. T.Test - 0, 68052« 2%_55i§8 %:82600 19.32167 19. 310 28,1490

479 2,35739  0.56 099 9.47090
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Table‘2,8f:,Regression Coefficients of D;fferent Crops and NLBC, rotationwise

- - -— - - - - - - - - - - w - e - -y - - W - - - - - - e - - - - - - - - - - -— L - - .

Rabi Season
Rotation III

(R~III) . | o o . | |
1. b Value 8 -97.64318 10.50899  2.21349 - 0.99167  297.83022
2, Std. Error - 179. 24226 0.78141 L.03622 ‘
3. T, Test - 0. 54475 13. 44872 0. 5L8Lo
R~IV o | . - ‘
1. b Value - 12 Z5.0196h 9, 40166 28, h2759 0.98982 437. 94000
2.  Std. Error + 34k.67035¢ 0.36182 5. 87511 : -
3. T. Test - 0.159o2 25.98389 L 83884
% val 3 4 306 219806 '
1. alue 1 ~97.70497 9.03065 f2.1980 0.9990 176.8
2. Std, Error  67.03470 0.11985 . '3.53225 1 99903 $176.83373
3.. T Test. . .. - LA5752 . 75 34746 | -0.62228 . .

- - Ee
- s e ay. - - e W W - em M sy sB Ee W " ew W W W W= = @ - ws e Ea - Es Es mp 2w o W Y Ey mm o dy

 Note : No irrigation-during the first two rotations,

04



1Table 2 8 :

------------- ' " . Groundnut . . 2
&

Equation No. .

Summer

Rotation I (S-I)
1. b Value

2. Std. Error
S-II '

1. b Value

2 3td., Error
3. T. Test

s-TIT
%. b Value

3, T. Test

§-IV
1. b Value
20 Stdu Error
S=V
1, b Valuse

Re Std. Error
3. 'T. Test
S=-VI . .

1. b Value

2, Std, Error
3‘ _-T. TeSt

S-VII
l. b Value

2. Std. Error

{Contds) *

12

12

12

12

'NLBC - Summer-Season o

Gonstant
Term

8. 63003‘

59 .38016

- h6553
56 26690
- &, 27376"

373 1

3131809
Tlla2753

-265,33015
292,00810 .
- 0{90863

-119, 5373

577720

- 2.06912

-138.18565

123,32895
1.12026

.h1.§8632 .
36,97455
s & 13538- :

11.80556
-0,75722
15, 58755

12.3&322
1.00148

11, 21959' ~

--0 06555

6.70690 .

v 9.77393

L
0.32656

15,00112
1.94382
7.71732

17. 74997
2. 95230
\6.01223

6.82377
1.83228
. 3 ..

10.99351

1.93193
5.69041

. 68032 .

.85072
1.58333

3.33218
9.25550

.92668
. 76959
73977

15.01317
1, L4831

£ 10,36598°

: B™

- o;éeoée‘.
'0;99694
 0.66560
L 0.95051 |
| 0759215

- 0.98870

262,97186

k92,34321

 8.95732 -

48,02013

56Q.39h42

. 393,73351

1865, L0597

T4
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there was rainfall in the area on the eve of the rotation,

as well as on the state of moisture in the soil. This is
more likely in the kharif end the.early-Rabi'seasons.
Secondly, certain crops; like sugarcane and other perennials,
need water in every rotation while many seasonal crops need
water less frequently. Since thefe is no uniformity of
cropplng under 1rr1gat10n in the area - served even by a.
single water course, not to speak of a distributory, the
length of channels that water will have to travel to reaen.
the fields to be irrigated is sure to vary from rotation to
rotation and‘seasdn to seaéqn. The-longer_thenchannel compared
to the quantity of watef applied toithe'field, qpe’greater
will ee the loss in transit. Appendix Table A.2.1 and 4.2.2,
showing the area‘actually’irrigated-during different rota-
tions in 1978-79, indicate the extent'of}ﬁhis fluctyation,
Distributory-wise this is”even greater. Thirdly, the longer
the interval. between the two rotations, particularly in
summer, more than proportionately greater the application of
water in the fielde; In the black cofton area, the soil
_dries and cracks up in a situation of prolonged absence of

‘ irrigetioh in the dry season, When finally water is available,
the cultivator.per'fOrceapplies very large quantities of
water in order to ensure that the root zone of the crep is
f?llY wetted and more, Indeed,.4ufing visit to farmers'
fields in”summer,_ﬁe "heard" irrigation water flowing into

. the field bﬁp could not "see" it for quite some time :
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irrigation water was flowing considerably below the surface,
making noise, and could be seen only through the very wide
and deep cracks in the groundnut field! Under PLBC, in
1978-79, only four irrigations were provided during the
sumpier, a smaller number than normally necessary; therefore
1arger water application in the groundnut and cotton fields
may be expected. 1In addition to the normal tendency of
farmera to over-irrigate .their fields, these abnormal
situations lead to very high water application. Fourthly,
loss of water in transit is partly due to defective state’
‘of the dlstrlbutorles and the outlets for the water courses.
| Flnally, there is the very real 31tuat10n of unauthorised
‘and undetected and/or unaccounted use - simply "theft” - of
canal water. While checking the irrigation use, through
field V151ts, under one distributory in the Nira Canal
System we came across some land, amounting to about 10 per
cent of the total authorised rrrlgated 1and, supposedly
under well irrigation, that was in fact using canal water “
‘unauthorisedly for sugarcane, While this had oeen notioed,
it could not be "detaoteo" for what in local paralance are
called "political™ reasons, Besides these real circumstanoes
on tha,ground, some of the regression'ooefficients wouid
not be significant because of very small iand'area'undér
irrigation during a'season or rotation, as the oase'maj te.
Thus, the areas under paddy in Kharif and groundnut and

cotton in the hot weather were small and -scattered under
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many distributories, and are not likely to yield reliable
results for that reasom, | | ”
2.20 All these go to suggest that, in the first place,
the norms about the quantum of water demanded at the
distributory or canal heads used by the 1rr1gat10n depart-'
‘ment are‘quite'different from what is ectual on the ground.
The conversion ratios used to. convert all irrigated erop |
areas to sugarcane equivalent‘area were presented in Table
2.2, Now, in Tables'2.9'and'é;lo‘we'present the water require-
ﬁents'at the canal head for different croes, as given in
the Maharashfra State Irrigation Commission's Report (1972),
..and the requirements at the distributory head eﬂ the basis
of our regre551on coefficients for PLBC respectlvely.
,Apart from the fact that the Comm1331on's flgures refer to
_demand at the main canal head (Whlch make the flgures appear
much lower than‘warranted in terms of our dlstrlbutory head
estimates)’the inter-crop variations are also quite
significant, | |
2,21 - Secondly, these discussions also suggest that there
. is considerable scope for imprevement in the maintenance
and management ef the‘canal s&stem and the pattern of water
supply, ‘all ef which would reduce the loss of water in
transit as well as on the field and thereby make lower
.demand for water at the canal/distributory head for irrigating

a given crop pattern,
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Table 2.9 : Water Requirements of Crops at the Canal Head
| as Given in Irrigation Commission's Report
(in Acre inch) .

Name No.of Quan- Total No.of Quan4 Total No.of Quan~ To-

of the water- tity water- tity water- tity tal
crop ings per ings per "ings  per
‘ water- ‘ water- ' water-
ing . ing ing

(1) (2) (3) (&) (5) (6} (7 (8) (9) (10}
o mmeee Kharif--e=-aecee <-os-:o Rabi====m==  =mw-e Summer-====«-
Sugar- . ' E _
cane 7 5.2 36.4 15 5.2 78.0 12 5.2 62,4
Other ' ' | ‘ , ' |
pere~- ) )
nnial 7 5.2 36.# 15 5.2 78.0 12 5,2 62,4
Kharif o - : | o
Jowar. 2 3.9 7.8~ = ~ - - .
Bajra 2 3.9 7.8 - -~ - - -
Ground- ‘ |
mt . 3 39 1.7 - - = .6 3.9 23.4
PaddY-‘J ) 5 5. 2 26. O - - - z" 5-. 2 - 20. 8
Jowar - - - L 3.9 15.6 - - -
Wheat -~ -7 - 6 3.9 23.4 - - -
Cotton -2 3.9 7.8 2 3.9 7.8 7 3.9 27.3
Granm - - - 3 3.9 11,7 - - -

-y S ap
., T TR M m m a A o Er U O o a ek Sr my Se A8 B e em by e e e an mm w = ==

Jource : Maharashtra State Irrigation Commission Report 11222)
Tables 36 -and 37, - ’




Table 2,10

Sugar-
cane

Other
Pere-
nnial .

Hybrid
Jowar

Bajra .

Ground-
nut

Paddy
Jowar
Wheat
Gram

Cotton

56

Head as Estimated through regression
{Acre inch)

: Water Requirement of the Crops at Distributory

Kharif Rabi Summer
No.of Quan- Total No.of'_Quan— Total No.of Quan- Total
water- tity water- tity water- tity
ings per ings per ings per
water- water- - water-
ing in% ' ing
(2) (3) (&) (5) (6) (7) (8) (9) (10)
1,90 59.50 6 7.5 k530 b 12.16 - 48,6k
5 6.49 - 42.25 6 g.ob . L8.24 & 6.75 27.00
3 5.97 17.91 -~ - - - - -
‘2 10,63 - 21.26 - - - - - - -
3 617 1851 - - - 2 14,30 28.60
L 7.66 29,6L - - - - - -
- ~ - 3 7.14  21.b2 - - -
- - - L, 7.76 3104 - - -
- - - 3 17.41 52.23 - - -
- - - - - - 3 25.98  77.9%
The canal ran for 5 rotations (watering) in kharif,

6 rotations in rabi and 4 rotations in hot weather
season in 1978-79. But, except for sugarcane and
gther perennials no other crop is necessarily
irrigated in all the waterings.
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2,22 Since mno firﬁ inférmation_is available about the
actual application of irrigation water by farmers in the
field, we propose to use the data put out by_fhe Irrigation
Department for the Lift Irrigation Schemes (See Table 2.11,
which is the'séme'as.in columns 3 and & of Table 2.1 given
separately for Kharif, Rabi and Summer seasons.) which
broadly relate to field level requirement of irrigation,
to estimate the loss of water in transit below the distri-
bﬁtory head, in the year 1978-79. The method_used is as
follows : The total irrigation water required in one season
at the field level is taken as that given in Table 2,11,
But the actual number of irrigations available to a crop
in the particular season during 1978-79 in PLBC/NLEC was
differentﬁfrom the number of irrigations spécified in the
_Eift Scheme (Table 2.11). We have estimated the water per
irrigation-for a particular crop in a season to be the total
water required for the éropAin-the season divided by the
number of irrigations actually available., The actual water
let out tgrough‘the distributories and the quantity required
for irrigation, calculated in this manner are presented
below in Tables 2,12 and 2.13.
2,23 We find that, on thé whole, 50 per cent of the water
let out into the distributories was neceséary for irrigating
the standing crops in the fields in PLBC; the remaining 50
per cent was therefore lost in transit. In NLBC (non-

perennial section) the use was‘only about 45 per cent; 55 per
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Table 2.11 : Irrigation Water Requirement of -Crops as
Prescribed in the Lift Irrigation Schemes, .
Government of Maharashtra (Acre inch)

Name Kharif Rabi Summer
of the ====r<==-—=s=s========  coosseosossssomT e meeeme—— - o 0 o e e s
Crop  No.of Quan- Total. No.of Guan- Total No.of Quan- Total
water= tity ' water- tity water~ tity
ings  per ings  per ings per
water- water- water-

G @ B owm s & @@ 18 o)

- - . v ww - - - . - - - - s ew e o ew A - - - - W M = e == == - . - e -

Sugar-

cane L 3.0 12.0 12 3.5 42,0 12 k.5 5k.0
Other |

pere-~ - _ i ‘

nnial  ~ &% 2.5 10.0 12 2.5 30.0 12 3.0 36.0
Kharif | o |

Jowar 2 3.0 6.0 - - - - - -
BaJra : Y 3 .0 6. 0 -~ - . - . _--_ } - -
Ground- . , ) , :

nut 2 3.0 6.0 - - - 12 3.0 36.0
Paddy - 2 4O 8.0 - - - 5 L5 225
Jowar - = - = - L 3.0 12,0 - - -
Wheat - - = - = 6 3.0 180 - - -
‘Gram -+ o~ = 3 30 90 - .- =

Cotton . 2 3.0 6.0 2 3.0 6.0 7 3.0 21.0

e e em s m e o o e e wm e m W W W m = = m = = = == w S
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Table 2,12 : Estimated Utilisation of Water as- Proportion to
the Actual Amount of Water Released from
Distributory Head Under PLEC

- N S AR TE EE M AE B AE wa e dm mr AN R me wm e W WE  ME O ER SR me WE A MR W am Em  wm  wm

Season Water actually Estimated utilisa- Percentage
released in the tion of water at utilisation
distributories/ the field level at field
minors in acre acre inches level
inches

Kharif. 291121 123892 . L2, 56

Rabi . 497759 236458 g 47. 50

Summer 161830 116290 71,86

Total : 950710 k76640 50. 14

Table 2.13 : Estimated Utilisation of Water as Proportion
. to the Actual Amount of Water Released from
} Distﬁibutory Head Under NLBC (non-perennial
‘ . zone) - : |

-Season - Water éctually, Estimafed'utilisa- | Percentage
released in the tion of water at the utilisation
distributories/ field level in acre at field

minors.in acre inches level
‘inches ’ '
Kharif . 5L5L6 34330 | 62,95
Rabi . 146106 | 61972 b2,k
Summer 94511 35732 37.81
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cent was lost in transit., The seasonai variation was quite
significant. In PLBC.the percentage of water used was the
lowest in Kharif, 43 per cent, and highest in summer, 72

per cent, In NLBC, itrwas just thé reverse : 63 per cent in
Kharif and 38 per cent in Summer. While concentration of
sugarcane’ area under irrigation in Summer in PLBC may account
for the high utilization level in that season, the varia~
tions are too much. 'The fa¢tors'discu35ed earlier (para 2.19)

surely must be responsible for this,

2.2h‘~ We noted eéarlier that nearly 34 per cent of the water:
let out into the Pravara Left Bank Canal ih 1978-79 was ioét
in transit in the main canal, Of the 66 per cent water let
out into the'diStgibuﬁories only half was estimated to be
used on the'fieldt, This means, of-the total watér 1eﬁ out

- into the canal, roughly one-third was lost in the main canal,
éndthervonéégﬁifd in the ﬁiétributorieééhd wéter courses,
and only one third was usedib} the fafmeré on their fields,
2,25 '_Whilé these estimates are-based_qn_ﬁqrqs{ rather than
on the basis of actual fieid measurements, they appeaf to
agreé with similar estimates made by researchers in thé |
Water and Land Management Institute'at-Aurangabad (Mahara-
shtra). Dhamdhere and Padhye in discussing the scheduling of
irrigation, illustrated for the Mula Irrigation Syétem,

write :4
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"Based on the losses actually observed, following
efficiencies are assumed :
Cumulative Effici—

losses from ency
Head works

Distributory Head : . 28 72
 Minor Head | - 35 65
Outlet Head k2 58
Turn out (Farm gate) | - 53 k7
Root Zone . | | 65 ST IR

While the authors do not cite any source or give information
aﬁout the "actual 6bservations“, it is*presumed it relates

to their measufemgntson the Mula system. It shows a loss of
28 per cent in thé'main canal, against 34 per cent in PLBC

in 1978-79.' Between tHe—distribﬁtofy head .and the field head
25‘§;r cent of the water is lost, according to their estimates,
while ours comes to 33 per cent. While our estimate of loss
on the main canal is based on actual measurement, the loss
below the distributory head is an estimate. If we assume’
their estimates for Mula to apply to PLBC as well, the total
water lost in transit wili be 59 per cent (34 + 25); The-
high percentage loss of water in transit is borne out. This
is not entirely due to unavoidable‘seepage in unlined canals,

The bad maintenance, management of canal and undetected

unauthorised use of water are also important reasons for this,

2,26  There appears very considerable scope for improve=

ment in the management and maintenance of the canal system,
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Moreover, péoper assessment-of need of irrigation water at
differeﬁt stages of the'growth-of a crop, determination of the
frequency of water suppiy to the crop and design of a system
of delivery that will ensure delivery of the required
quantity of water at the field level will ensure more effi-
cient use of irrigation water than is practiced today. It
is proposéd:tghdiscuss these questions in a general way at

a later stage. The next chapﬁerfﬁfll“%éké the present
estimated water requirements at'ﬁ&é:field_level for granted,
and examine the economics of the use of water under the
exisfing crop pattern and any alternatives, witﬁ a view to

maximising returns per unit of water,
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APPENDIX TABLES

'able 4.2,1 : Irrigated area under different crops during each

rotation,. under PLBC; 1978-79

e Tt Gm es mm  mm ey

jeason/  Sugar-

lota~ - --cane.
.ionr
Ltharif:

1 985,92

2 1183.89
3 1937.43
L 2319,83
5

(Area in Acres)

--—-—o—-———-—--——-—-d----—--

Other Hybrid BaJra Ground- Paddy Others Total

_ pere~ _  Jwwar. . nut .

136,58 2585.89 392.6h 16k.99 85.63 123.5 A77k.9
173,83 5862.59 1117.65 267.01 189.5  489.46 9583.§
L65.83 6380.23 1041.52 277.36 205.0 ~471.1k 10778.5

71,98 5609.38 92h.26 261.11 187.5  409.38 101914
1332.73: -

337.75 32220k 228.35 172,01 7Th.25 163.77 5531.C

K.Total 7759.8 2185.97 23660.23 370k b2 114248 741,88 1657.25 uossg.i

Rabi. Sugar~-  Other waar - Wheat | Gram - Tota
cane pere~
nnials
1 1249.12  Lho.13  6021,03  3992.60  392.2k 1209k
2 1235.23  395.48  3131.51  5145.21  205.6h 10121j
3. ;306.21- 325.50 3163.14 547416 360,76  10629.
b 5.6 b2bko  5490.86 809606  135.13 1619k,
5 1306, 65 26k, 80 1235.18 6972.25  191.70 9970.
6 107k.52 430,91 1178.47  4991.1k 63.00 7738ﬁ

-

R, Total  7917.h2 2263.22 20220.19  3A671.h2 164847 66748,

i

Contde.ees




Appendix Table 4,2,1 :

65

- - - . - e - - - - — Lad L - - - - - - - - - - - - - - - - — - L] - - - - -

Summer

= W

5. Total

{Contd. )
Sugar- Other Cotton
cane Pere-
nnials
1050.77 L28. 28 -
1007.03 L22.78 22,26
Lh25.60 412,78 60. 56
5033.01 447,78 43,13
11516, 41 1711, 62 125.95

Ground- Others
nut '
b, 0 421.89
- 1.5
64.0 40,5
6L.0 31.15
172.0

‘19oo;§4?

1452, 07
5003, bk
5619,07

13975.52
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: Irrigated area under different crops during each
rotation, under NLBC, 1978 -79

(Area in acres) -

5eason/ Ground- -Cotton Hybrid . Bajra Tur  Maize Fodder Total
lota~ nut Jowar
bion o
gharif | | .
.1 928,00 888,25 956,25 187.00 90.50 140.5 7.5 3198,00
' 2 - 156k,5 16155 1006.75 699.13 225.00 262.5 8.0 5381.38
{3 27138 k28,5 953.5 . 271,75 207.00 239.0 7.5 2378.63
A 10,00 60.0 28.0 - - - -
K.Total 2773.88 2992.25 294k.5 1157.88 522.5 642,0 23.0 11056.01
Rabi Jowar Gram Total
3 222638 252.9 2479, 28
b 6461,05 359.5 6820, 55
5 5790.86 173.4 5964, 26
6 208,00 k7.0 255,00
R. Total 14686, 29 832.8 15519.09
Summer Cotton Gr. nut Total
1 562.0 - 562.0
2 748,88 359,13 '1108.01
3 528,75 606, 14 1134,89
b 273.00 - 485,11 758.11
5 772. 26 995,88 1768, 14
6 793.38 1032,08 1825, 46
7 L00.00 L37.88 837.88
5. Total Lo78.27 3916, 22 7994, 49
Note: The first two rotations in Rabi were not given since there

was sufficient rainfall at the times,



CHAPTER III
'ECONOMICS OF THE USE OF IRRIGATION WATER

3.1 Irrigaﬁion.in the dry, drought prone regions of Maharashtra
is mainly sugarcane centred. A llttle over 10 per cent of the
total irrigated area in the State is under sugarcane. However?
since sugarcane is a heavy water using crop compared to_bthers, it
‘uses between 50'tq 60 per cent of the total irrigation water in
the State. - Sugarcane is‘concentratedain'the dry, drought brone
region3°‘ and therefore, the percentage of irrigation water used
by sugarcane in this reglon is likely to -be even hlgher. '
3.2 Does this pattern of use of water give the best return per
unit of wafer? The question is.particular1y~ralévant in the
context’o? caﬁallwater, which can be used in varying amounts and
for varying periods during the 8 months aftar'the'supplf resarvoirl
'is filled by the beginning of October every year, TheESame
appraach-would not work for wells, though given his endowmenfs ofl
land and waté?,;tpe irrigator with a well may also be expected to
' meximise returaiper'uhit of the factor in relaﬁiﬁeiy short supply.
In order to éstimahe the:hét.returna to the farmef-bar unit of
water under canal irrigation, it is necessary first of all to fin&
ouﬁ the net returns par acre of different irrigated crops. Then
the returns per unit of irrigation water used in different crOps/
crop rotatlons can be calculated and compared 7
3.3 For this purpose two dlfferent sources of data are sought
to be used. The first is a survey into the costs and returns of

a sample of farmers selected from the command areas of PLBC and
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NLBC (non-perennial zone), relating to the year 1978-79. The
secdnd is the date extracted from the enquiries into costélgf pro-
fduction of farm products, conducted by the Ministry of Agriculture
of the Government of Iﬂdia; in all regions since 1972-73. We have
~used«the data relatiﬁg to the irrigatéd,crops in the samples drawn
from regions in or mnear which our selected command areas are
1oca£ed. Wé-present below brief accounts of the cbmposition of
the sample farms and the coscsfand,réturns relating to different

crops from these two sources.

- The Sample -

3.4  The Pravara Lefﬁ Bank Canal had approximately 25,000 acres
of net irrigated aréa.(1978—79), of which 22,000 acres came under -
pergnﬁialirfigatioh“zdne and around 2,300 acres under non-
pérénnial‘irrigation iones; As mentioned earlier non-perennial
zone isva.zone'wheré no perennial crops.are allowed to be grdwn70n
canal water, It was décided to cover a 5 per-cent semple of the
irfigated greé each from the perennial part and non-perennial part,
which amounted to 1,100 acres and 115 acres respectively. The |
entire length of the left bank canal was divided into 4 parts, each
‘ part having roughly 25 per cent of.thé'irfigated_area. In the next
: sﬁage such.number of the distributories from each part were chosen
1 st random so as to cover roughly‘275'écresifrom each_pért-in'the
péfenhial~area of the canal, The third stage of the sampling was
to éover_all.the beneficiary farmers under the command area of the
. selected distributéries._ Hoﬁever, wherever because of the inclu-
“sion ofra_lapge distributory/water course, the total irrigated

area exceeded 275_acres,'the beneficiary farmers in such distri-

butories were again chosen raendomly so as to confine the area
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surveyed to around 275 acres. Similarly, from the. non-perennial
area the distributories were chosen randomly, SO0 as to cover around '
115 acres of irrigated area, and all the beneficiary farmers were
coveréd undér those distributories. Similar procedure of sampling
was fqllowed in case 5f the Nira LeftlBank Canal (noﬁ-perennial |
zone), | | |
3.5 The hqusehold'Size and agricultural worker composition'of
the sampléihouéehdlds élassified;according to their size of ‘operated
‘land holding are presented in Appendix Tables A 3 1l énd 4.3.2, Size
of the household, the number of agricultural workers per household
and the number of annual farm servants per household increases with
the size of operated holding. _ _
3.6 'Thersmallest.size group of operational holdings, with 5 acres
or less of land;'consﬁituted L0.5 per cent of all cultiva%ors; but
cultivated only 13.3 per‘cent of the total cﬁltivatéd land. On the
othéT hend, the largest cultivating households, with holdings of
more thaﬁ 10 acreé,lconstituted 28 per cent of all cuitivators, but
cultivated 60.9‘per cent of éll'cultivated land, in PLBC area tRef;
Appendix Table 4.3.3}. The ‘average size of operationél holdihgs
was 9, 35 aéres. | B
3.7 In NLBC (non-perenn1a1 zone), the size distribution was some-
what dlfferent _ ﬂere the large size farmers constituted the largest
single group, h2.73{per cént of all cultivaﬁors.and accounted for
74,26 per cent of all cuitiygged land. The smeall and medium |
cultivators were in roughly equal'p;oportions, though of course the
“medium operated sbout 3 times the land area operated by the'small.
This was a region of comparatively larger holdlngs than PLBC area.
. The averezge size of holding was 11 53 acres (Ref.Table A.3. L).
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‘3.8 Only bne~third of the total operated land of the culﬁivators
under the PLBC'éomménd, was irrigated by the canal. Another L2 per
-cent of their land was irrlgated by wells in or near the command
.area, One—fourth (24.67 per cent) of their land was without any
:1rrigat10n faclllty. Size-wise the smallest cultivators had the -
maximum, i.e., 51.68 per cent of their land 1rr1gabed by the canal,
the largest had only 29 per cent of their land under canal. Inci~
dence of well-irrigation however was less unévep : the smallest had
36.23 per cent well irfigated land while the largest had 40,22 per
cent ; énlj the middle farmers had about 50 per cgnﬁ of their land .
under”wellg.:'Therefoxe, the unir;igased lends with the smallest
sized féfmefs was only 12 per cent while in case of the largest it
was nearly 31 per cent. o I
3.9 ‘In the non-perennial. zone under NLBC,Aqn the'btheffhand, much
smaller pér Cent‘of thé;totalfaﬁerated ére# of:the'cultivatdrs in
thé command area, 18.58 per_ceﬂt only, was‘under canal irrigatioh.
Land under wells accounted for another 20 pér ééﬁ; leéving mofe'thai
61 per cent of the total operated area of the farmers unirrlgated
Here also the smallest farmers had nearly half their 1and irrigated
by cenals, the medium about 30 per cent, while the 1arge farms only
13 per cent. The extent of well irrlgatlon dld not vary signi-
‘ficantly among the.three,s;ze-classes. Greater 1rrigat10n facilzty
haé, all along in India,-béen associatéd with small average size of
iéﬁd'holding;_ That agzin appears to,be‘borné out by ﬁhé difference
between' PLBC and NLBC (non-perennial)’regions, observed here.
'Another_point worth noting in the context of these twb regiéns is
thatslérger the proportion of operated zrea of farmers covered by

canal water, the larger the extent of well irrigation. This is
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Aplausible, since ﬁhe wells are able to tap and recycle seeped canal
water, and greater the coverage under‘canals, greater this possibi-
- 1lity of tépping underground water, _
3.10 The cropping pattern of che sgmple farms is presented in
Appendix Tables 4.3.5, A.3.6, A.3.7 ana A.3.8 for the two regions
separatelj. Under PLBC,'onIy 5 per cent ¢f the grdss crépped afea,
canal irrigated, was under sugarcane. This is broadly in keeping
with the éugarcane block‘area mentioned earlier. However, neafly‘
four times as much sugarcane land, normally irrigated by wells were
A brovided with ?/3 irrigations from the canal in summer, If we add
this ares as weiités the éﬁgarcane area—whichAwas an overlap of
1977-78 year and took water pending hérvest,‘mainly in the Kharif
and early_Rabi seaSoﬁs, to the gross cropped area'under,capal as
well as to area under sugsrcane, we find that nearly 2l per cent of
thg_grbss'croppe¢ area under cénal-was under sugarcane, Cereal
croﬁs, millets and wheat accounted for thé.bulk of the caﬁal irri-
gated land. As against this, not only was the total area under
wg}l irrigation gnder‘PLBGhigher,Tbutthe area under_Sugarcéne was
nearly 28 per cent of the gross irrigated area undér wells, If_we
add the sugarcane overlap area to the totsl as well as to the sugar-
cane area, -sugarcane accounts for neérlj.ho per cent of the:gross
irrigated area under wells. The area under we;l-irrigated_millets
was_jnst‘about as 1arée as thé area Underlsugarcane. Wheat was
enother important ceresl. Long staple cotton was grown mainly -
under well irrigétion in summer, while_it was very livtle under
canal, Besides, a widé.range_of seasonal crops as well as‘fdddef
and lucerne were gfown mainly under well irrigation. In the uﬁirri-

gated portion of the land holdings of the sample farmers the main

-
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fcrdos.grow' were local varietf of jowar in the Rabi season (nearly
70 per cent of the gross crOpped area), baJra and a varlety of
pulses in the kharif season. .

3.11 The d15tr1but1on of the total gross cronoed area (irrigated
plus unlrrlgeted), accordlng to the 51ze class of 1and holdings,

is preSEntediln Appendix Tables A.3.7 and A.3.8. 4n interesting -
fact to note .in this context is that while the small farmers had
~more. than half their land irrigsted by canal and nearly 88 per cent
of thelr total land irrigated frem either sourca, the area under
_sugarcane constituted just about 10 per cent of thelr gross cropped
area. What is more, most of this sugarcane was under wells, ‘the
sugarcane area’ under ¢anal in thelr case was very small, constitut-
1ng less than 1 per cent. of thelr net_ 1rr1gated area under canal,
(Data not separately presented.) Out of the total sugarcane area
‘under;canal (excluding overlap area), 6Q per cent was with the

: 1arge farmers, cver 38 per ceno'with_the medium, and only about 2
.per«cent'with the small farmers, while they occupied 53, 26 and 21
_per cepts_respectively~of'the total canal irrigated land. Even if
we include the overlap sugarcan?@ areas, the distribution amongst the
.,sizelclasses remains broadly unchanged. This shows that, under the
blocl,system‘of giviﬁg canal water to sugarcane land, the small
farmers had little place; the blocks were,malnly.with the medium
and large farmers, more so with the 1atter. The small farmers

were recipients.of canal water for seasonal crops (presumably under
Form VII which is given after the available water'has'beeh appor-
tiohed to the verious block areaS) . We shall return to this
1nequa11ty of distribution of sugarcane blocks among farmers of

different size holdings in a later chapter.



3.12 In the non-peremnial zone of NLBC the canal irrigated land
was devoted to mainly 3 crops: Rabi‘jowar, Kharif and Summer -
groundnut and long staple cdttoﬁ in summer. Under well irrigétién :
about 10 per cent of the gross cropped area was under sugarcane.
Wheat, maize and cotton were the other important crops, besides Rabi
jowar. Here too, like under wells in PLﬁC command area, a numler
of other seasonal crops were grown in the kharif and Rabi seasons, -
. a phendmenon much less visible in the lands irrigated by the canals,
~ On the unirrigated lends, which formed the bulk of the total culti-
\vated area, Rabi jowar and Kharif pulses pére the only two crops
being grown.

Nét Income from Irrigated Crops

3.13 Deﬁailéd'data on inputs, costs and outputs, cropwise, were
collected from the sample farmers, These.were-valuéd at the pre-
vailing brices paid or received by the farmers during the yeaf;fThe
nef:income'per_acre was cblcﬁléted for,thg vgrious'crops'grown by
the fermer under canal and well irrigation, as well as under rainfed
condition., The net income was calculated bf vaiuing‘the'main
product plus the by—product; if any, of a-cfop and deducting from
this the values of all material inputs, whéther purchased or home-
supplied, including feed, fodder, etc., expenses of bullocks or
cost of'hiring butlocks, irrigation ;osts'and the wages paid to
casual or annual farm workers hired for operations on the cropfénd '
imputed wages of family labour. The'averaga_per acre costs'and
returns for a number of irrigated crops are presented in Tables 3.1
end B.é for PLBC and NLBC-respéctively. |

3.14 ’We examihed such data_separétely for farmers in the three

different size classes of land holdings (data not, presented hére),



Table 3.1 i1 Cost end Return Per Acre of Principel Crops Grown in PLBC Command Area, as

per Sample Survey

Name of Seed F.Y,M., Ferti= Pesti- Culti-
the crop “ (cart lizer cide wvation
(Kg.)load) (Kg. ) XD,
. incl,
labour
(1) (2) (3) (&) (5) (6)
1, Sugar= Q.,13000 10 700 - -
cane sete
Value Re, 600 150 1050 - 1000
2, Hybrid
Jowar = Q. 3 2 50 - -
Value Rs, 35 30 75 20 280
3, Jeowar . 2 25 - -
Va‘fuo F?a. g 30 L - 220
L. Bajra Q. 2,5 2 20 - -
Value M, 9 30 30 - 230
5. Wheat Q. 40 1 85 - -
Value Rs, 88 15 130 15 280
6| Gl"ﬂm Q. 25 - - - -
Velue %, 50 - - - 160
7. Cotton Q. 2 5 160 - -
Value Ree 75 75 225 150 400
8, Grounde
nut Q. 30 6 - -
Value ks 165 90 105 - 320
9., Fodder Q. 16 30 300 - -
(lucern
Grnll)
nlue T, 6LO0 450 450 30 350

Irri-
gation
char=

Total Main By=

cost

(8)

Cross Net
pro= pro= income income
duct duct (11=-8)
{Quin)(etalks)

(9) (10) (11) (12)
37 - - -
tons
4,810 - 4810 1460
7 300 - -
735 113 8,8 378
L 300 - -
500 120 620 292
3 280 - -
375 100 475 155
6 6 - -
900 50 950 392
2 - - -
360 30 390 150
k - - -
1600 - 1600 615
5 - - -
1250 = 1250 £20
530 - L -
2915 - 2915 895

1L



Table 3.é . Cost and Return Per Acre of Principal Crops Grown in WLBC (Non-Perennial Zone)
Command Area as per Sample Survey ‘

Name of Seed F.Y.M, Ferti- Pesti- Culti-- Irriga- Total Main By=- Gross Neb
the crop lizer cide ‘“vation tion cost  product product income income
\ ' ' - .expenses charges (11-8)
(1) 20 (3 W (5 18 e ) to Gy 12)
1. Sugar; Q;12500 | IO C.L. 800 Kg' - | - - © a 38 - - -
- cane -gets : S S tonnes
© Value BRs. 565 180 1200 -, 1000 550 3495 4940 - 4940 1445
2, Hybrid Q. 3 Kg 5C.L., 60Ke - = =~ - \ - 8 300 - -
, Jowar _— o ~ Quin. stalks .
~ Value Bs. 35 75 90 20 . 280 30 . 5300 850 100 940 410
3. Jowar Q. L4 Kg 3CL., 25 - = = - - 3 280 . = -
— : . . ' Quin stalks
Value Rs. 8 L5 35 . - - 200 | 30 318 375 100 L75 157
L. Bajra Q. 2Kg 2 C.L. - - - - - 2 250 - - 3
u ' S Quin, stalks '
Value Rs, 7 30 - - 200 20 257 250 100 350 93
5, Wheat Q. 40 Kg 3 C.L.100 Kg. - - - - € 6 - -
' . ) . Quin, qun. - . "
‘Value Rs, 80 L5 150 15 280 30 600 900 50, 950 350
6. Gram Q. 20 Kg -~ - - - - - 2 - - -
' - S © Quin. . -
Value BRs. 50 - - -. . 180 30 260 375. 20 395 135
7. Cotton Q. 2 Kg 12 C.L.150 - -~ - - - L - - -
. ' ' , Quin, '
. Value Rs. 70 120 200 150 - L00 : 60 'lQOO 1600 . = " 1600 600
8. GroundeQ. 40 Kg 10 C.L. 30 - - - - 55 - - -
nut , Kg ' Quin, :
Value . Bs, 200 160 L5 - 350 . 50.. . 805 1375 . - 1375 570

C.L. = Cart Load.
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but did ﬁot find any significant differencaes among these. Diff-
érence,between canal and well irrigation, in terms of inputs and
outpdts were not ﬁoticeable in case of many crops, like jowar,
 bajra, groundnut, etc. But in case of three crops, namely sugar-
cana, wheat and 1ong stapla cotton the inputs, mainly fertiliuos
application, were somewhat higher on the well irriéated iénds‘ and
- so was the output'par acre. As against this the labour.cost par
_acre was higher on canal irrigated lands, particularly for sugar-
cane, and the cost of irrigation wés higher under well 1rrigaﬁion.
The rélétivaly higher fertilizer application on these. crops,
.irrigated by wells, was possibly due to the_graatef control over
water:supply, parpiéularly in terms of ffequuncy and:timeiiness.
| Fertilizsr is applied on the eve of water application, and there
is longer interval and greater uncertainty associated with canal
irrigation. The highe; 1abour charge is’presdmabiy due to the
practice of contractlng out of a number of oporations on the sugar-
.cane flgld, partlcularly by the large and even soms medium farmers
who alone ware having canal_watar for sugarcane, while the small
farmers who had almost entirely well irrigation used less of hired
,lanur and thers too less contracting out of work to labour gangs.
Because of these high2r and lower costs cnd fetufns in regard to
‘thgse three crops, the net 1ncome pur acre in thesse cases was only
.marginally hlghor on well-lrrlgatnd lands. We havg, therafore, |
chos»n to taka tha welghted averagas of thy per acre costs,
'outputs and net 1ncomes of thes; as w»ll as the other crops grown
under canals and wells. This means that in using thess net income
data to cdmpare the net incomes per uniﬁ of irrigation water used

in dlffarant crops under canal irrigation, we are somewhat over-
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stating the case for sugarcane in particular. This does not
matter. Hopefully, improved management of canals, now'being slowly
started, would lead to this difference being wiped out. In any
case, the other set of data relating to farm costs and returns over
a number of years which we also propose to use for our exsrcise,
does not permit us meaningful separation of canal and well irri- |
gated crop lands, due to smallnsss of éhe samples. For all these
reasons, the data in Tables 3.1 and 3.2 give the weighted average
per acre costs, returns and net income of a number of crops under
irrigation-in the sampled farms during'l978;79. . ,
3.15 The data show that the net “income per _acre under irrigation
is - the highest for sugarcane. Indeed, it is more than 50 per cent
higher than the next highest nét income yleldlng crops, onion and
lucern grass.‘ It was 9 times thatiof irrigated Bajra, 5 times that
of irrigateq Rabi jowar and 4 times that of hybrid Kharif Jowa?,
and-sojon.“ It is not surprising that given ample supply of irriga-
tion wafer compared to this total land holding, a farmef in this
region would prefer to grow sugarcane, axcept ‘to the extent required
by rotational requlrements of good agronomlc practlce.

Net Returns_Based on Farm Cost Enquiries

3.16 The farm costs and return daﬁa presented above relaﬁed'ﬁo
the PLBC and NLBC area;, for a particular"year. Year to year
variations in costs and returnésare not‘ﬁnfaasonabla to expect,
even under irrigated conditions, not oﬂly due to variations in
weather, but also variations in frequency and quantum of water
supply as well market condltlons. The data collected by the field
survey relating to a single year cannot help take care of this.

Moreover, these data were collected by a quick survey qf the
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sample farms. There is possibility of errors arising out of
inaccuracy in recollection by the respondents. Greater reliability
can be ensured if dail& accounts could be kept by the farmers or ’
for him, for the entire agricultural year. But this would have
proved. very expensive and:time consuming.
3.17 Fortunétaly, such data were '(and cre) available for. tha
irrigated crops in the region for a number of years. Since 1973
the Union Ministry of.Agriculture has' been cdnducting, with the
help of Agriculﬁural Universities and other institutions, a compre-
hensive scheme for collection of data on costs of.cultivation of
different crops in the country. for each érop, called the main
crop, a systematlc multistage sample is drawn from the region(s)
of the state predominantly growing that crop. The information from
the-main sample, and, after a few years, of a sub-sample, is
collected‘contihuously for a certain number of years. . For Maha-
rashtra, we copied out, with the permission of the Economic and
:Stétispical Adviser to the Ministry of Agriculture, datailed
-information relating to 3 main crop samples,. sugarcane, jowar and
bajra. Under the scheme the talukas in each district are selected
where the particular crop is grOWn as main crop. ‘From each taluka
(cluster) flve v1llages are selected ana from each village two
. farms growing the crop as main crop are selecbed,_kegping in view
. differéﬁt_éizes of holdings.” In addition two progressive farms are
: also selected_from'these villages. Thus, in each cluster twelve
;férms are selected for the particular crop. Detéiled information
from these farmers relating to 1and.holding, land revenue, imputed
rent on own land as well as rent paid for leased in land (plotwise).

particulars of attached farm servants, material imputs and irriga-
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tion charges (cropwise) reéord of productibn (cropwise), running
and maintenance expenseéqof farm machinery and implements is
collected periodically. 1In addition, records of daily operations,
plotwise for each crop are also kept by the cost-accounting method.
Data dn the above items are recorded not only for the main c¢rops
but also for the cther erops grown by the selected farmers.
3.18 We obtained data for 5 districts? viz., Nashik, Ahmednagar,
Pune, Satara and Solapur, for our purpbse. For the sugarcane main
sample, data are available for the years 1973-7L, 1974-75, 1975-76,
1976-77 and 1977-78. Fof jowar main sample, data are available for
1973-74, 1974-75, 1975-76 and 1977-78, and for bajra main sample;,
jaata are available‘for only 1976-77. In all, .data for 61 clusters
weré'available-and collected; as méntioned eérlier, on the basis
of 12 farmérs per qluster, it works out to 723 farmers, for whom
the ﬁapa on the above-mentioned variables were available.
3.19% It may be mentioned here that so far as sugarcane, jowar and
.bajra are conéerned, the input-output analysis is based only on the
data from each of the regpecﬁive main sample cluspers;-for-instance;
‘_fgrﬂsugarcane the data are processed only for sugarcane grown in
the main sample sugarcane c¢luster and not for sugarcane grown in
jowar and bajra clusters. Similarly, for jowéb and bajra data are
processed'oply from their main‘samplé clusters., It is only iﬁhthe
case of other crops (other than sugarcang, jowar and bajra)- that
the data from all the main sample clusters are pooled together fog
the individual crops separately for further processing and analysis.
Other than sugarcane;-jowér and bajra, only those crops are con-
sidered which show a sizeable area under cultivation in the sampls
farms, and not all crqps.tha£ are reported to be grown by the

Sémple farmers.
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3.20 Making use of the data of -the sample farms mentioned above
we have computed the amount of each of the physical inputs used
and output realiéed per unit {acre) of land for different crops.
Before wé go into the results of the physical input coefficients of
different crops estimated, it is necessary to take note of a
few things. |
3.21 First of all; scrutiny of fhé recorded data shows that size
groupWise breék—up of the input-output data, cropwise, leaves the
sample size for éach'crop in each size-group so small, in terms of
area under the crop, that estimating average input coofficient
from such a small sample does not seem to‘be:very-meaningful. In
those cases, howevef, where area under given crop was found to be
substantial in éaph size-group, the estimates of input coefficiants
for different inputs did not show any marked variation from one
size group to the other excepf3for fertilizer in some cases. While
estimating input coefficient, therefore, we hafé’péoléd the data
for all the size-groups together. So the estimates of inputs
coefficients are in the nature of'aferéges for all farms, irrespéc-
~ tive of size.
3.22 Secondly, the input:gutput-data'for each crop are recorded
'séparately for that grown under well irrigation, canal irrigation.
and under dry condition. Again, if we considered the cases of a
crop grown on well and canal sapérately, the sample size (area
under the crop) would be very small. Further, estimated input
doefficients for a given.crop grown on well and on canal did not
“show any marked variation from each other. In view of this our
estimated input coefficients are in the nature of averages for

irrigated crops, irrespective of source of irrigation.
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3.23 Thirdly, the'year to year variation in input coefficients
is also not found to be significant, in other words, thers is no
marked variation from one year to other in the use of basic
inputs, like Seed, human labour, farm yard manure,irrigation,etc.
As per the annual Séason and Crop Report of the-State Government,
the years 1973-74, 1974-75, 1975-76, 197>-77 and'1977-78, for whicl
we have the data recbrded for most of the major crops grown, have
been more or less normal years in terms of rainfall and its distri.
bution, except 1974-75, when the rainfall and its distribution was
less than normal. But even for 1974-75, most of the ‘basic inputs
were not significantly different from‘thosa of other years. 1In
view of this, the input estimates:are not presented for each year
separately, but only tha average of éhe years. Since the PLBC
command'area,'located.in Ahmednégar'¢istrict is the subject of;
study} the data frqm the cost of production survey in Ahmednagar
district alone is used here. The-éstimateﬂ input coefficients are
praesented in Table 3.3. ‘
3.24 An interesting aspect relating to the use of inputs, parti-
cularly fertilizers and inéecticides, in different crops, as seen
from these data, may be noted here. It is seen that only in case
of fivercrops - sugarcane, groundnut, cotton, onion and wheat -~ was
there any significant application of fbftilizers. Thera‘was'little
of it in case of all the other irrigated crops,‘not to mention the
dry ones, Sugafcane regcorded the,highest amount per acres, but it
was quite below the doSes recommended by the extension agency, In
case of the other four crops, it was even lesser. Similar was tﬁe
picture in regard to farm yard ménure.' Insecticides/pesticides

were reportedly used only on irrigated cotton fields, and to a



Table 3.3 : Per Lcre Inputs and Outputs in Physical and in Value Terms for the Principal Crops
- - ( Ahmednagar Distrlct) , , _

. ‘Name of the Crop :
Totton 'Ground- Ground- Ground- Ground- Malze Onion Lucern

(HYV) - nut (HYV) nut (HYV) nut nut (Irri- (Irri- (Irri-
: N | - kh,Irri- Kh, Dry (Local) (Local) gated) gated) gated)
' : o gated -Kh.Irri. Kh.Dry ' Fodder -
(Ly -~ - | | (2) (3) (4) {5) (6) (7) (8) (9)
Area under the ‘
crop (Acres) O 7.41  18.41 18.88 10.83 25.02 hoh2 L.67 0 8.21
1) Seed : Q.(Kg) . - R 35 28 40 39 10 4 11
B V. (Rs.) 40 175 : . 160 171 25 180 - 25
2) F.Y.M, Q.(kg) 1000 500 200 - 500 L50 - 2000 1500 1000
o V. (Rse) 35 20 5 15 15 70 55 35
3)Fertilizer = = Q.(Kg.) ‘100 .. 50 . . = 25 - 50 150 - -
. _ VQ',(,RSO,‘) . :-50 r 75 - 40 - 75 225 ., -
L) Pesticide Q.&Kg) Ce T - - - - - - -
Volgs.): - 100 . -~ - - - - 75 -
- 5) Irrigatlon charges B . :
(Canal) V. (Rs.) 50 30 - - 30 .- 30 50 300
6) Human labour Q. A 70 L5 30 30 20 30 90 20
. days  V.(Rs.) 280 180 120 © 120 80 120 360 80
7) Animal labour Q. 8 8 .6 '8 6 10 8 L
days V. (%.) 96 95 70 95 70 120 95 L8
:8) ‘Machine Q. 134 22 - 2l - 25 100 38
- "hours VoBs.) oL 20 - 18 - 19 100 21
9) Diesel 0il Q.- . 150 80 L. 70 - - 100 -
Ltrs.(Irrg) ~V.(Rs.) 375 200 - 175 - - 250 -
10) Total Cost Execl., _ N : _ '
Cls.8 & 9  V.(&s.) ° 751 650 341 460 336 LLO 1040 4,88
11) Main Product Q. 3.5 L.5 2,0 3,0 2,0 5.5  60.0 70.0
V.(Rs.) 1400.0 1125.0 500,0 750.0  500.0 825,0 2100.0 1050.0
12) By-product Q. - 6.0 2.5 4.0 2,0 6.0 - -
(quintal) V. (Bs. ) -~  50.0 30.0 50.0 25.0 50,0 - -

-
--n-----------—----—_——----—-—Lﬁ--——---------“

{ continued)

&8



Table 3.3 : (continued)
---------- ‘ Neme of the Cro
Jowar Jowar & Jowar Bajra Bajra Ea ra Wﬁéaﬁ Wheat

\ i {Local) Eanal) iHy. iLocal; iLocal) { [Local
- . Irri } (Irri.) (Dry) Irri,) Irri.) (Dry) Irri ) {Irri,
(1) - ’ (10) (11) (12) (13) (14) (15) (16) (17)
Area under crop (Acres) 16.83 57.53 162, 90 17,62 18,90 59 23 180,66 85,90
1) Kg ) 3.0 4.0 4.0 2.5 2.0 2.5 . 37 35
. 35.0 8.0 8.0 25.0 4.0 5,0 . 8 . 77
2) Q. {Kg; 1500 1000 100 1500 1200 200 1000 700
: - V. L. 50 35 - 5 : 50 L0 7 35 25
3) Q. iKg) 30 15 ‘- 20 - 15 - 100 50
V. _ 50 20 - 30 25 - 50 75
l'l') Ql (Kg; 3 - il - - L - -
. . vc (RS. _ 20 - ' - - - - - -
5) V. (Bs.) © 30 30 - 30 30 . - 30 30
6) Q. {davs), - LO 25 15 40 30 15 36 30
- Vo (Bs.) | 160 100 60 160 120 60 © 145 120
7) Q. (deys) | 7 7 " 7 7 5 -8 7
| V. { / 80 80 L8 8l 80 - 60 95 80
8) Q. Hrs) | L 10 - 14 13 & 42 29
9) Q. iLtrs)_ LO 20 - 35 15 ~ 75 50
v, | 100 50 - 85 35 - 185 125
10) Ve (Rs.) . @25 273 121 379 299 132 543 507
11) . Qc 800 ll'no 165 600 400 2.0 605 ll'-o
-~ V. (Bs.) 840.0  500.0 187.0 750.0  500.0 250.0 975.0 600.0
12) Q. 15,0 18,0 6,0 13.0 8.0 6.0 7.0 7.0
' 0 35.0 70.0 50.0 36.0 60.0 50.0

(continued)

€8



t ' Wheat  Gram Gram Cotton Groundnut  Sugar-, Sugar-

: ' (Local)Irriga- Dry (Hy.) Hot (Hy.) Hot cane cane
(1) - : , véd weather weather (Adsali) (Suru)

| (18) (19) (20) (21) (22) (23) (24)
Area‘under'crOp (Acres) 34.79. 54451 79.43 Co - | | 62,64 13.75
1) Q. (Ke) 27 21 19 . 2 30 13,500 13,000
o Ve (Bs.) Sk L6 38 ...70 - 130 - 600 600
2) Q. (kg) 100 115 - 1500 1000 5000 4,160
V. (Bs.) 5 6 - 55 35 175 145
3) Q. (Kg | - R5 - 150 100 600 . 480
V. (Bs, | - 40 - 225 50 900 700
ll') Qo iKg) - - il - - - '-.
Ve RS)) - fo - 100 - - -
5) V. (8s.) - 30 - 1150 100 550 400
6) Q. (days) .15 22 15 '80 L5 140 120
V. &st' : 60 88 . 60 320 180 700 600
7) Q. {days) .5 6 4 10 8 20 20
Vo (Rso) 60 70 L8 120 95 _ 21,0 240
8) Q. (Hrs.) - 12 - - - 350 280
| V. (8s.) - 8 - - - 350 280
9 Q. (Ltrs) - - 25 - - - | 350 280
V. ins.) - - 60 - - - 875 700
10) V. (Rse) 179 280 146 1040 690 3165 2705
11} Q. - . 2.0 - 3.0 1.5 bho5 - L.5 360.0 300.0
V. (Bs.) 300.0  540.0  270,0 1800.0  1125.0 . 4680.0 3900,0

12) Q. | 3,0 3,0 1.0 - 6.0 - -

V. (Rs.) 20.0 30-0 . 10.0 - 50.0 bl -

(conbinﬁed)

T8



Teble 3.3 : (continued)

Notes : 1) Physical coefficients of inputs are based on averages for the year
1973=74 to 1975-76 in the case of jowar, for the year 1976-77 in
the case of Bajra, for the year 1973-7L to 1977-78 in the case of
Sugarcane and all other crops, '

2) Irrigation charges shown in the computation of total cost per acre
are for canal irrigation only. 1In the case of 1lift irrigation,
instead of canal irrigation charges, cost of machine hours and
either of diesel oil or of electricity need be considered assuming
that the entire machine hours is for irrigation only.

68
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lesser extent on wheat. 1In regard to all other crops, neither
provision of irrigation nor use of improved §eeds appeafed to had
1ed to any noticeable use of chemical fertilizers,insecticidés,etc.
3.25 There was coﬁsiderable variation in the rates of yield of
most crops from year to year as well from farm to farm in the same
year. This was largely due to differences in local soil climate
conditions and cultural practices besides the weather. Therefore,
the average of yleld rates over the years and sectors have been
calculated and are- given ih Table. 3.3.° Tha_problems arising out of
the variations noticed will be discussed iﬁ’the next. chapter.

3.26: The physical inputs'éﬁdkoutputs, which are averages of the
observed figures for a number of years, are valuad at 1978-79
prices, as in case of the special sample survey farmers, presanted
sarlier., The problems arising out of_the"Variations in the relative
prices of various outputs as well as inputs will be taken up in

the next chapter. |

3.27 The gross value'of output. per acre includes the value of by-
products as well as the main product. The costs (inputs) taken
into account include costs of all materials used, whether purchased
or home suppiiad, costs of Bul;ock labour hired, purchased or farm
supplied, the labour charges, both hired.as well as the imputed
value of family labour. Since.the interest is in estimating the
net income due to.a unit of canal water, the costs due to machine
hours and diesel oil used, essentially in irrigation from wells,
prosented in rows 8 and 9 of Table 3.3, are excluded in calculating
-t%@ tbtal cost given 1h row 10,

3.28 The comparative picture per acré of net return of various

crops under irrigatibn, given in Table 3.4, is very similar to



Table 3.4 : Cost and Return per Acre of Principal Crops (Irrlgatad) from Cost of
Production Survey _

i - (Ahmednagar District)

Name of the Crop Avg, cost Avg. production per Value of production Total Net income
(all Irrigated) of culti- acre per acre | . per acre)
vation = emecccmmmmcacsne- - menesem—eosssssem—— 7) - (2)
per acre Main By- Main . By=- \
roduct roduct product product i

' : ?Quintal) ?Quintal) (Rs, ) (Rs.) (Rs,)

(1) (2) (5) (6) (7). (8)
Sugarcane {Adsali) 3,165 360.0 - 4,680 - 4,680 1,515
Sugarcane (Suru) 2,705 300.0 - 3,900 - 3,900 1,195
Hybrid Jowar-Kharif L25 8.0 15 840 - 70 910 L85
Jowar (local) Rabl 273 4.0 18 500 90 50 - 317
Bajra (HYV) 379 6.0 13 750 70 820 L4l
Bajra {local) 299 . 4.0 8 500 - 50 - 550 251
Wheat (HYV) f 543 6.5 7 975 60 1,035 492
Wheat (local) 407 4.0 7 600 50 650 243
Groundnut {HYV) - Kh. 650 4.5 6 1,125 50 1,175 525
Groundnut (local) Kh, L60 3.0 L 750 50 800 340
Cotton (HYV)-Kharif 751 3.5 - 1,400 - 1,400 649
Gram (local) - 280 3.0 3 5,0 30 570 290
Maize (local) 440 5.5 6 -825 50 -875 L35
Lucern (Fodder) 488 70.0 - 1,050 - 1,050 562
Onion ' S 1,040 €0.0 - 2,100 - 2,100 1,060
Cotton (HYV) HW 1,040 hed - 1,800 - 1,800 760
Groundnut {HYV) HW 690" L.5 " 6 1,125 50 1,175 L85

L8
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what.was seen earlier under the sample survey of PLBC and NLBC
farmers. Sugarcaﬁe, whether Adsali (18-20 months) or Suru (annual)
gives the highegt net income per acre undef irrigation. The next
highest iffigated crop, onidn; gives only two-thirds of the income
ffom Adsali sugarcane, but was not far bélow'the annual sugarcane.
The irrigétqd cereals, like wheat,(HYV), Hybfid Jowar and Hybrid
Bajra»gavé 1633 than one-third of the incomefof‘Adsali sugarcane.
But, this is not the proper way to compare the data.?_Ih the first
place, Adsali sugarcane stands for 18 to 20 months on the field
before harvest, and Suru for about 12 monthsg Mbst.séasonal crops
stand for about h% months, so that at least two seasonal crops can
be grown in a year and more than 3 in 18520‘m6nths on thersame ;and
Moreover, the reQuiremehts of water of these crops are quite
different. Therefore, the proper way to compare these raturns is t
calculate the net rsturn per uniﬁ of irrigatioﬂ'ﬁatgr from eféry:
crop.

Net Return Per Unit of Irrigation Water

3,29 In order ‘to calculate the net return per unit of water from
differenticrbps, we should have the data'on'total-irrigation water
'requiremént of ﬁifferent crops. For this purpdsé we pfopose to. use
our estimate of demand from different crops;at the distributory hea
presented in Table 2,10, after some adjustments made on the basis
'of other relevant dgta, These are given in Table 3.5. It is usafu
to use fhe estimated water requirments of diffarent crops at the
distributory head rather than at the field head in order to take
account of the loss in transit. ‘This is also how the irrigation

department sstimates irrigation requirements as well as allocation

of water to‘crops in a seasoh. This leaves the possibility of
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Table 3.5 : Irrigation Water Requirement of Cr0ps'at Distributory

Head and the Net Value of Product Per Unit of Water
Used (1978-79)

Name of the Crop Water Area that Net Net value
require- can be profit of produce
ment irrigated per per Mcft
{acre . per Mcft. acre . (Rs.)
inch) of water (Rs.)

‘ (acres) . .
(1) (2) _ (3) (4) (5)
1. Sugarcane {Adsali) 175 1.55 1,515 2,348
2, Sugarcane (Suru) 136 - 2,00 1,195 2,390
3. Bajra (HYV-Kharif) 20 . 13.80 L1 6,086
L. Bajra (local) - 20 13.80 © 251 - 3,464
5. Groundnut . . - |
(HYV-kharif) 2L 11.50 525 . 6,038
6. Groundnut : o
(LQpal-kharif) ‘ 24 | 11.50__ 340 3,910
7. Cotton (HYV-kharif) 21, 11,50 649 . 7,463
.8, Maize (local kharif) 20 ©13.80 - 435 6,003
9. Hybrid Jowar (Kh.) = 15 18.40 . 485 8,92l
10. Jowar (Locél-rabl) 22 12,50 317 - 3,962
10a. Jowar (Hy-Rabi) = . 22 12,50 485 '6 063
11. Wheat - (HYV) .. 30 . 9.20: 492 4,526
12, Wheat (Local) 30 9.20 2,3 2,235
'13. Onion (Rabi) - . 36 7.65 1,060 8,109
14. Gram (Local) - 18 . 15.30 290 Ly 437
15. Onion (Hot weather) L2 6.55 1,060 6,943
16. Maize (Hot weather) 36 7.65 435 3,328
17. Cotton L.S.

(hot weagher) L2 - 6.55 | 760 4,978

18. Groundnut : :
(hot weather) 36 7.65 485 3,710
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improvement in the water distribution system that can further reduce
the demand of various crops at the dlstrlbutory head open. Now,.
given a discharge of one ?illiOp cubic feet (Mcft) of water at the
distributery head.we calculate the area of a crop that can be irri-
gated with that quantity of water in the command‘érea below the dis-
tributory, These are also given infTable 3.5. Given the.area of a
crop that can be irrigatéd, the net income generated by.that aréa of
the crop is estimated by multiplyiﬁg it with the net income per acre
innTablé 3.4. 'The.last'column of ‘fable 3.5 gives this. A similar
set of data, based on the per acre costs and returns of dlfferent
irrigated crops, derlved from the special survey in PLBC command,
(Table 3.1) are also presented in Table 3.6. Since the two tables
show similar results, we propose to use the infbrmatioﬂ in Table 3.5
for discussion and further use,

Table 3.6 : Economics of Alternatlve Crops in Terms of Net Income
Per Unit (Mcft) of Water , :

- - -— e - Emar wm we m em mm e e am e e - - S e mh e = s S A s W W W A

Crop A Per acre water Area vhat can be *Net value of

: requirement in irrigated per: produce per

. acre inches Mcft of water . Mcft of

_ - . in acres = " water in Rs,
{1) , (2) (3) : (k)
Sugarcane | | 175 : 1.60 2336
Hybrid jowar : 15 18.40 6955
Bajra ' : _ 20 13.80 2139
Groundnut (Kharif) = 24 11.50 5980
Jowar ‘ 22 - 12.50 - 3650
Wheat 31 9.20 3606
Gram 18 15.30 ' 2295
Cotton (Summer) 42 , | 6.60 4059

¢ .
% Net income per acre of irrigated land taken from Table 5.1.
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3.30 The net.incoﬁq_per_Mcft of irrigation water, generated from
different crops revérééq‘the ranking of crops seen on a per acre
basis earlier. 'éugarc;ne turns out to be the crop that generates
the lowest income periMcft of water, at the given level pf prices of
the inouts. and outputs. 411 the cereals crops show 2 higher net
income per Mcft of_waterj hybrid jowar in particular shows compara-
tively very'high net iﬁcome. - Among the cash crops, totton,.onion and
groundnut show very high incomes. A4ll this happens because though
vhe net income generated per acre of the irrigated seasonal-crops is
lower than that from Sugarcane, many more acres. of the seasonal can
' be'irrigated_with,an Mcft of water. It is.clear that ih.éituatiOn
like in the drought prone dry agricultural regions of Maharashtra,
where irrigation water is poientially in short supply and where
thereforefthe,question of choice of -crop or crops for irrigation
arises; use. of the water for sugarcane turns out to be economlcally
least eff1c1ent 7
3.31 The matter can be examined from a somewhat broader social
angle as well. The calculations above have been in terms of the net
income generated, per acre or acre-inch of watér. thg measufe of
net income-used'is rglevant for the farmer in deciding the choice of‘
‘¢crops for the use of scarce water., The mattef can be looked at from
the 500131 point of view, where it would be useful to find out what
addit ion to the gross national product can the use of a given
quantum of water make in agriculture of the region. Tthe approximate
gross national product or gross value added per acre of the diff-
erent irrigated crops are arrived at by deducting the cost of-all
material inputs from the gross value of output. In our calculation

in Table 3.3, the only item that will not be taken into account is
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the coét of human labour, both family and hired.‘ The-grqss value
added per acre of different irrigated crops is presented in
Appendix Table A.3.9. The picture is very similéf‘ts #hat relating
to. net inqome per acre, The gross value added perMth.of water
élso shows a similar'relative position as net . income per acre inch
‘of water, It is clear that under prevailing conditions use of
irrigaﬁion ﬁéter for sugércane adds the least to social income,
Most other crops are'muchbéttgr placed in that regard.
3.32 It was noted earlier (Chapter I) that cultivators in the
past were.reluctant to use water for iffigating seasohal.crofs,
‘except in years of abnormally low rainfall. M;'Viéﬁéswaraya had
;‘mentibned'that while'irrigaping_a seasonal cereal cfop gave greater
| yield, its cost was aisohigher? leaving ho grééter net iﬁcbme than
what.ﬁhé unirrigéﬁed crop would give in a year of normal fainfall.
This pictufe appears tO'havg_changedJ ‘The net incomes pef acre of
jrrigated jowar ‘and bajra are higher than that of unirrigated ones.
What is more;'ﬁhé new hybrids give.a distincely higher net income.
There is no reason to think that farmers would be reiubtant to
" irrigate hybrid jowar or bajrs crops .even in-a yQar of good rain-
-fall in these droughﬁ prone regions, Néwer varieties, stabler and
higher yielding, are graduélly being introduced; these and _bet;‘ter.
extension would'lead'to'greater use of plant nutrients leading to
higher net incomes from these seasonal crops. The‘develgpments
are likely to furtherdiﬁprove the efficiency'df irfigatigg.water
iﬁ all such crops.
3.33 While most other irrigated crops give a higher net ingome,
compared to sugarcahe,.éne cannot expect farmers to grow any one of

chese crops eXclusiveiy; Normally, farmers follow certain: erop
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rotations, depending on soil conditioh,'agronomié_reqﬁirements,
labour supﬁly positidh; besides market condiﬁion. A number of such
Crop rotatlons, as alternatives to (1) Adsali sugarcane, which
stands on the field for 18-20 months (July to February) and (ii)
§3§E‘sugar¢ane which stands on the field for 12 months (Novéﬁbér éo
November) are probosed in Table 3.7. Theze rotations have‘been
finalised iﬁvconsultation with and on tﬁe adviée of the Professor
of Agronomy at the Watér and Land Management'InStituté'at“
Aurangabad. | _
3.34 On the basis'of_bhese crop rotations, the total water require
“ment of the entire rotation can be estimated and the numbe# qf acres
cn which every one of these rotgtions can be practised with one
Mcft of irrigatioh can be worked out. - This gives a basis for esti-
. matlng the—net income from every one these crop rotatlons from one

Meft of water, which can then be compared with the net income from

the. correspondlng area under Adsali. or Suru sugarcane, as vhe case
ray be. This is attempted in Table 3. 8 ' |
3.35 The exercises show that every alternative crop rotation‘
genefages greater total net income fhaﬁ'sdgércane,inlall cases’
more than tﬁo'times,that‘of-sugqrcane. Further, if any of the,
¢lternative crop rotations is followed on'é single plot'of.land;{on
which the alternative is sugarcane), then the alternatives to ]
4dsali sugarcane can irrigate 30 to.éb pef cent more net sown aféa,
£nd the alterﬁatives to Suru, 50 to 100 per cent more net sown.areé,
depending upon’ the alternative crop rotéﬁiéﬁ. -
3.36 This point of view has acquired growing accépténce and
support from informed irrigation engineers, scholars and knowlgdée-

eble public men. In the Interim Report of the Committee (set up
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Table 3.7 : Altergative Crop Rotations to (i) Adsali and
. (i3 uru Sugarcane - -

- EE em o M S B M SR S G AR W MG WS Be M MR G EE wWE W an ER SR BS M e mn G W e e

. Sugarcane (Adsali) © Sugarcane Sugarcane
(July plantation) .

. Sugarcane ' Sugarcane
: (harvested by. the
end of February)

Altérnative to Adsali Cane

"“1st Groundnut (HYV) Wheat (HYV) Cotton (L.S.)
‘ (mid June- (Mid Nov.- (Mid March)
October end) February end) ,
- ‘Cotton (L;é:)  Hybrid Jowar
- Sept. end) (Mid Oct .-
' Mid Feb.)
2nd Hybrid Jowar -~ - . Wheat (HYV) * Groundnut (HYV)
(Mid June-. - * (Nov.=-end Feb.) (March-June)
Sept. end) . Mid Mid
Bajra (HYV) Wheat (HYV) .
(July-Oct ). , (Nov.-end Feb,)
3rdvlCocton (L.S.) . Gram ' Groundnut (HYV)
{(Mid June~- (Nov,end- (Mar.mid- o
Mid Nov.) Feb,.end) , - June mid)
Hybrid Jowar Onion
‘(July-Mid Oct.) (Oct. end -
o | Dec. end)
Lth Bajra (HYV) Wheat (HYV) ‘Cotton (L.S.
. {Mid June = (Nov, - Feb.) (Mid March -
Mid Oct.)
Cotton (L,.S.) Gram
(Mid Oct.) (Nov. end -
| Feb. end)
5th  Cotton (HYV) Wheat (HYV) _ Groundnut (HYV)
(Mid June ~ (Nov. end =- (April-June mid)"
Mid Nov,) “Mid March)
Hy. Bajra Onion

(July-Mid.Oct.) (Oct. end -
‘ , Jan, end)
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Table 3,7 : (Continued) .

Kharif Rabi Summer
6th Groundnut (HYV) Wheat (HYV) ’ ' Onion .
{Mid June - {Nov,~End Feb.) (March-May end)
Sept. end)
Bajra (HYV) ' Hy. Jowar
(Mid June - (Oct -Mid Jan.)

Mid Sept.)

Kharif ‘ ‘Rabi _ : Summer.
Sugarcane (Suru) Sugarcane
(November-
plantation)
Sugarcane Sugarcane (harvested by the end of
November)

klternative to Suru'Cane

1st o Hybrid Jowar Groundnut (HYV).

{Beg,Oct, - - - (Mar.-June)
Feb,) Mid ‘Mid
BaJra (HYV
{July-Oct,
2nd- - " Wheat (HYV) Groundnut
, (Nov,~Feb,end) (Mid-March
Mid June)
Hy. Jowar
(July=0Oct. )
3rd Wheat {HYV) " Groundnut
' (Nov.~End Feb.) - (Mid March-
Mid May)

Cotton (HYV)
(June-Nov, )
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Table 3.8 : .Economic Alternatives of Different Crop Combinations
" in Terms of Net Value of Produce Per. Mcft of Water

(1978-79)
Crop Combination Water Area that can be- Net véiu; ;f
. requirement irrigated per produce per
) . Mcft of water " Mcft of water
' (Cubic feet) -+ (acres) ‘ (Rs )
(1) (2) (3) (k)
Sugarcane (Adsali) 635,250 1.55 2,348

ol l 2 Year Cro
(July plantlng?

Alternative Combinations to Adsali cane

1st combination 428,340 2.35 5,316
2nd combination 475,530 2.10 5,030
3rd combinaﬁion ' 468,270 ‘2.15 | 6,383
Lth combination | -399,300 2.50 ls,958
5th comblnatlon 529,980 1.89 5,910
6th comblnatlon 500,940 2.00 6,006
“Sugércane (Suru) 500,940 2,00 2,390

One year crop

(November planting)

Alternaﬁiﬁe combinations to Suru cane

1st combination 283,140 3.55 . 5,009
2nd combination 294,030 ° 3.0 by 971
3rd combination 326,700 ~ 3.06 4,976
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by the Government of Maharashtra) to study the Introduction of

Eight monthly supply of water on the Irrigation Proijects in Maha

raShtra, this point of view has been very sprongly advocated. In
fact, this Committee for a comparatively smalier'irrigation project .
on the same Pravara river (Mahéldevi Project) shows (Table 8 of uae
Report) differenée-among returns to per acre-inch of water fron
different crops, similar to those calculated here in this sﬁudy.
Indeed, in the serious water scarce regions, the Committee advocates
extensive irrigation, covering one—fourph og the total cultivated
area of the cultivator in the Kharif season and another ohe-fourth
in the Rabi season, thus ?overing 50 per cent of the command area
with irrigatién. Our crop rotaéions above are in the nature of
invensive irrigated farming on the same piece of land, three crops
being-grcﬁn in'thg'three seasons of the year., If this.is relaxed
‘and farﬁers are persuaded or permitted to take water of only a
gi?éﬁ\émount, without any specification of crop rotation'on a given
piece of land, a much widerAarea:can be irrigated for at least one,
possibly two crops during the year. This,. of course, would not
affect the net_income gengration, estimated earlier., We Shéll turn
to these and other related questions in Chapter V. But before that
=t is necessary to raise and answer some questions relating to the
basis of our calculations in this chapter, and the farmers"

attitudes in the matter, to which we now turn.
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APPENDIX TABLES

Table A.3.1 : Average Size of Sample Households of Which Working in
Agriculture and Average Number of Permanent Farm
Servants per Household in PLBC

Sige-group No, of Average Of which engaged in "Annual farm
of operated house- size of agriculture servants per
holding holds house- Male Female Child- household
(in acres) ' holds ren - '

(1) (2) (3) (%) (50 (&)  (7)
1. Upto 5.00 149  7.09 1.61 1.0  0.06 0.12"
2. 5.01 to , ) ’

- 10.00 _ 116 8.14 1.7 1.47 0.02 0.51
3. 10.01 and.. ' '

- above 103 9.47 2,14 1.63 0.08 1.16
" T Total 368 8,08 . 1.80 1.49  0.05 0.53
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Table A:3.2 : Average Size of Sample Households, of Which Working
. ' in Agriculture and Average Number of Permanent Farm
T Servants Per Household in NLBC

-_— e EE me W EE ms S B an R R R we A A EN En WF Em sl s G WE S Gy AR e W W e

Size-group No. of Average. Of which engaged in  Annual farm
of operated house~ size of agriculture servants
- holding holds house~ Male Female Child- per
{in acres) 4 hold ‘ ren household
1 (2) (3) (4) - (5) (6) (7)
1. " Upto 5.0 67 6.43 '1-64 1.75 0.07 0.06
2- 5.01 to
10.00 63 8.81 1.94 1.95 0.11 0.29
3. 10.01 and
above .97 10.35 2,70 2,36 0.17 0.63

.----—--&--———*----———ﬂ---“-------

-————--—-——--——---—-------.—--—-———



Table A.3.3

Farms in PLBG
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:. Operated Area Irrigated Sourcew1se, in the Sample

{Area in acres)

Operatlonal No., of Total Irrigated - . Un- Average
land holding house- oper-  —ecceccmmccanaa- irri- operated
size-group holds ated Canal Wells gated . area
(acres) . area
(1) (2) (3) (4)  (5)  (6) (7)
Upto 5.00 149 459.67 | 237.55 166,53 55.59 3.09
(40.5) (13.3) (56.68) (36.23) (12.09)
5.01 - 10.00 116 887.54 302,26 4L36.84  148.44 7.65
_ (31.5) (25.8) . (34.06) (49.22) (16.72) ,
10.01 and 103 2095.27 607.65 842,64 -644.98. 20.34
above (28.0). (60.9) (29.00) (40.22) (30.78) _
Total 368 3442.48 1147.46 1446.01 849.01 = 9.35
(100.0) (100.0) "(33.33) (42.00) (2.67) '

- ek dr ey am e dy E am R W Ep Ee mm E mS S W O WR O mm W am W

Note: Figures in brackets are percentages to total figures in. -
" brackets in cols.4k, 5, 6 are percencage to the total
operated- area in the row. '

: Operated

Table 4.3.4 Area Irrigated Sourcew1se, in the Sample

Farms -in NLBC
- o - - (Area in acres)
Operatlonai " No.of Total - Er;iéagea w fU;—j ) _A;era;e
land holding house- oper-  ———ea- U om e o e e irri- = operated
size-group holds ated Canal Wells gated area
(acres) area -
- (1) (2) (3) (L) (5) (6) (7)
Upto 5.00 67 181,18 88,42 36,93 -55.83  2.70
| (29.52) (6.92) (48.80) (20.38) (30.82)
5.01 - 10.00 63 k92,45 146,75 111.22 234,48 7.82
(27.95) (18.82) (29.80) (22.59) (47.61) .
10.01 and 97 1943.06 250.96 370.90 1321.20 20,03
above (42.73) (74.26) (12.92) (19.09) (67.99) .
Total 227 2616;69 486.13 519.05 1611.59 11,53
(100.0) (100.0)  (18.58) (19.84) . (61.58)

: Flgures in brackets are percentages to total. flgures in
brackets in cols.k4k, 5, 6 are percentages to the total
operated area in the row.
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Table 4.3.5 : Distribution of Gross Cropped Area of Sample Farms,
i Under PLBC, in 1978-79, According to Source of

Irrigation
‘ {in acres)
Season/ Canal Well Un- T -T;t;i_ .
Crog . : irrigated 1rr1gated irrigated :
A2 - (3) (4) (5)
1. Sugarcang 72;Oh* -h51.8h T - 523,88
Kharif | ‘.
2, Bajra - 156.78 98,08 127.33 382,19
3. Groundnut 46,28 © 33,51 - 79.79
4. Pulses .. 5.00 - 7.25 37.83 50.08
5. Others = 1.00 ' 2,63 17.75 21,38
6.,~Maize . 2075 . 11.88 T - ll|'063
7. Hy. Jowar 225,35 ©120.2L - 2,65 348,24
8. Vegetable 0.50 - 14.21 - - 14.71
9. Cotton ] B ' - 4.50 - 1-(-.50
10. Onion L e - , - - -
11. Paddy 6.00 4.50 - 10.50 .
12, Lucern 8.43 74.59 -~ -83,02
13, Fodder ll 50 23.29 - 34,79
14. Chillies - : 1.63 - 1.63
Rabi ~ '
15, Wheat  308.34  302.66 - 4,00 .  615.00 -
16. Gram - - 48,05 32,96  11.48 92,49
17.. Jowar ‘ 498 18 - " 224,96 . L79.4L0 1202, 54
18. Onion - 3.16 - 3.16
19, Chillies - 0.25 - 0.25
21, Vegetables - . LBl - b 6Ol
22. Fru:i.ts 3095 3078 - 707)
Summer '
23, Cotton 11.75 204 .42 - 216.17
24, Groundnut 8.75 13.25 1,00 23.00
25, Fodder = 2,00 - _ 2,00
Total 1414.65 . 1641.73 681. b4 3737.82

% Besides this; there was an overlap of 60 34 acres of .
. sugarcane from 1977-78.

** Besides this, the overlap from 1977-78 was 326 b5 acres.
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"~ Table A. 3 6 :+ Distribution of Gross Cropped Area of Sample Farms,
Undér NLBC, in 1978-79, accordlng to Source of

Irrigation _
- | (Area in acres)
Season/ “Canal . Well’ 2 :-Eﬁ:kﬁ‘f "7 7 Total
Crop - irrigated irrigated: 1rr1gated
(1) : (2) o (3) 2 (h) . (5)
1. Sugarcaine 6.70% 73.?1.1** '

Kharif ) _ o
2. Bajra 11,00 -, 645 . k.00 2L.45
3.. Groundnut - 34.20 13.50 - L7.70
4, Pulses . ... 8.25 . 2.58 ° 310.55 - 321.38
5, Others . T - . 1.50 L = 1.50
6. Maize - - 11,60 - 89.71 - = 101.31
7. Hy. Jowar 10.00 18.13 1.25 ..29.38
8., Vegetables . 0,25 13.38 - 13.63
9, Cotton 12,00 - ,h6a95 - 58.95

10. Onion . ° e 3.50 - 3.50

11, Paddy . 1l.50 7.26 - 8 76

12, Lucern - o -

13. Fodder 1.50 l9.9h ~ 21.#4

14. Chillies ' - 2.25 - 2.25

Rabi: ‘ , | ]

15, Wheat 2045 . 105.13 - 125.58

16, Gram 6.75. 16.13 - 5.00 27.88

17. Jowar 426,80 254,.8, . 1120.64 1802.28

18, ~Onion - ' 3.50 - -

19.. Chillies - - - < -

20. Fodder =~ - . - -

21. Vegetables - 7.75 - 7.75

22- Fruits - 5.13 - 5.13

Summer i |

23, Cotton 43.35 ° 51.25 - " 9k .60
2L . Groundnut 68,50 . 11.00 - - 79.50
25, Fodder : - 5 = ' - .-

Total 662,86 752.99 144144 2857.29

% Besides this, oveflap ofA1977;78 area ﬁnder sugarcane,
3.88 acres.

** Besides this, overlap of 1977-78 area under sugarcane,
52.41 acres.



Table A.3.7 CfOpping Pattern of the Sample Farmers on Their Total Operated Holdings -
’ Pravara Left Bank Canal - ‘ g

(Area in acres)

—a-—----—--—--—--——---—'— ----------------- dy =n  ms wm wa uwse W o Wm =

Size group of 'Rabi  Wheat . Bajra Sugar- Hybrid Summer Ground- Lucern Pulses_Others Gross

operational jowar ~ cane ' Jowar - Cotton nut . fodder - cropped

holding ' T Lo - area
(1) (%) (3) b)) (5) (6) (7) (8) {9) (10} (11) (12)

1. Upto . 154.10 142.60 30.01 63.38 83.54 42,2} 27.01 23.94 1k.29 13.37  59k.48

7" 5 acres - (25.99)(24.06) (5.06)(10.69)(14.09 (7.13) (4.57) (3.70) (2.41) (2.30) (100.00)

2. Above 5 - 638,96 359,20 244,68 299,60 i90.2o 1&6.43 48,28 70.92 66,28 53.26 2111,81
3;€§slgnd (30.25)(17.01)(11.59)(14.19) (9.01) (6.65) (2.29) (3.34) (3.14) (2.55) (100.00)
acres | - | )

3. Above 10 409,48 113.20 107.50 160.90 7h.50 33.50 27,50 26,45 62,00 16.50 1031,53

apres (39.70)(10.98) (10.42)(15.60)(7.22) (3.25) (2.67) (2.47) (6.01) (1.70) (100.00)

1202,54 615,00 382.19 523,88 348.24 216,17 102.79 121.31 142.57 83,13 3 .82
(32.15)(16.46) (10.23)(14.02) (9.82) (5.79) (2.75) (3.15) (3.82) (2.25). (138?00)

S e S W == W W = . - i

Note : Figures in'the parentheses indicate percentages to gross cropped.area.

20T



Table A.3.8 : Cropping Pettern of the Sample Farmers on Their Total Operated Holdings
~ Neera Left Bank (Non-Perennial Zone)

(Area in acres)‘

Size group of Sugar- Pulses Maize Vege- = Wheat Rabi Cotton Ground- Others Total

EQI

operational cane: tables . Jowar (Mainly nut Gross
holding . N hot (Mainly crooped
4 \ .- weather} hot area
. ' ' weather)
(1) ~ (2 . (3) (4) (5) (6) (7) (8) (9)  (10)  (11)
1. Upto 5.00  0.75  3.50  7.75  1.25  5.20 154,38 15,00 19.50  4.00 211,33
acres (0.35) (1.66) {3.67) (0.59) .(2.46) (73.05) (7.10) (9.23) (1.89) (100,00)
2, Above 5,00 15,23 32.05. 21,56 3,38 37.89 354.03 hh.25' 28,00 22.84L  559.23
scres and (2.72) (5.73) (3.86) ({0.60) ({6.78) (63.31) (7.91) (5.01) (4.08) (100.00)
upto 10.00 ' :
acres _ N |
3. Above 10  63.84 285.83 72,00 26,00 82.49 1293.87 94.30 79.70 88,70 2086.73
acres “(3&06) (13-70) (3645) (1.25) (3&95)_ (62000) (h-52) (3'82) (h-ZS) (IOO'OOI
All sizes 79.82 321.38 101.31  30.63 125.58f1802.28 153.55 127.é0 115.54 2857.29.‘-
' (2.59) (11.25) (3.55) (1.07) (4.40) {63.08) (5.37) (4.45) (L.04) (100.00)

Note : Figures' in the parentheses'ihdicaté percentages to total gross érOpped area,
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Table A.3.9 : Gross Value Added by leferent Crops Per Mcft
. of Irrlgatlon Water

- em Ep mp G em Es Em mk mR R EE GE MR O EE R P MR WA MR WP N EA O WE R AE M WS e WS W

Crops Gross No. of Total Gross
' Value acres . Value Added
Added irrigable (2 x 3)
per acre with Mcft
{Rs,) (acres) (Rs.)

(1) (2) - (3) (h)

Irrigated Crops

1. Sugarcane (Adsali) - 2,215 ©1.55

] 3,433
2, Sugercane (Suru) 1,795 T 2.00 3,590
3. Cotton ¢ 929 - 11,50 10,683
L. Groundnut (HYV-Kh) 705 11.50 8,108
5. Groundnut - HYV Sum. 665 7.65 : 5,087
7. Cotton - HYV-Summer 1,080 6.55 . 7,074
8, Maize - Kharif 555 13.80 7,659
9. Onion - Summer 1,420 7.65 10,863
-10, Jowar - Hybrid 6l.5 18.40 11,868
.11. Jowar - Local Rabi L17 12,50 5,212
12, Bajra - Hybrid : 601 13.280 . 8,294
13. Bajra - Local 371 13.80 . 5,120
14, Wheat - HYV 637 9.20 5,860
15. Wheat - Local _ 363 9.20 3,340
16, Gram : 378 15.30 5,783
Unirrigated .
18, Groundnut - HYV Kh, - 309 - -
19. Groundnut - Local - 269 - -
.20. Jowar - Local : 161 - -
21, Bajra - Local 214 - -
22, -Wheat - Local : 201 - -

23, Gram 194

: - -
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CHAPTER IV
RETURNS TO IRRIGATION WATER UNDER UNCERTAINTIES

L1 In the preceding chapter, the superiorify of different com- |
binations of'seasonal crobs'ovef a sugafcane based irrigation
system, in terms of net feturns'per unit of water, was established.
Despite this, most farmers,.given an opportunity, appaar-to'go in
for sugarcane in preferencs to_seasonal.éfbps under irrigation. One
raason is state policy with regard to supply of irrigation{watar: if
the state is willing to supply unlimited water to farmers for grow-
ing suéarcane in speeified areas, the farmers have no reason to
refuse. But there are other considarations besides this. During the
field survey, discussion withﬁmany farmers brought.out tﬁeir accept-
ance of the greater returns from irrigated“séésonal crops than from

sugarcane, for a given quantity of water. But they méntioned'a
number of Bther-reasons;that, in their opinidn;'make:the farmers
preféi sugarcane to seasonal crops. Thesa may.ba summarised below:

“fi) The minimum price of sugarcane is not qnly_fixed.(ﬁy '
govermment), butuié is mors than supported by thg co-operative sugar:
factories. _As against phis,stha prices of seasoqalfcrops fluétuate
highly from year to year and thére is no effective chack on this in
the market. - ' |

(ii) Sugarcéﬁe.is lgrgely'free from pests and diseases,-and
fluctuations in wéathér have the minimal impact_on yield'of.sugar- .
cane.  On the other hand, the swasonal crops are sﬁbjgct to maﬁy
diseasvs and pests and, even when irrigated, ara‘affected by changes
in temperatufé and rainfalla |

(1i1) Canal irrigation is not very regular and reliable
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despite the formal rules laid down by the irrigation department.
Sugérqang cain stand the stress arising out‘of this; most seasonal
crops_cahnotiwand therefore suffer in yield.:_Henée the preference
fgr sugarcane,

(iv)péeasonal'crbps demand labour at different times, the
operations are.fixed and time'speéific and, thereforé, canﬁqt be
postponed. Sugarcane is just the Opposita,_with the‘raguirement of
iabour aftar planting baing eSséntial}y for irrigétion and applica-
tion of fertilizers which can stand postpohement to_a‘greater_
extant,, ‘And, finally, sugarcane ddés not demand as.m@ch of routine
aptéhtionand.care from the farmer aé the'séasqnaljcrops do.-

Thése_variohsconsidérétions-afe soﬁgﬁt to be examined in
‘what -follows.

Fluctuation in Prices:

" 4.2 . In-the exercises in Chapter III, the prices of outputs and
inputs. used were those for ths year 1973-79, prevailing in'thg'PLBC-
area. However,-it. is necessary‘fd ekaﬁine how thé rulative prices
hhava behaved over the years, in ordor to bé'raésonaﬁly assurad that
these_prices:aro not of'an‘exceptiohal'type;- For this purpose,  the
relative pfices of a number of relevant crops were examined: for a

period .of 16..years prsceding 1978-79. Mbnthly average price data

ware collegted from the Statistical;ﬁbstract of Maharashtra State, .
published by the Directorate of Economics and Statistics of the
Covernment éf Maharashtra, for 16 years, beginning31960, for some:
selected priméry marﬁet centres in the qrougﬁt~prone region, viz.,
Ahmednagar, Srirampur; Purie, Barsi. The annual average prices wers
calculated as simple averages of the felévant monthly prices. The

annual average price of every other commodity in a year was
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expressed as a percenﬁage of that year's price‘of Bajra, which was
use@ as the base crop for the purpose. - The years or centres for
which Bajra prices were not available systamatically, the,price of
Jowar was used as thé base pricé. The relative pricesfof differant
crops, calculated intthis manner, for yaafs 1960 to 1976, for the
four market contres, ars given in Appendix Tables A.4.1 to A.k.k.
L3 | A perusal of the reslative prices shows that except for
_groundnut and pulses, the relative prices of other crops show no
particular trend, though, of course, there afe fluctuations from

'year to year.

1 show that the relative value

k.4  Similarly, independent studies
of wage rates in agriculture in Maharashtra,vthat is, the money wage
fatas déflated-by the prices of fanm'prbducts entering into the con-
sumption of the labourers, show no upward or dOWnWa;d_trendnqver--
long years. On the;other hand, the relative pridééﬂbf the two pthar
major inputs, fertilizers and diessl oil, had shownra'éising'trénd
aftar 1973. |

4.5 It is iseful ‘to ask the quostion how low can the relative
price of'any of the Seaéonal‘crops-relativé'to sugarcane - can go
before the net income per 'meft. of water frdm_that'cropibecomes~ |
lower ‘than ‘that of sugarcane? In order to estimato this limit,:w@
have trisd to estimate the gross value of output, per mcft. of watar,
from every ohe of the seasonal crops which w111 give tha same level
of net income as annual (suru) sugarcane. Gompared to the obsorv;d
gross value for the year 1978-79, it indicates upto what eoxtent,
given the observad yieldffate and-the-costs of inputs, the price of
the sweasonal cropé can go down befbre'sugarcane becomes more ecéno-

mical. Alternétiiei?,'thé'same percentage can -be lnterpreted as

~— -
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~the extent to which the per acre physical yield of the seasonal crops
can go down, given'the prices and costs of all crops {at 1978-79
level) before sugarcane becomes morae économical in the use of irri~
gation water. The figures below indicata these percenﬁages for

various crops:

l. Jowar - Hybrid-Kharif -  48%
2, Bajra-- Hybrid-Kharif -~ 36%
3. Onion - Rabi and Summer . - 33.3%
L. Cotton - HYV-Summar - 33.3%
5, Cotton - HYV-Kharif = 32% .
-6. Groundnut = HYV-Kharif - - 28%
7. Maize - Kharif & Summer - 26%
8. Jowar - Local-Rabi - 1R6%
‘9. Wheat -~ HYV - 24%
10. Gram ~ Local - 24%
11. Bajra - Local < 16%
12. Groundnut - Summer - 16%
13. Groundnut' - Local~Kharif - 16%

4.6 . The above table shows that the price of most crops had fd
fail by 25 per cent relative to the price of sugarcane, and.in_éase
of crops like cotton, onion and hybrid bajra by one-third and in
case. of. hybrid Jowar in the kharif season by nearly half, compared
to the prlce of annual (Suru) sugarcane before thess crops would

- yield a lowar net income per meft. of water let out at the distri-
butory head, ‘than sugarcan»; Comparison with Adsali sugarcane would
make these percgﬁﬁages somewhat higher.

b7 In point of fact in most of the years since 1960-61, and
particularly since 1968- 69, the pricus of the first 10 crops listed
above:compared to sugarcane, Qad not fallen lower than the percen-
tages indicated. Only the price of wheat compared to sugarcane had

fallen by about 32 per cent in 20 per cent of the years and the
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priée of jowar by nsarly 50 pericent for nearly one-third of the
timé. One important reason for the price of jowar having ramainad
low compared to the pr;ée of sugarcana or bajra for some years, was
the policy of monopoly procuremént of jowaf by the-State Government., -
Since this was given up, the reiative price has not gona down to the
extent astimated. | |
4.8 All this goes to éuggest that even with very considerable
lowaring of the relative prices of the irrigated scasonal crops,
these crops continue to show greater return par Mcft. of irrigation.
water than_sugarcane. 'Thé cultivator's fears do‘not appear to be
borne out; except the fact that fluctuations in ﬁhe priées of these
crops results in fluctuation in net incorme from these ifrigated
crops, while this 1s less so in the case of sugarcane. This may
give rise to the faeeling of tho farmers noted in the beginning of
this chapter. h |
4.9-7.:Another factor responsible for this feeiing is the variation
in the prices of seasonal crops within a year. This vafiation, while
not uniform from year to year, is sometimes quite higﬁ. This can
cause genuine feeling of loss to the grower of éeésonal crop(s) 
- compared to sugarcans, which exhibits no such’ post-~harvest price
fluctuations. One important pol?cy measura tovreduce_such,fluctua-
tions is the formulation and implamantétién of a minimum_support
price for the saaSOnalvcrops. While the Agricultural Price- Commi-
ssidn (now called the Commission on Agricultural Costs and Prices)
has been recommending and the vaernment éﬁhouncing support pricas
for most of these crops, for mors than two_dacadeé now, there is
often no purchasing agency available at the primafy markéﬁ level to

purchase at the announced support price, in most parts of the
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country excepting the wheat-rice belt in northern and aorth-
western India, and a fow pockets elsewhere. For millets (jowar and
baj?a) and gram and oilsseds thare is no such'affective agency in
the fisld; for onions, NAFED has been carrying‘but this oparatign
- irregularly. ’Cotton is now undsr monopoly state marketing in
Maharashtra. A propar megchanism to enforce support prlces would gO-
a long way in erasing this uncertalnty relating to price of
seasonal’ crops from the minds of the farmers.

4.10 A relatad.exerclse in the context of changing relative
'pricea“has also been carried butiby using the priaes prevaiiing in
the year 1§3i-82 During thls year the price of sugarcane doubled
{(from Rs., 130 a tonne to Rs. 260) while that of the seasonal crops
went up to a much smaller extent: local jowar and baJra Rs. 180
(from Rs. 125); hybrid jowar Hs. 140 {Rs. 105); wheat Rs. 220

(Rs. 150); groundnut Rs. 350 (Rs. 250); maize Rs. 180 (Rs. 150);
gram Rs. 200 (Rs. 180); onion Rs. 60 (Rs. 35); cotton Rs. 500 -
(ng’aoO). .Similarly prices of many inputs also ross, Tﬁe'nay
“income per Mcft. of irrigation water separately for all these crops,
by using the 1981-82 prices, but the same physical inputs and
outputs as before, are given in Table- h.1¢_ Table L2 gives the
inaome'fram the different cropa rotations ﬁentioﬁed in Ghapter_III.
L.11 The data show that despite a very high increase in the |
ralative price of’ sugarcane -~ more than 50 par cent compared to
other crops -.the other crops, that is,; all high ylelding varieties
and hybrids aa well as onion, shou;a.highér net income per bet‘.
of water thaa sugarcane. Therefore, some crop rotations with

these crops in parﬁicular, are still seen to be comparable to

sugarcane.
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;iTable E.l ¢ Not Income Per Acre and Par Mcft. of Irrigation
B Water, from Differant Crops, at 1981-82 Prices

-——-----———----—--—-—-------n—-——

| Name of the Crop | - Not income Net income

. - per acre per bMcft

| .of watar |

i '  """""""""""""""" (Rs.) (Rs.)

1. Sugarcane (Adsali) 5,765 8,936
2. Sugarcane (Suru) 4,735 9,470
3. Bajra (HYV) - 736 10,157
4. Bajra (Local) L51 6,224
5. Groundnut (HYV-Kharif) 927 10,660
6. Groundnut (Local-Kharif) 610 - 7,015
7. Cotton (HYV-Kharif) 904 10,396,

3. Maize (Local~Kharif) 567 . 7;825_.
9. Hybrld Jowar (Kharif) 732 - 13,469
10, Jowar (Local-Rabi) 517 6,463

10a.-Jowar (Hy. ~ Rabi) 732 9,150
‘11. Wheat (HYV) - 896 83213

12. Wheat (Local) : 518 4,766 .

13. Onion (Rabi) 1,207 9,234
ih. Gram (Local) | 344 5,263

'15. Onion (Hot weather) ' 1,207 , 7;966 :
 '16; Cotton (L.S. Hot weather) ‘ 1;093 7,159
17. Groundnuﬁ (Hot weather) 875 6,694

18, Maize (Hot weather) | 567 " 4,338
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Table 4.2 : Economlc Alternatives of Different Crop Combinations
in Terms of Net Income Per Mcft. of Water, at :
1981-82 Prices .

Crop Combinations ‘ Water Arsa that can Net income
requirement be irrigated per Mcft
| _ per Mcft of of water’
water
{Cubic feet) - (acres) . (Rs.)

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

Sugarcane (Adsali - one
and half year crop -

July planting) K 6,35,250 1;55 8,936
‘Alternative Crop-mixlto 'adsall' cane | ‘
1lst combination 4,228,340 2,35;- 8,573
2nd combination 4,175,530 2,10 " 8,684
3rd coﬁﬁingtion | _7 4,68,270 2;15 8,733
| 4th céhbination B 3,99,300 2.50 7,673 .
Sth_coﬁbihatioh . 5,29,980 1.89 : -8;728
6th cdmbination | | 5,00,940 _‘2.00 - 8,996

Sugarcane (Suru -
One year crop =

Novémber planting) 5,00,940 2,00 9,470

Altepnative crop combination £o ' Suru! céne'

1st combination _2,83,1L0 3.55 - 8,318
_;2nd;cqmbination 2,94,030 j 3.40 8,500

3rd combinaﬁién _3;26;700 . 3.06 8,186

N - we ww == W - s W - wme ey WE wm mm we M s mw En er A as Gk B m W A W @ - @ aw = = A

Fluctuation in Yield

4.12 . Fluctuations in yields of‘seasonal crops'even pnder irri-
gation can be anothér source of lowsr returns and uncertainty in

éhat context. However, the table in paragraph 4.5 above can also

be interpreted to mean tha extent to which the yields of the
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;listed crops can fall below'ﬁhezlavels,indicated for 1978-79'in this
stuﬂy, without any change,in pricas and quantities of_inputs'and

- pricas of. all dutputs, before sugardana 5ecomes the higher net
income. generating crop. | | '

‘4,13 - The observed fluctuations in tha avarage_yield rate of
seasonal crops from year to year are quits significant. So is the
variation in the yield rates Qf’diffarent farmers growing the crop
in any particular yesar. (The.detailad_coefficiahts of variation

. calculated ara not presented ﬁeré.S-Aa far as tha ysar to year vari-
ations are concerned, tha data in\papagraph 4,5 indicates that in
most‘sitgationa crops and crop combinations inclﬁdiﬁéithe fifst L
crops, will prove superior to sugarcane most of thartima.

k.14 It is useful to remember'that low yiald rates and low rela-
tive prices.-of all crops comparad ﬁo sugarcane do not occur to the
same or stated extent, in a particular year. VWhile far exercise
here- such an assumption has been made,:in aatualiﬁy it would be
‘different and therefore the‘greater‘economic juatifiabiiiﬁ?laf'thesa
crops apd crop-combinatioas Vis-a-vis'sugafcana will be strengtheneéd.
Regularity and Freguencz of Irrlgatlon - |

h«15  Another factor that is said to inhibit irrlgation of seasonal
crops under canal 15 the leSSer frequency of irrigatlon available,
and, therefore, the greater interval betwean irrigations and above
_all the uncertainty associated with it, Our su;vey'into wall as
well as canal irrigation in the command area of PLBC and NLBC shows
that fof‘the same crop in the same saasoh there were, by and largs,
mora irrigationa given from wells and at shorter intervals. (ﬁaf.
Tables A.L4.5 and A.4.6 in tha Appendix.).The patterns of cropping

under canal and well irrigation, given in Chapter II, show clearly
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that the farmers grew a wider variety of seasonal crops under well
irrigation_than under canal. |
4,16 The Quantum of irrigation water aad the interval betﬁaen twe
irrigations depend upon the nature of tha soil; the root structure
of the plant, the stage of growth‘af the plant and the rate of
evabotranspiratioﬂ.. Given. the structure of the soil, the shallower
rooted plants would'reQuira replenishment of AOistura'around the
ot zoné.at mora fraquent intervals. Ia a canal system; serving
diffarent-types of crops in the seme season ﬁndar the samg distri-
_butory/water coursa, the rotations:can be only a common rotation,
not necessarlly d951gned to suit every 1nd1vidual crop separately.
In the system 1n the Deccan, the intervals are worked out, in diff-

rent saasons, in a manner that will sult a crop like sugarcane,
whlch can stand Water stress, without much adverse effect, for long
parlods.”‘Thla naturally-dlscouragus farmers from growing a wide
avapietf_of_seaéénal"drops under canal irrigation, and sometimes -
affacﬁ adversély thosa crops ﬁhat are usually‘grown.“ Given the
demonstrated superiority of - seasonal crops over sugarcano in the
.economic use of water, farmers can be encouraged to adopt thess alt
natlves, if supply of water can be ensured ‘At’ reasonable intervals,
L. 17 Experlmental work by agronomists and 1rrigat10n engineers
working 1n the ‘Command Area Development Authorltles in the State of
Maharashtra have resulted in different racommendations. One
suggustion is to provide water more fraquantly but in smaller doses
to the-f1a1ds, through the canal system. This, it is said, can be
. -done by examining continuously the rate of bvaporation through
Evaporation Pans at suitable locations in tha command area.. Since

diffurant crops nsedsdifferent quantities of water, for a given
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avaporation rats, a‘weighted avefage can be worked out depending
upon ths crop pattern in the command arga at the time; and'their"
stages qf#growth.' Once the water is found to havs goné bolow - a
‘cartain specified lavel, irrigation should be provided. This irriga-
tion should be in the smallsst possible dose, say 35 to 40 mm, Tho
fréquency will vary with tho rate of loss of soil moisture, but it
is surs to be more frequent than what is practised. Fréquant irri-
gation has also the advantage of cyclihg irrigation to spacific
'distributory, minors and outlets; larger intervals result.im
'simulténeous;demand all round, resulting in greater costs and losses
to the canal-system. In black cotton soils, the appropriate interva
appaar to be 14 days in Rabi and 7 days.in the Hot waaﬁhef.z
4,18  Another suggestion® for scheduling irrigations in wertisols,
which are subject fo water logging, is tha opposite pf the earlior
one. This advocates deficit irrigation for crops, ét somewhat
larger intervals,.say 21 days in the Rabi Seéson, so that the-crop
davelops Some water strass, while at the same time ths actual evapo-
transplration 13 less than under full irrigation. While this may:
affect yield per acre somewhat, the total production from the given
quantum ‘of irrlgatlon water 1n the system w111 be higher since the
guantum of water sav»d can ba used to 1rr1gate wider areas. Whlla
this has some Justlfication the stress’ in summer may require a
lessar interval than 21 days similarly taking a daep rootud crop
like sugarcane out of the 1rrigation system may lower the interval
by increasing the stress factor.
4.19 One essential point in both these experiments is the necessit
of ensﬁring supply of a given quantum of water to a crop on the

field at the time of irrigation. Unfortunataly, the existing carial
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that the farmers grew a widsr'variety of seasonal cr0ps‘under well
irrigation‘thah under canal. |
L,16 The quantum of irrigationxwater aqd the interval batwsen two
irrigations depend upon the nature of ths soil, the root structure
of the plant, the stage of growth of the plant and the rate of
evabotranspiratiom.. Given.the structure of the soil, the shallower
rooted plants would'reQuirs replemishment of moisture around the
root zond at more frequent intervals. Im a camal system} serving
diffarsnt-types of'crops in the seme season mndar tme samo distri-
;butory/water cours , the rotations.can 5; only aqcommon rotation,
not nscessarlly d951gned to suit every individual crop s»parately.
.Inrshsgsystem in tha Deccan, the intervals are worked out, in diff-
erent ssasons,'in7a‘mannsr that will suit a crop like sugarcana,
which can stand water stress, without much adverse effect, for longu:
psriods.__ihis naturally-discouragss farmers from growing a wide
!variety_sf seasénalkcrops under canal irrigasion, and somatimes -
affacﬁradverssly those c¢rops rhat are usuallj‘grown.“ Givon the.
demonstrated superiority of- seasonal crops over sugarcane in the
.economic use of water, farmers can be encouraged to adopt thess altel
natlvas, 1f supply of water can be ensured at reasonable intervals.
b 17 Experzmental work by agronomlsts and irr;gation engineers
working 1n the ‘Command Area Development Authorities in the State of
Maharashtra have resulted in differant recommendations. One
suggsstion is to provide water more fraquently but in smaller doses,
to ﬁha-fialds; through the canal system. This;'it'is said, can be
) »dons-by examining continuously the rate of eraporation through
ﬁvaporation.Pans at sultable locations in the sdmmand area. Since

differant crops nsed.differont quantitics of water, for a given
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avaporation rata, a'weighted avefage can be worked out_@epanding
upon the crop -pattern in the command arga at the time; and'their"
stages of growth. Once the water is found to have goné bolow a
‘certain specified level, irrigation should be provided, This irriga-
tion should be in the smallast possible dose, say 35 to 40 mm., Tho
frééuency will vary with the rate of loss of soil moisture, but it
is sure to be_more freaquent. than what is practised. Frequent irri-
gation has also the advantags of cyeling irrigation to specific
‘distributory, minors and outlets; larger intarvals result. inm
'simult&neous,demand all round, resulting in greater costs and losses
to the canal‘system. In black cotton soils, the appropriate intervals
appaar to be 14 days in Rabi and 7 days‘in the Hot Whaﬁhef.z
4,18  Another suggestion® for scheduling irrigations in vértisols,
which are subject fo water logging, is tha opposits pf the earlior
ona. This advocates deficit irrigation for crops, ét somewhat
larger intervals,-say 21 days in the Rabi Seéson, so  that the-crop
davelops éohe water. stress, while at the same time the actual evapo-
transplration is less than under full irrigation. Whiles this may-
affect yield per acro somewhat the total production from thc givan
quantum of irrlgatlon water 1n the system will be higher since the
quantum of water sav»d can ‘be used to irrlgata wider areas. Whlle
this has some justification, the stress’ in summer may require a
lesser interval than 21 dafs} similarly taking a deep rooted crop
like sugarcana out of the irrigation system may lower the interval
by increasing the stress factor. .
4.19 One essential point in both these experiments is the nacessity
of ensﬁring supply of a given quantum of water to a crop on the

field at the time of irrigation. Unfortunately, the existing cana1’
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system in the Deccan has no'méchanism for ensuring this. As noted
earlier, under present practice, there is nd control over the volume
of water supplied to a field; only - when one farmer says he had had
enough, does the next man get his turn. Fortunately, control over
'volumetricfsupply of water to a field can be established through the
warabandi mathod, common in canal systems in the North, and now modi-
fied into'the‘Rotational_Water Supply System (RWS) in Maharashtra.4
4,20 The‘assepce of RWS is to ensure statsed volumes of water per
rotation to the fields of avery cultivator by ensuring a specified
volume of flow at the outlet‘of the water course and fixing the time
for which the cultivatqr dah divert the water from the water course
to his field. Most outleté to ﬁateb courses, from the distributory
or minor, are supposad to ba'designad to dischargs ons cusec of
watar. Given7tha_area'apd;the-crop to be irrigatsd and the require-
ment of water per irfigétion fof'that crop, the total volume of water
ahd therefore the time period for which ﬁhe water in the water course
carn be .diverted by the'cultivator tb his field can be calculated. The
-RWS‘in‘Maharashtra was furthér désigned to supply water in smaller
.doSes, about 2 acre inchss at a time in two successive dosas in two
consecutive weeks, leaving tha third week as a gap - the. cycle
starting again from the fourth waek. The 1rr1gat10n should begin
‘with the tail-end water course and also from tha tail end farmer
along the water coqréa.‘ Given thase requirements the turn and time
for each irrigator can bs worked out befors tha rotation, in a
‘meeting of'the officials and the irrigators. This method ensurus
4tim;1y supply of a spec1fied volume of water to every field.
b 21 ¥hile this method, first tried out in some sactions of a

couple of'progects, is being gradually extended, the real difficulty
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appears to be the defective design of many outlets; which despite
the stipulation, do not in fact record one -cusec discharge but much
less. This involves remodelling the outlets in most cases - a time-
consuming brdcess, delaying the introduction of RWS.: of course,
ﬁendihg.such radeéigning, the time period for every farmer for irri-
gating from the water course can be worked out on thé basis of pha
actﬁal discharge at the outlet. But this requires tha£~the actual
?ischarga at every outlet must first be measuread, aﬂd it musf be -
engured that ther: are no other dafects that can upsst this arrangoe-
ment. For, if‘the trust of the irrigator in thejCapacity_of_the
chagnél po deiiéér’the-stated quantity of water in'the'specified
period is ubéeﬁi?tﬁb'éntire arrangsment is surs to bfeak down. Thers-
fore, in ihe:ihterést of more economic use of ‘water, it appears
urgently necessary to undertaks these- tasks in the existing irriga—
tion proaects and ensura the compliance of actual construction‘to
these*requlred norms in the new pro;ects. _
4.22 The calculation about the delivery of a stated volume of water
to the field, given a'stated"discharga at the outlet head; also
depends upon negligible loss of water in transit in'tha-wéier'cdurse.
This réquiréS-that the langth of the water céﬁrse, aﬁd therefora the
coﬁmand arga of a water course, should be're@éonably small. The norm
set out by irrigatign engineers for the purposa is about 8 ha. (i.e.,
20 acres). However, many water courses have, in fﬁéi,'mubh larger
command areas, offer more than 40 ha. (i.s., 100 acres), and aro
consaquently much longer. It is necessary to ensura a shorter
length and smallar command.aréa in the naw projects. In the existing
ones, redesigning, whenever possible, will be useful. Otherwise,

it would be necessary to line the water courses in order to



118
eliminate loss of water;in'transit, so that the stipulated volume of
water to the field can be suppli;d under the BWS. _If a case for |
1ining of canals is to:be made, it appears it must start from the.
water course, for the reason méntipned-hera.
' h.25 “-Other éxperimentalfﬁorks have been carried out to see if
thers can be gréater economy in the application-of-water in the field
by having different designs’ of layout of the field, and strips and
furrqws for croppiﬁg;5 If thesa and any other methods turn out to be
effegpive_and can be reasonably adopted by farmers, the field waten
requirements of diffarent crops can be further raducad, thoreby
increasing the irrigabla araa under the canal system; The more water
economising-meﬁhéhs-df irrigatipn,:like aprinkler and drip, now being
advocaﬁed"undar the well/tube well systems -~ drip mainly for orchards
and certain plantation crops - will require comnsiderabls redesign in
the capal'ifrigation—system'and use of poﬁer, and are, therefore, not
‘immadiate prospects. Panding all these, the introduction‘Qprha RWS
appeara Urgeﬂfgy nécessary to ehsure'timely and controlled volume of
water supply,” not only to provent loss of water on. the.field, but to.
take out a major source of uncertainty faced by the irrlgators in
-irrigatlng ‘seasonal crops.
Labour Constralnts
bo2k The 1abour-problem-involvéd in the alternative crop patterns
to sugarcane centred irrigation can ba looked at from two points of
view. Firstly, will the denmand for total labour, self-employed plus
wage labour, be greater or less under the alternative croppings than
sugarcane? .Secondly,*is'thare a possiﬁility of seasonal constraints
‘1A supply comparad to demand under alternative cropping systems?

The first question may be taken up first for examination. .
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L.25 The following Table 4.3 gives the_totql number of labour days
that would be requirsd to grow differant crops with one Mcft. of
irrigation water. The data on average per acre labour days requirgd
are taken from the cost of production eﬁquiries'conducted'by the
Union Ministry of Agriculture. It is quite clear that except for hot
weathor maize, evsry dlternative crop to sugarcane generataes more
labour days of employment, with the help of one Mcft. of water than
- sugarcans. Any of the crop rotations/combinations, mentioned -in
Chapter III, would also gensrate greater'demand for labour. In an
economy whaere rural underemplqyment is widespread and chronic, lsad-~
ing tb high incidasnce of poverty, a cropping system undsr irrigatiqn
giving rise to greater employmaent opportunity should ba a most
dasirable -proposition.

Table 4.3 2 Total Number of Labour Days Raquired by une tnaiviaual
, Crops That Can bs Irrlgated with One MCft. of Water

- e oy Am L dy oy W ay ey R W G R Gk sk wm mm Sm S me dm wm we N e e’ e e e wm ms W W am

]

L Labour ‘No.of acres Total
Crop _ days per per Mcft. labour days
acre -of water .(2 X 3)
1. Sugarcane (Adsali) 140 1.55 217
. 2. Sugarcane (Suru) 120 2.00 240
3. Bajra (Hy.-Kh.) LO 13.80 552
4. Groundnut (HYV-Kh) L5’ 11.50. 518
5. Groundnut (L-Kh) 30 11.50 345
‘6. Cotton (HYV-Xh) 70" 11.50 805
7. Maize (I-Kh) ' 30 13.80 414
8. :Jowar (Hy-Kh). 40 18. 40 736
9. Jowar {(L-R) 25 12.50- 313
.10. Wheat (HYV-R) 36 9.20 331
11. Wheat (L-R) 30 - 9,207 276
12. Onion (R) . 90 7.65 689
13. Gram (L) 22 -15.30 337
14. Onion (HW) _ - - 90 - 6.55 590
15. Maize (HW) 30 7.65 230
16. Cotton -(HYV-HW) . 80 6.55 524
17. Groundnut (HW) L5 7 .65 344,
Kh. = Kharif; = Rabi; HW = Hot Wéathar, Hy = Hybrigd,

HYV = High ?ielding-variety; L'= Local variety.
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k.26 Would the alternative cropping patterns gensrate constraints
lof,labour supply in aeaaons of peak labour demand? Surely, seasonal
demand for-labqur would be higher under the alternative cropping
patterns than sugarcane. But two'things_have to be remembered in

~ this éontaxt}' First, as ﬁated earlier>(0hapter III), substitution
of the alternative cropping patterns to sﬁgarcana, in which thare‘is'
a separate crop on tha 1rrigattd land in the thres seasons of the
year, will lead to increass in net 1rrigatad area by 30 to 60 par .
cent, If cultlvators grow only- two irrigatad crops a year on any
irrigattd plot of 1and then the nat 1rr1gatad area would easily
double.. Thls w1ll mean not.only the bringing of the presently
unirrigated lands in the irrigated villages under irrigation but
extend irrigation to other lands that are‘currantlj deprived of it.
The graater;irrigated area and therefore greater labour damand_woﬁld
be spread over wider areas, The consequent coverage of larger number
of households, as farmers and wage labourers, Woald obviate the
problem of shortage ofvlabour at seasons of peak damana. Mbreovér,*
labour today'seasonally.ﬁigrates-from unirrigated villages ih the
neighbourhoosd and'mora distant1y located, to the sugarcans growing
areas. Thera is nothiﬁg to provent this from happening in thosa
drought prone reglons, whaere nzarly half tne cultivated land is,;

in any event, going to remain unlrrigattd. If labour mlgratas
seasonally to the.irrigatad rice and wheat fields of the PunJab.‘
from long distances, there is no reason to doubt this’ from

happening in Maharashtra, without cross country mOVements. Indaed{
dispersal of migrant labour over wider irrigated area.may baﬁmare
desirable than the concerted demaad that sugarcane makes. In ani

case, there need be no fear of labour shortags at peak seasons.



é121
L.27 The analysis of the problems arising out of fluctuations
in prices and ylelds and.uncerﬁainty of water supply shows :that
despite thése uncertainties the alteppativés to sugarcane under
caﬁal irrigation‘yieid better“fapﬁrns, and improvement‘thrdughi;;_
price support policy and imprdvements in tha‘design of water
courses and distribution system will'furtherrimprovg thé situation,
Not only will greater area, and, therafore, larger number.df'
.farmers rbcelve 1rr1gation but also it will gonerate greatar
total employment than sugarcane based irrigation. This, howevar,
raises the question of the status of sugarcane in these drought J
prone reglons of Maharashtra, which accounts for a ‘substantial
portion of sugar production in the country. ‘This question will

ba examined in the next chaptar.
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APPENDIX TABLES
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‘Table A.4.1 : Relative Prices of Principal Crops in Ahmednagar Market
" - {Base Crop : Bajra = 100} -

" Torops . T 1960- 1961~ 1962- 1963-  196h-  1965- 1966-  1967-  1968-
61 2 e ek e e a1 es 6y
1, Wheat 12444 118,15 128,18 135.67 148,55 112,80 123.62 153.93 138.92
2. Jowar 90.15 78.11 9132 86.7% 77.07 50,87 63.78 65,19 6.7
3. Grem 93.43  99.12 98.73 115.20 132,72 129.68 177.75 214.90 103.29
L, Tur- . < 82.04 102,69 141.92 116,76 #3.79 110,04 158.16 106,49
5. Mung 120,25 113,00 -~ - - - 145.66 162.98 135.93
6. Groundnut  147.25 153.21 137.16 154,39 119.45 113.22 187.79 160.27 136.83
7. Sesamm 27534 272.43 229.43 222,99 - - - . .
8. Safflower 129,82 11L.78 127,29 126,32 102,57 86.05 146,98 114.39 101.10
9.-Gur - 83.81 12458 198.36 118,75 55.11 91.59 210.67 185.63
10. -Cotton 280.01 285.50 304.98 345.87 195.59 170.77 299.60 206.45 131.74
11, Sugarcane - ) - - - 8,52 6.08 T b 20.17‘--13.47

12' POtatO ' “- . - . . . - In - -~ - ‘ . - - . -

(continued)
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Table A, h 1l s (contlnued)

'(Base Crop : Bajra = 100)

R i s A
1. Wheat 127.60 134.53 141.79 101.20 126,14 120.16 125,90 138,77
2. Jower 64.35 . 68.42 . 76,11 50.11 41.83 100.15 112,50 128,08
3, Gram 102,78 .1é8.93 134,21 118,86 131.70 142,09 124.56 117.84
b Tur 105,96 .139.84 160.03 129.13 119.32 117,25 103.80 142,60
5. Mung (135.25 134,54 159.69 196.48 - 128.26 205.08 -

' 6. Groundnwt 136,14  199.99 191.63. 152.87 166,12 170.51 ,135.61 217.77
7. Sesamum - - - - ;T - - - - -

8. Safflower - 100,00 179.12 153.47, 121.70 126.14 144.85 105.08 190.20

9. Gur 184,70 9L.46 170.90 142.43 107.8%  99.99  117.19 169.50

10.Cotton 1131.08 318,04 340.53 108,46 - - - -

11, Sugsrcane  10.01 11.47 18.08 12,80 10.03 - 8.97  9.44 10.70
12, Potato - T

72T



Toble A.L.2 : Relative Prices of Principal Crops in Barsi Market
(Base Crop :'Jowar = 100) , AR

| | 1960~ 71 61- 1962~ 1963; 1964 965- '1966- 1967~ 1968-
Grops P& Y Ve 6l 65 66 67 . 68 69
1. Whest 127.99 139.83 118.88 13,18 217.65 217.65 194.76° 228.56 205.56
AL Godm 22 g8.90 110.73 160.L8 249,84, 267.13 317.h4 144,91
' 55' Tur 100.99 98,72 104,20 150.29 170.24 158,43 160.04 225,93 157.09
* Rt L84 12877 130706 167790 180.46 209,16 207.81 219.76 a5
t L4 . . . . ) . * . .
3 Snofloner  131.35 139:35 iis.o0 E 87 Lildo 167,98 226039 161157 155,41
11. Cotton 209.02 236,90 195.62 - e -
1969~  1970-  1971- 1972~  1973-  197h-  1975-. 1976~ -
70 71 72 73 7h 75 77 -
1. Wmeat’ 198,30 195.06 177.37 198.05 301.56 12k.45 98.77 105.87
. a a .- - - - ' - - - -
3. Gean 197.22 167.4, 168.75 226,20 310.55 141.10 108.28 85,23
5. Tur 190,74 227.78 219.6i 272,32 268,75 126.38 105.26 129.29
57" Mung 184.72 179,17 237.50 392.09 30k.69 126.38 134.36 -
7. Groundnut 288.74 307,09 235,27 303.41 h20 03 159.00 116.56 167.55
9, Safflower 238,74 25L.31 190.62 230.21 - " 138,71 -100.97 143.12

Ll.rCOtton . - . - - - - - - -

-
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Table A.h.3 : Relative Prices of Principal Crops in Pune Market
(Base Crop : Baara = 100) , '

—--—-——»-_---g—-——-#——-l —————————————————————————

Crop 1960- 1961- 1962~ 1963— 1964 - 1965- 1966—L 1967- 1968-
I - a 63 6l 65 6 67 68 . 69
1. Wheat _ 1Bh 63 114,14 0 117.70 132,98 127.07. 120.49 - - - -
2. Jowar S 108.9k 101.05 92.k2 50.13  65.65 . 62.47 k.93
10. Gur 115,09 80.81 135.75 220.7h 130.4k 60.62 110.76 220.67 199.59
12. Onion 730001 45.20 L5.43 50,12 3h.41 20,23  k2.0h- -21.69 42,38
13, Potato - £9.81 109.59 10k.47 95.35 88.09 A8.40  8L.10 85.7M. 53.6Q

1k. Sugarcane - - - 8,66 6,34 7.34 - 20.24 12,98

- = e ' e = - oam w mE M EE MR e @k W Wr Mw Sy G EM SR Em W W SR o G R W S G

1. Wheat - - ‘- .- 126,91 = - - -

2., Jewar 66,25  61.71 73.91 48,43 42,08 99.87 118,40

10. Gur ,110 62 99.62 145,61 148.39 122,41 109.01 134.82 179. 73
12, Onion .35.79 26,76 L2.23 36.39 41,64 26,29 59,90 32.6
13. Potato 65,02 81.80 71.93 65,10 64.11 55.14 55.06 85, 78‘
14, Sugarcsne : 1o¢67 11,08 18.08 11.37 9.86 - 8.8

92T



Table A.h.h : Relative Prices of Principsl Crops in Srirampur Merket
(Base Crop : Bajra = 100) |

--‘——------.-—---'—-----------------ﬁ-ﬂ-ﬂ'-----

Crop 1960~ 1961- 1962- 1963~ 1964= 1965~ 1966~ 1967- 1968-

1 62 63 - 65 ' 7 69
1. Wheat 117.98 - 121,77 129,65 .132,75 110.47 119,95 145.47 128,36
*2. Jowar 85,1, 78.52 89.09 86,91 . 84,77 50.04 65,13 63,78 60,85
- 7. Groundnut = 136.63 134.04 135%.64 169,39 116,68 105.97 159.74 139.71 134,28
10, Gur 97,14  78.68 124,79 202.74 ;121.65 66.48 114,45 206.90 175.68

12. Sugarcane - - - - - - 8,20 18.31 62,72

70 71 72 73 74 75 77
1. Wheat 115.69 120,14 132,62 101,73 132,55 115.8, 133.00 131,10
2. Jowar 60,17  62.73 75,34 50,99 _43.9% 102.13 127,76 128,55
7. Groundnut 163,14 174,49 181.62 149,78 197.38 164L.49 150.14 204.18
%g. Gur 71,41 85,01 171,30 150.23 112,64 102.39 130.90 176.81

Sugarcane -9.98 .10.57 17.10 12,51 9.60 9.22 10.95 11,16
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Table A.b.5 : Number of Waterings and Interval between Waterings,
: in Different Seasons, for Different Crops Under
Canal and Under Wells in PLBC Command Area

No. of waterings waterings (days
Season R s
: Canal Well Canal Well
: _ Sugarcane (Adsali)
1, Summer 1978 h - 5 7~-9 26 15 - 17
2. Kharif 1978 5 7 17 - 21 16
3. Rabi 1978 6 =7 9 - 20 @ 14
L. Kharif 1979 5 7 21 - 16
5. Rabi 1979 - 6 - 8 | 18 - 15
Sugarcane (Ratoon)
1. Summer 1978 b 7 27 17
2. Kharif 1978 5 7 20 16
3, Rabi 1978 6 g . 20 16
). Kharif 1979 6 7 20 16
5, Rabi 1979° 37 7 1 15
' ' Sugarcane (Suru)
1. Summer ,1978 | 6 8 21 20
2. Kharif 1978 5 -7 18 16
3, Rabi 1978 - - 8 g 17 14
L. Kharif 1979 6 6 18 16
5. Rabi 1979 7 8 15 15
| o | Bajra
-2, Kharif 1978 2 .2 24 1
4. Kharif 1979 -5 2 15 10
Groundnut (Kh.,)
1. Summer 1978 - 9 I 15
2. Kharif 1978 L 5 20 - 17
3. Rabi 1978 - 9 - 15
L. Kharif 1979 L 3 18 21
. Pulses
* 2. Kherif 1978 3 2 21 22
3. Rabi 1978 - b - 2l

--n——------—-------------l-------

Lcontinued)



Table A.L.5 : {continued)

—---———-——---—--"—---------------

Season No.of waterings Interval between
--------------- waterings (days)
' Maize " _
2. Kharif 1978 3 3 22 . 21
3. Rabi 1978 | L L 21 15
4. Kharif 1979 3 5 20 18
Hybrid Jowar :
2. Kharif 1978 3 3. 22 21
4, Kharif 1979 2 .2 36 22
, . Cotton - ’ _": .
2, Kharif 1978 - 5 - - . 13
3. Rabi 1978 - 7 - 15
. . Lucern ”
1. Summer 1978 "5 11 21 1l
2. Kharif 1978 5 8 - 19 14
3. Rabi 1978 6 11 197 - 12-
L., Kharif 1979 5 9 15 14
5. Rabi 1979 7 13 8 8
. ~ Wheat
3% Rabi 1978 L 5 22 17
' . Gram ' .
3." Rabi 1978 -2 2 24, 22
| ~ Onion : .
3. Rabi 1978 - 10 ~ 11
i ' Jowar (R) ;
3. Rabi 1978 2 3 25 - 22
| - Chillies (K and R) S
2, Kharif 1978 - . 9 - 13
3, Rabi 1978 - 7 | - 16
L, Kharif 1979 - 14 ) 8
1 s Vegetables (K and R)
2, Kharif 1978 6 .6 | 15 15
3. Rabi 1978 T3 5 20 15
4, Kharif 1979 6 6 20 19
K Cotton (Summer) .
1. Summer 1978 A ' 5 ' 18 16
2. Kharif 1978 L 19 15
o * Groundnut_(Summer) )
1. Summer 1978 L "3 - 22 17
2. Kharif 1978 3 23 - 20
| o - Fruits ’ p
1. Summer 1978 3. T 6 26 20
2, Kharif 1978 L 5 - 2l 16
3. Rabi 1978 5 7 22 18 -
4. Kharif 1979 - 4 - 15
"5, Rabi 1979 - 8 - 15



130

. Table 4.4.6 : Number of Waterings and Interval between Waterings
' - in Different Seasons, for Sugarcane and Onion, under
Canal and Well Irrigation in NLBC Command Aresa .

Interval between‘

. No.. of waterings " waterings
Season - i St - . e s S S e e st
: - Canal i Well Canal Well

‘ | Sugércane (Adsali)* ‘
1. Summer 1978 6.5 8,47 18.75 14,57

2. Khorif 1978 6.15 . 6.0 18 18,46
3. Rabi 1978 10,73 0 8.3 - 11,6 14 .07
L. Kharif 1979 5.5 5.65 17.5 18.71
5. Rabi 1979 12 7.7 10 12.75

' | , Sugarcane (Ratoon)
1, Summer 1978 - -.9.62 - 1
2. Kharif 1978 - 615 - 17.55
3. Rabi 1978 - . 10.21 - 12.59°
hor Kharif 1979 . ' - 6-3 - 1805

| _ | Sugarcane (Suru)

1. Summer 1978 - 7 - 16.3
2, Kharif 1978 - 6 - - 19

3. Rabi 1978 - - 6.6 - 15.83
ko Kharif 1979 - 6.5 - 17.18
5i Rabi 1979 - 6.67 - 16.29

| © Onion (K and R)

2. Kharif 1978 - 6.33 - - - 17.33
3. Rabi 1978 - 1.3 - 10.00

- ek e EE e ER s B EE  We  m R WS R Wy R mE MR WA W R AR SR e el e T W A ae e

‘% The canal irrigated in this non-perennial zone, is partly by
special permission, and in other cases appear unauthorised.
That may account for many rotations, taking water twice in
the same rotation! :



~ CHAPTER V
PROSPECTS FOR SUGARCANE UNDER WELLS

5.1 The distinct superiority of seadsonal crops over sugarcane,
in genarating incoms from a giﬁen quantify of irrigétion ﬁaﬁér,
wou}d imﬁly a denial of canal ﬁater for sugarcane in the poten-
tially water-short regions of the State. This policy implication
raisés a number of questioﬁs:'(a) In the first place, it is pointed
out that Maharashira today produces a sizeable proportion of the
total_sugarcane and sugar produced in the country. A suddend
cessation of this will sefiously affect not only the sugar éuﬁply
.position, but will greatly raise the relative price of’sugar.nThis
in turn will affasct the relative economics of sugarcane and 
seasonal crops undsr canal irrigatién.in tha Statae, thareby'uﬁéett-
~ing the very empirical basis of tha policy. (b) Even if the naw
pq}icﬁ is applied, to start with, to only the now irrigation |
pro&acts to be brought into.existonce in the State, and thé:cﬁénge
over in the old‘project areas is only slow and gradual, this may
affect the relative price of sugarcane, arising out of the-grdwing
demanq for sugarcana, that has a fairl&'high incoma elasticity of
demand, in the years to coma. The rasult ‘may be the same as in (a)
above. (c)_Maharashtra,has davaloped a‘lafge number of sugar
mills? most of them .in the co-operative’ sactor, (more than 60)

during the Iast_threé and half d:cades, based on water for sugar-

§

cane. A reversal of policy in this regard will see huge losses
for.tha_sugar mill enterprises, and decline and desath of this

industry that has been the source of growth'of ihdigenoué

131



132

enterprise in.many"other‘fields;'aS"Wéll'as"considerable social
investments and development. These questions are sought to be
discussed in what follows. |
5,2  The demonstration of the inferiority of sugarcane under
canal irrigation, from the point of view of the social economy,
l cannot be construad to mean a sudden raversal of the present policy
of assured irrigation water to sugarcane grown on c»rtain portion
~of the ICA of any existing project. Apart from the unreality or
.impracticability of such a sudden switch over, there are problems
- of organising'the irrigation system to meet the requirements of
the new approach.: Some of these were examined in"~the previous
| chapter. What ona might reasonably advocate and expect to be
followed is the adoption of this new policy in a11 the newer flow
irrigation progects in tha water scarce regions of the Statu.. In
addition,rit would be necessary to corrcct the irrigation channal
structures 1n the existing- flow irrigation project to operata the
RWS system and simultaneously notify the irrigators in the command
area of a gradual reduction in sugarcane area under canal, includ-
.ing nell~irrigated sugarcane area getting supplementary water from
canals, to nil by the end of a reasonabie_number of years.
553 This policy will/bring'about no sudden changes~in the supply
of sugarcane in thase-areas.. What is more, it is fair to expect
other'sonrces of sugarcane supply to step into these potential
'vaouum caused by the”changeyin irrigation policy. Two of these
deserve mention hera.i | | | |
Sk In the'first_piaca, it is fair to expect the potentially
irrigation water abundant regions to grow sugarcane, assuming

other agronomic conditions are favourable. The Indo-Gangetic
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piains, which are such'regions‘have been tralitionally sugarcane
'gréwing areas. Agronomically, these are also considered suitable
regions. For variety of reasons, tha production of sugarcane
there has been of a poorer quaiity'and_quantity., The growing need
" to diversify agriculture from the overwhelming stress on Whoat. and
rice, should lead to better growth of care in the region. Tha
pressing market situation with regard to both whéat and rice and
the emerging situation with regard to sugarcans. is iikely to.
promota this developmsnt. | .
'5.5 The implicit rise in the reiative price of sugarcane, can
be expectéd to be held in chack by this development. At the same
timéi it is useful to remind ourselves that even a 50 por cent or
highafﬁfiéé?in ﬁhe-relative price of sugarcans in_19él;32 aid;nbt
appear}té put sugarééﬁe'in_a superior position_viseafvié other
crops}in Wéste}h'Maharashtra. This_is'a reasonable‘liMit wiphin
which the réldtivg-ﬁfiéé Of sugarcane may be'éipééééa ébiflﬁCtuate
in the ensuing yearé, thereby creating no condition to upsét. the
factual basis of the neﬁ poliéy. '
5.6 A second source of supplf of sugarcane in Maharashtra is
wells, and this is likely to continue to ba so.. Inéeed,rdver
years, wells in the command areas of the flow irrigation projucts
in Western Maharashtra have come to be the major source of produc-
tion of sugarcanz., In 1962,'tﬁe Maharashtra State Irrigation
Commission pointed out thét while 12,000 acres of sugarcane were
under perenhial flow irrigation in the two Pravara‘canal areas,
the sugarcane area under wells in the command was about 10,000
acres. By 1980, while the canal irrigated basic.sugarcane.a?ea

had cdme down to about 7,500 acres, ﬁhe_éugarcana area‘under wells

-
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had risen from 10,000 acres to 27,000 acres.

 5;7' Indeed, realising the social injustice of concentrating
the bulk of the scarce irrigation water on a small portion of
the cultivated land (and'cultiyators)‘growing sugarcane under
llthe‘block system, the State Governmant by a resolution in 19651
introduced the l:4 Block system in place of the 1:3 blocks for .
".sugarcane. However, wherever this has been implamentad, the
,.redﬁction'of area under canal has been mora than maQa good by
the increase in area under well irrigation.' Of course, it 1is
‘naceéséryrto:note here that in ‘many instances the sugarcane
| .iaﬁds”ﬁofmallf ifrigated from Wello, are given a few supplo-
mantary irrigations from canals in the hot weather when the

water in the well bacomes’ inadequate for the purposs.

5.8_ 1 T?a_major‘souroo.ofkgrouog_water in the command areas
"of.irrigation projects,is the_watorsoepedunderground from the
- ¢anals and the irrigated fieids‘ .Tho data and observations of
the Ground-wator Survey and Development Aéancy in the state
aioo bear out the fact that tho'ground"watar potential, re-
usable for irrigation, is larger in the command areas of
:perennial canals. Ground water potential, without and with
canal irrigation, hos baan assassod by the Ageooy for six

different project- areas, given below.
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Number of wells possible in the command areas
of some irrigation projects in Maharashtra,
with and without recharge from canals

- e ——----—-—————--—-‘--—--—ﬂ---"----

Name of Progect , No.of wells possible No.of wolls :

.- without recharge possible with ro-

from canals charge from canals
1. Bhima | - 1,530 6,700
2. Krishna f 1,905 3,340
- 3. Kukadi - o 5,255 | 4,860
L. Upper Penganga ' 1,620 - ) 3,530
5. Upper Wardha R 1,475 ' 2,230
6. Warna. A - 1,770 - : 4,800
TOTAL.:  ° 13,555 25,460

Source: Maharashtra Comp031te Irrigation Proaect Feasibility
Keport, Vol. I, New Delhi : water and Power Development
and Consultancy Service {(India) Ltd., May 1979, Table- 1
P. 103. :

5.9 - Data relating to areas irrigated from canals and wells in
case of the sample farmers in PLBC and NLBC (non-perennial zone)

presented in Tables A.3.3, A.3.4, A.3.5 and A.3. 6 above, baar. this
out. The data,show that the larger the total irrigated arsa under
canals the larger thé total area irrigated by wslls. This is
-esséntially dus to graater séepage. For thé same reason, given
the total net irrigated area from canals, tha graater-the-area
undar sugarcane, pfoportionately highar tha area irrigated from:
w3lls in the commaﬁd This is indicated by the gross eropped
wells as a proportion of the gross cropped area under
area under/canals baing somewhat higher in case of the sample -
farmers under PLBC, which had sugarcane under canal, than under
NLBC, which had little, being in the non~parennial zone.

5,10 The quantiéy of water in thae wells in the command area and

outsida, in difforent ssasons of the year, has been routinely
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.collected for consecutive years by the GSDA for a few (7 or 8)
"observation wells in the Pravara Canal area. The-height of water
columns in the wells during October,'December,‘March and Ma} are
presenteo for‘h yéars in Appendix Table A.5.1l. Tnese data

: naturally show variations from well to.woll. But the genaral
feature that comas-out of thess data is that the water column in
the wells -located outsids the command afea becomes smallpr by May,
| than that in thc wells located -within tha command area, while the
| wells outsida the command area are on an average; desper than those
within the command. Howeverl these data relate to a few wells only.
5.11_ “In order to get information from a large saﬁple of wells
about thls and other relevant information a special survey of

5 wells was conducted in the command areas of PLBG and NLBC. The

_ total number of wells surveyed during 1979-80 in PLBC command was
299, .and in the NLBC {(non-perennial zone) command was 209. A few
wells, 14 and 8 respectively, were also surveyed outside the PLBC
" and NLBC commands. The number of wells outside the command was
understandably much smaller, and it would have meant field work
~over very wide areas to cover a larger number of wells., Some
Tdlavant data ra2lating to thé wells ara presented in Appendix
Tables-A.5.2 to A.?.?. Distribution of wells according to the
heighc,of'the;wgton'column in thé different éoaSons shows that a

~ large proportion-of”ﬁélls-outsioe the command had smaller. water
columns, particnlérly in the Rabi and Summcr seasons than those
within_tho ncighbouring canal command, S;milarly, pumps on a
_.sbmewhat-larger percentagé of-wells within the command could pump
for longor hours at a time, and a somewhat larger percentage of

- walls within the command took less time to rafill than those
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outside the command, particularly in summer and even in Rabi

season. This is because of the recharging of ground water from
canals and irrigated fields, through_saepage, a facility absent for
| walls outside the command. Tha most important point;—howaver, is -
ths much larger number of wells in the command area, due to the
possibility of tapping sesped water.

5.12_' Thus, there is no doubt that sugarcana can be and'is grown
_undsr well irrigation in the command areas of irriéation projects’
without any water being provided specifically to sugsrcane from the
- canal. Of coursz, the area underAsugarcéna will berlimited to the

' area that can be irrigated from the wells in summer. The ability"
of the wells, even in;tharcommand area, to irrigate, goes down very.
considerably in summer. Tables A.5.2 and A.5.5 show that while'
more than 80 per éenp of the wells in PLBC command and 70 per cent
of the wells in NLBG command had water columns of more than 11 feet
in Kharlf‘and Rabi seasons, about 47 per cant of the wells in PLBC
command had ‘less than 7 feet of water in summer, and this propor-
tion in NLBG command_yas as hlgh_as 62 per cent. Tt is not surpris-
ing, therefore, that on about hd'pér'cent of wells in ?LBC command
pumps could work for less than 2 hours at a time in snmmerg“and
mora than half the waells neaded more than 8 hours to be refilled for
the next 2 hours of pumplng. " In NLBC command the situation'ﬁas a
little more dlfflcult- more than 53 per cent of the walls could
stand continuous pumplng of water for less than 2 hours only, and
more than 71 per cent of the walls needed more than 8 hours rest

to be refilled to permlt anothcr round of pumping for an hour or two,
5.13 The obsorved dlfferencas botween the irrigation capacity

of wells in these two commands, as alsawhera,,would depend partly
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' on the underground geolbgical.strudture, and partly on the amount

 of water flowing through the canals and the smounts applied to the
fields. We have little information on the first aspect. But, as

for fhe sécond; it is known that a larger proportion of the gross

cropped area of farmers in the command of PLBC came under canal

irrigation and .more than 30 per cent of ths botal canal watar was

. given to sugarcane. Thersfore the percentage of gross croppad area

under well irrigation was also high - somewhat highar thaq undar
canal irrigatioh,-but nearly 28 per cent of the ﬁotallcrspped araa
-under wells was under sugércane.- As ageinst this;”in the non-
perennial zoné of NLBC‘a smaller percentage of the.gross'srbpped
area of farmers covered by the canal command was under canai irri-
gation, and therefora the.psrsentége‘of area under wsll irrigation
was also smaller, though it was higher than under Eanél; Buﬁ what
1s more, only -10. per cant of the gross croppsd araa undar wells was
"upder sugarcane. This was mainly because the volume of Water per
acre of net irrigatad:land was smaller here since there was no
sugarcans under canal, and hence the wells had lesser'seeped water
 £0 Frap._ It is necessary to mention here that the 28 psr cent of
,_croplapd. ugder_sugarcanehin the well-irrigated Iaﬁds in PﬂBG
'commapdpy¢rstates_the-pbtenpialit?_qﬁtha wells there; for s'
siseable part of this sugércane-under-wells heavily aépehdsd on

.2 3 supplementary . 1rr1gatxons from the canal in summer. -

5. 1h Similar example presented in the Interim nggrt of Committaa

to study the Introduction of Eight Monthly Supply of Water on the
Irrlgation Projacts of Maharashtra (February, 1979), rulating to
the Adhala Project in Ahmednagar district (paragraphs 47 to 52),
shows that while 10 of the 20 thousands acres of ths culturable
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command area was being irrigated in the 3 seasons, without_sugarcane
or other perennials,ﬂthere was more than 2,500 acres under wells in
tha command of which anywherea between L0 to 50 per cent was under
sugarcane. ‘ |
: 5.15 Thersfora, while it is difficult to predict with anf dagrua
of accuracy the extent to which sugarcans can bo grown undor wclls
in the command area of canals not providlng any watar to sugarcane
and other perennial crops, it appears reasonable to suggest-that at
least as much area can be brought under walls as undar:cahals--and
the sugarcane area undsr wells can vary from 10 to hO per cant of
the gross cropped area under wells, dupendlng on the SOll structure,
sub-3011 layers and the numbsr of wells sunk in the command area.
5.16 Before;discuéaing the further problems arisihg ouﬁ of_growihg
of sugarcane under Well'irrigation in the command area of cana153 a
couplerof related questions may be examined here. In.the first
r_plac;iiitiépOsSible'to consider other forms of conjunctire'use-of
surfaco and ground water visualised here, namely canal Wator for.
| poh-perennials only and wall water for all crops including sugarcane
and other-heavy water using crops. The Maharashtra State Irrigation
Commission, in its Report in 1962 examined four differant alterna-

tives. (These have baan fuliy axamined in the Interim Report;'

raferred to in paragraph 5.14 above.} ' The Comm;asion'did not
visualise compl:te stoppage of canal watar_for’sugarcano, whila the
canal was running for all the 12 months, .It, however, examined
ceasatioh of canal water supbly to sugarcane for Kharif‘and‘Rabi
pariods.‘ This was ruled out on the ground that since caa;i:ﬁould be
flowing during the period for other’crops,‘it would be administraf ‘

tively difficult to control unauthorised use of canal water for
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.sugércane. If the proposal mooted here had bsen examined, it pre-

. sumably would have been rejected*on”idantiqal’groﬁnd. The pfoposal
;tO'close the canals from Mﬁrgh to May wasAaléé_rejeéted sinée :“
stoppage of flow in the canals would‘dry‘uﬁ thé walls as~well,
:laading to cessation of sugarcane. Therefore, alternéﬁiﬁe irriga-

- tions for sugarcana, with the other half from wells, was the alter-

native: form of conjunctive use of surface and ground_watar advdqated

by the. Commission. o | -‘ B . )

5.17 ,Thémintroduction of vglumetri;uﬁater.suppif;-célculatad for

each field, under the_RWS system shduid go a long way fo meét the

.administrative difficultiss the Gommiséion_visuéliseé for a‘seégonal
.crop based irrigation. Since_every,irrigatoffs‘voluma of waﬁéf and

3 therefors the time available for irrigation is to be rigidly’fiiad,

_there is no chance of stealing water undsr the béetuxt‘of thé‘ﬁfieid

not yet being fully_irrigated",-as is;tha situation at present. of

course, this would not preclude an irriga%ér froﬁ-using‘his water -

-quota for sugarcans, eveqiif,the amount ha@_baan workad out on tho

bégis of a seasonal crop. . If a farmer doas so, he can'irrigate_only

a small fraction of his total_irrigable area, since sugarcaﬂé‘takes

.many times more watér_than chér seasonal crops. If the exercisas

inriné;study are corraect represenﬁation_of the prevailing ecénomics

of ‘use of water, the farmer will suffoer a loés of:topal 1ncoms '
thereby. If neverthsless he chooses to do so, it ﬁould not be;
nacessary to seak to force him to do what was planned. Tﬁét,'in

‘any case, would be administratively difficult. Therafore, tho

proper approach appsars to be ﬁo calcﬁlata the volume of wéter a

cultivator would naed in a scafon - and in its rotationé - based on

an economic seasonal crop pattaern, and ensure prorata dalivery
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each rotation. Then it should ba left to the cultivator to decide

2 If he'chqosas

the particular use to which he will put this water.
“to grow sugarcane with that watar, no one nead hold back his hand.
Hopefully such farmers will learn, soonar than later. Sugafcane in
canal areas of Maharashtra is popularly in ths villaga referred to
as the "idleman's crop", since it raquires the least attention and
timely_cara. If the farmer choosas to be "idle" and pay a price for-
this in terms of lost incoms, it cannot be'halped; It is, however,
reasonable to think that most farmers will sea. the loss and act
otherW1se. 'j | |
5.18 One reason why farmers do not follow this 1ogic in regard to
their well water may be this. - Howaver, one would think that if a
farmer hag_mgre water in the well compared to his land area, he would
be econoﬁicaily rational in using the excess water fbrusugarcana.'f
From the soc1a1 point of Vlew "such a’ situatlon ‘does not exist in
regard to canal water, and therefore, dts use fbr sugarcane does
not appear Justlfiable." | _
5.19 Confin1ng canal irrigation to seascnal crops wouid result in
the actuai irrigateﬁ area being extended beyond that when it is.
permitted. In regard to PLBG, we find that sugarcane used more than
2.9 lakh acre inches of thé-9.5 lakh acre incﬁés of ﬁa§er let out at
the distributory head, calculating on the basis of the regrassion
coefficiénts'infdhaptcr IT and the rbtationfwise total sugarcans
area.reﬁeiﬁéng water., This makes it over 31-perAcent of the'total
irrigation water. It is presumably morg, may be about L0 per cant,
for reasons dlscussed in Chapter II. If this water were.to be made
available to a single crop in the Rabi season, say jowar or whaat

(HYV) then the irrigated area under PLBC can extend by at least
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12 thousand or 8,500 acres (possibly more) . Today only about 25,000
of the h0,000 acres under ICA are brovided winh water from PLBG; The
alternative will cover the bulk of“I.C.A; If the water is given for
two different seasonal crbps,*sayvdowarg(Hy.) in Kharif and Wheat' -
and/or onion in Rabi, then the net irrigated area can expand by
another 3 thousand acres. | . l
5.20. © Such a diversion does noﬁ.imply no irrigation in summer,
Indeed, gs we hare seen in PLBC and NLBC command,lgroundnnt and long-
: staple cotﬁon are-also irrigated in Summer,lbasides Rabi crops like
onion which have a carry over requirement of water in early summer.,
'Thls will keep tha canals flow;ng, even if the full 3—season crop
rotations discussed in Chapter III ara not fully followed. That in
turn will recharge the wells, which will help sugarcane ln summer,
An evenlmore important requlremant is the nead for drinking water in
summer, Whlch in many areas depends heavily on the canals flowing in
Summar ., It is for these reasons that complete closure of canals
after February or March may- not be justifiable. .
5.21 Extension of the 1rrigable area under the canal would not
seriously affect the araa under sugarcane, since a growingly larger
proportion, of the sugarcane in the canal areas is baing- grown under
well water.' Stoppage of sugarcane under canal 1nc1uding suppla-“
mantary 1rr1gatlon in summer to qugarcane “under walls will directly
reduce. the sugarcana area under canal and also reduce somawhat the
area undar walls in the’ex1stlng irrlgatad arsa. 'As against this,
extension of canal 1rr1gat10n to unirrigatud areas will increase
the scope for sinking wells and using a part of this water fnr |
sngarcanefluThis nay, in nhe net, result in greater sproad of wall

irrigation, including sugarcane under wells, The historical
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‘davelopment of concentrated area of sugarcana cultivation under
canal has rasulted in concantratlon in well irrigation as wall. That
llargely axplalns the growth of individual sugar factorius, starting
with a crushing capacity of hOO'tonnes; now reaching mors than
4,000 tonnes. It is this gaographlcal concentration of sugarcane
cultivation which is liksly to be affactad by thea chango in tho use
patvern of canal water. In the arsas to be newly irrigated by new
irrigation projects in the region, this may mean smaller sugar mills
scattered over the entire 1rriga§ed arsa, possibly manufac%uring
brown sugar, with a single central cooperatively ownad mill process-
ing all this brown sugar into white the yaar round. These are
technical possibilities, the zconomics of which has to be worked out
before adoptidn. In the already established commands, the change
over has tb be'gradual, and‘ﬁells in the command, existing and new,
should be able to mest the normal needs of the astablishéd sugar
factories. In recent years the crushing season has often extended
beyond appropriate limits to accommodate excessive sugarcane supply
_in the season. Restoration of normalcy'iﬁ this matter should not- -

causa any difficulties. The Interim Report, referrad to above;

visualises at most relocation of a stray factory in the Pravara belt.
All in all, therafore, there appears na possibility of sugafdane'
disappearing or its area in the existing canal commands being’
substantially reduced as a result of change in policy in regard to
use of canal water. The advantages will be substantial: not only
will canal water irrigate larger arvas bringing greater stability

to sweasonal agriculture in this drought prone region and benaefit

larger body of farmers, but also spread the benefits of well
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_irrigation, including cultivation of sugarcans and other paranhiélé,

ovar widgr areas and larger body of farmers.

NOTES AND REFERENCES

1. Gandhi, P.R., op.cit:, p. 127.

2. A similar approach has been advocated by Dhamdhere and Padhye
_in their paper, op.cit.
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Observation Wells

APPENDIX TABLES

1
i

1

(a) Qutside the Command Area of P.L.B.C.

Height of Water Column in Meters During Different Periods in a Year in the

Obs. Depth . - 975 v e 1976
Well of - = s e i e e e e
No. well - Marck - May October -Dec. March' May October Dec.
1 3.1 k12 3.03 3.97 6.61 .7 - 5.75 . 6,09 11.02
2 14.25 - - - - - - - -
3 10.51 . 5,17 3.15 7.72 8.28 7.46 . 5,58 8.42 9.70
L 9.1 433 B.25 7239 ;-Z?' gqgg . 6424 g.gg g.gs
B Py 3.58 3.1 - 5.15 . . Dry . . 7.05
g 1?.62 10.%3 9.17 14.25 13.01° 12.31 11.63 12.76 14.33
7 M12:.10 10.8¢8 10.93 11.04 11.03 11.03  10.84 10,83 10.75
I AR TR 1978 E T1979 -
March May October Dec. = March May October Dec. March May
1 13.L1 5.21l 3;&6 3.91 L.L1 e 11 “3.81 ; - ; | ;
2 1,.25 - - - - - S - .00 1.90 1.30
3 10,51 7.16 5.56 .5.61 5.76 5.41 3.51  4L.03 L .66 4,01 Dry
5 9.11.[. 10.211- 0-2&- 3-59 ‘3051& 3.5L|. 0.14.9 2.24} '2-&; 2-81‘, 1.81‘, !
6 _15,66 11.56 10.61 10.31 12.61 11.81 10. 31 11.56 .81 - 9.16
7 12.10 10.95 10.80 10.85 11,10 10.95 10.90..10.90 - = 6,00

) Contd..

SNt



Table As5.1 ¢ (Contd.)

(b) Within the Command Ares of P.1.B.C.

. - - e am .

Obs. Depth | - 1975 -1 1976 o
well of B ettt d ittt e mmmemtemesm—es s — e
No. Well = March - May ‘October  Dec. March May - October Dec.
1 10.28 3.38 2.63 6.62 L.58 2.72 . 1.77 342 7.96
2 11.88 7.00 L.72 TeL2 8.19 7.59 6.50 7.38 10.43
3 8.53 3.65 - 5.01 L.38  4.29  3.78 L9 7.17
L 11.58 3.0 2.49 L.88 3,96 10.54,  3.28 2.99 8.82
5 140.36 3. 31 2.9 5.05 %.90 5.59 557 6.09 9.11
6 13.72 6.71 3.19 :9.96 b3 6.80 6. 3L 8.28 11.88
g 11.28 6.02 3.77 5514, 548  5.41 5.21 L.70  9.27
1325 9.43 J72 1199 10.8L 9,67 8.2 10.36 12.11
1977 1978 1979
March May® ~.October Dec Mard May QOctober Dec. March May
1 10,28 2.58 1,83 2.78 2.68 2.08 2.08 3.49 3.48 2.58 2.30
2 11.88  6.73  5.93 6.38 6.3 L.63 4.13 5.1 5.88  L.93  3.43
3 8.53 4.0 - 3.03 3.83 Le33 Le13 3.58 L.08 L.83 Leb3 Le13
5 } 10.36 6.16 6.31 6-66 7 06 7.26 - - - 7.‘6 l 6.11-6 -
6 13.72 7.12 6.52 9.72 7.82 7«37 6.67 7.20 T.72 6.92 “7.38
8 13.25 8.25 7.2 8.00 9.00 8.15  6.70 5,26  7.30 7.10  5.77

----—-----—---------—----.-----------------‘ﬁ--
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Table A.5.2 : Distribution wells within and outside PLBC
‘ command, according to water column in three
seasons, 1979-80 °

Water Wells Water Wells
Column Wwithin Command Outside ~ Column
(£t.) Kharif  Rabi  Kharif Rabi gume.  Within = Out-
, (ft.) - command 'side
(1 (2) (3) (&) (5) - (6) ('7) (8)
Mofe than 170 93 8 6 More -than 17 -
20t (56.86) (31.1) - : 151t ( 5.69) =
11t to 20t 109 167 .3 5 gt - 151 _ 131 . 6
| (36.45) (55.85) . - (43.81)
6! to 10t 10 25 '_-_' - LT 113 . L
| - (3.35) ( 8.36) . (37.79) .
5' or less 3 6 1 1 3%or less 26 2
( 1.00) ( 2.01) | ( 8.7
Not observed 7 ) 2 2 Not 12 2
( 2.34) { 2.68) observed ( 4f01)
TOTAL 299 - 299 14 1 TOTAL 299 - - 14
: - (100)  {100) ‘ (100)

Figures in brackets are percentages to total.

Source : Special Sample Survey.
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Table A.5.3 : Distribution of wells according to hours of
_ pumping fran well at a time, in 3 seasons in
1979-80, in and outside PLBC command

-----—--—---——-——-—-—-----'—-----—--——-

" Working Hours Wells Within Command : Wells Outside
Of lelp T e e o b o k. e o 0y - - - - - A Sy P S o M wy ke A o Sy
i - Kharif  Rabi'  Summer Kharif Rabi Summer
(1) . - (2 (3) . (h) (5) (6) (7)
- 2 hrs. . 1 2 6

T 9 115
( 2.31) ( 3.01) ( 38.46)

2 -4 hrs. 15 30 68 2 1 L
i ( 5.02) ( 10.03) ( 22.74) - - -

-

L - 6 brs. 17 38 29 1 2 1
(5.69) (12.71) ( 9.7).

6 - 8 hrs. | 17 36‘ 31 o2 2 1
( 5.69) ( 12.04) ( 10.37) |

More than ‘529 170 36 7 .6 -
Not stated T 16 20 1 4-- 2

( 5.68) (5.35) (. 6.69)

----—--—-———---—-----------------

Figures in brackets indicate percentages to total.

Source : Special Sample Survey.‘



149

Table A.5.4 : Distribution of. Wells accordlng to hours taken
S to refill in 3 seasons in 1979-80, within and
outside the PLBC Command

—--‘--——--ﬂ-‘—-l——--————---—--q--——-

Wells Within Commangd . Wells Qutside
- Hours taken t0 —mmcemccmmccccmcccccmme mCcC e —-
Refill , Kharif  Rabi Summer  Kharif Rabi Summer
- 2 hrs. 201 144 39 6 5 -
(67.23) (48.16) (13.05)
2 - L hrs. 18 28 25 2 3 -
' ( 6.02) (9.36) ( 8.36) -
I - 6 hrs. 14 27 39 - 1 -
( 4.68) ( 9.03) (13.04) .
6 - 8 hrs. N 21 " 21, 1 - . 2
( 4.68) ( 7.02) ( 8.03)
Moré than 8 hrs. 34 60 151 L 4 10
(11.37) (20 07) (50.5) . . |
Not stated 18 19 21 T - 1 R
| ( 6.02) { 6.35) ( 7.02)

Total - 299 ° 299 299 1 TR T3
. (100)  (100)  (100) -

- e mr Er v ap vm Ey E E SR M % er dm e e We mr e mR hm SN an ms WP SR WE AR 4B WS T W

Figures in brackets indicate percentages to total.

Source : Special Sample Survey.
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Table A.5.5: Well classified according t© water column in
NLBC (Non-P) Command, and ou side, during
three seasons,.1979-é0

- Ee e S a» s = Ay o S wm T W R AR M W A A O E o W ae W s W YR o Em W

Water _ Wells ‘Water Wells
Column Within Command Outside Column
(ft.) : ! Command in
o " 'Kharif Rabi  Kharilf Rabli Summer  Within Outside
C o _(ft) " command command
(1) - (2)  (3) (L)  (5) (6) (7) (8)
More than 106 . . 58 3 1 More than L -
201 (50.72) (27.75) 157 ( 1.91)
11t to 20t 78 o 2 3 8'to15' . 57 1
-~ (37.32) (Lk.98) . (27.27)
6t to 10! 13 Lb 2 3 4 to T 93 3
( 6.22) (21.05 (44.50)
5 or le 2 3 3t or 37 2
* (0.96) ( 1.44) less (17.70)
Not Not 18 2

10 10
observed ( 4.78) ( 4.78) observed ( 8.61)

TOTAL 209 209 g8 8  TCTAL 209 8
(100)  (100) R . (100)

Figures in brackets indicate percentages to total.

Source : Speéial-Samplg‘Sufvey,
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Table A.5.6 : Distribution of wells according to hours of
- pumping from well at a time, in 3 seasons in
1979-80, within and out side NLBC command -

——--——ﬁ————-——--——-—---—a‘---—-—t-—q—

Working Hours _ Wells Within Command Wells Qutside
of Pump M mmmmemeeem——— A ————— ——————— -
Kharaif” Rabi  Summer Kharif Rabi Summer:
(1) @ 3 W B (e (D
Upto 2 hrs. . 3 8 111 - - R

( 1.44) ( 3.83) (53.11)

2 - 4 hrs. 26 L9 L6 2 3 1
(12.44) (23.44) (22.01)

L - 6 hrs 16 32 9 2 3 -
( 7.66) (15.31) ( L.31) -

6 ~ 8 hrs. 17 22 3 T,
( 8.13) (-10-53) ( 1.44)

Above 8 hours 135 86 7 2 1 -
| {64.59) (41.15) ( 3.35) |

Unstated - 12 12 33 1 -1 37
' ( 5.74) { 5.74) (15.79)

TOTAL 209 209 200 - 8 g - 8
(100)  (100) (100)

- e R Sy Sy Ey SR SR de aa A AP AE R AR SN S W A s SR W SD Es as A M A Y s as

Figures within brackets indicate pPercentages to total.

Source : Special Sample Survey.
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Table A.5.7 ¢ Dlstrlbutlon of wells accordlng to hours taken
‘ : to refill, in 3 seasons in 1979-80, within and
outside the NLBC Command

—------ﬂ‘.-ﬂiﬂ-———l-q-—-—--q--——--—-.-

Hburs Taken to Wells within ‘command ' Wells outside
Refill —ccemcccccmccccc—cccccsace cecccscseoesosecmce=e——o—
: Kharif Rabi  Summer Kharif Rabi Summer
(1y () (3) - (&) (5) (6) - (7).
Upto 2 hrs. 93 | L7 7 2 1 -

(4he5) (22.49) ( -3.35)

2 - 4 hrs. & 5 10 S )
: { 2.87) { 2.39) j( L.78)
i, = 6 hrs. 13 8 é .- .
- ( 6.22) ( 3.83) ( 2.87)
6 = 8 hrs. 7 16 'j 1 1 1
S ( 3.35) ( 7.66) ( 1.4k)
Above 8 hrs. 50 98 149 .‘ 3 L 4

(23.92) (46.88) (71.29)

Unstated o 35 3w 1 1 3
(19.14) (16.75) (16.27)

——_———-.‘._--—-—-‘--—--”—-—‘---—---—ﬂ‘

Figures within brackets indicate percentages to total.

Source : Special Sample Survey.



CHAPTER VI

COSTS OF THE CHANGE IN PATTERN
OF USE OF CANAL WATER

6.1 The exsmination of the economics of change in use of
canél water has so far been in terms of the net returns from
irrigation with a,éivenfquantiﬁy of water. The alternative use
pétterns would also mean a change in cost of supplying water.,
These costs will be mainly of two types: Given the total volume
of water stored in the reservoirl a largér irrigated area will
mean longer canals, distributories, minors and.water courses,
thereby increasing capital cost of the project. Secondl;;
carrying a given vo;ume of water over 1oﬂger distances in‘thq
channels will mean greater loss of water through seepage, and
this loss, whidh'dependslessentially_oh‘thé soil surface_that
‘the water comes in contact with, will be proportionately higher
FQ9#itﬁe increase in the length of the carrying channels. The
iﬁcfeased het incomes have to be juxtéposed against'these )
increased capital costs in order to find out if the project is
economically justifiables

6.2 If the canals have to be extended to irriéate larger
areas, the capital cost of the project, including the headworks,
per acre of'irrigated land will be smasller:while the canal.
costs per kiloﬁeter may be assumed to be uniform, the fixed
costs of the headwork;éﬁc., would now be distributed over a
lgrger irrigated area.

6.3 As for the loss of water in transit, it is necessary to

recognise that while carrying water over longer distance will_

153
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increase loss through seepage, net'providing water to sugasrcane’
ﬁili mean less water supply in summer and therefere a smaller |
storage'tn summer in the reServoﬁr. Since loss through evapora-
tion 1n the reserv01r and seepage in ﬂne channels is the maximm
in summer, 1t may not be far wrong to assume that in the net
there wzll ‘be no more 1oss of water than under the sugarcane
based irrigation. Therefore the cost of longer carrying
ehannels is tne.only additional cost that may be taken into
account, | . | |

b4 In the established irrigation systems,.like PLBC, this
additienalehannel eost will be the'minimum.' As was noted in
the beginning'of this study,nhe_Pravara canal systems were
completed by 1924 to irrigate an irrigable command of 40,000
acres‘under PLBG. But no more than 25,000 acres have been \
1rr1gated 5O far., Our exercise suggests extension of the irri-
gated area to cover the entire proaected ICA. Since the
channels already ex1st there is no 1ncreased capital cost than

putting them into working order. The Interim Repqrg had

estimated a cepitai cost-of the additional canals for the upper
Pravara River Project to be around Rs. 813 per acre of irrigated
land, at 1975;76 prices. By 1978—79, this may_be enpected to
have increased by about 10 per cent, say to Rs. 900, Applying
that to PLBC area, and calculating imterest st 10 per cent, and
depreciation at 1 per cent of capital cost, as is the current
nractice, with the project authorities,2 the annual cost per
additional acre will come to Rs. 79. This is considerably

lower than the net income expected to be generated by the crops
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'to be grown on-an irrigated acre (without deducting the irri-

? gation charge as cbst); for Jowar (Hy;Kharif) it is Rs. 515,
for wheat (HyV) it is Rs, 522,-f0§ onion in Rabi or summer,

_'Rs. 1110,etc. There is no possibiiity of én& adverse effect
on the Bénefit;cost ratio of the entire project.
6.5 A similar tentative calculation can be made for the Bhima
irrigation system, located in the Sclapur district of the
State. It was originally projected to have a total :i_.rr.lgated"
area of 1,26,000 ha, with 1,50,570 ha. to be crOppgd.3 'ﬁhe
area under sugarcane was planned to be 7,9381ha, i.e., 6.3 per
ceﬁt of the net irrigable area. The capital cost -of the |
entire distribution system, fully lined upﬁo sub-minors_(or
water 9ourses), serving 8 ha chaks, was estimatéd at Rs.12,008
per hectgfe of net_irrigated area, or approximatély Rs.k4,800
_per-acre. A completely unlined structure would cost mich
more per acre, since lesser quantity of ‘water would be
avallable for irrigation due to seepage. The ultimgte irri-
gation efficiency is estimated at 50 per cent under lined
canals and only 14 per cent under unlinéd, and the per net
irrigated acre capntal cost under unllned canals is put at -

1.43 times that of lined, that is at Rs. 6, 860 approxlmately.h,

This appears very high compared‘to the fi gure quoted in the

Interim Report for Upper. Pravara canals, and needs checklng,

whlch is not attempted here.
6.6 Sugarcene is denied water and the water saved is given

tc two seasonal crops on a plot of land in the Kharif and
Rabi s easons, say Jowar (Hy-Kharif) and Wheat (HYV) and/or
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Onion in Rabi season. The net area irrigsble would be sbout
3.89 times, or approximately L fimes the area under sugarcane. ;
This will mean an extension of ﬁhe net ifrigated area by about
24,000 hectares, thereby increasing the net irrigable area under
'the Bhiﬁa Projegt‘by 19 per cent. |

6.7 The additional capital cost per acre per year would be
Rs. 560/~ for fully lined cahéls. The capital cost due to
headworks may be- added to this. The_headwofks cost was
estimated_at'Rs. 3,546 per ha. or RS. 1,418 per acre. Expansion
lof net irrigated area by 19 per cent will reduce the per acre
cost to Rs. 1,192 per acre. The annual eguivalent'of this,
calculated by current methceds would be Rs. 131. The total
capital cost per year would therefore be Rs. 691 for lined
canal...Fér-unlined canals it would be 1.43 times, that is

Rs. 088.

6.8 - The net returns per acre (gross of‘irrigation.dharge)'ofi
the'32'000 acres which may be under two irrigated seasonal
crops, Jowar (Hy-Kharif) and Wheat (HYV)/Onion, would come

to Rs. 1 ,331 an acre5 The Benefit-Cost Ratio would ‘be 193 £
lined canals and 1.38 for unlined canals. All this, without
'chénging the_pgoposed cropping pattern in the rest of the

| irrigated area. There is nothing to suggest that the capital -
cost involved in the more exten51ve 1rr1gation will bg too high
to adversely affect the Beneflt-Cost Ratlo.

6.9 A fully worked out crop pattern and its Beneflts and

Costs for the entire irrigated area und er the new pollcy.for -

water use would surely not affect the Benefit-Cost ratio
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adversely. Indeed, a more judicious choice of crops, including
a.lesser stress on high water consuming seascnal crops in summer
may improve the B/C. However, there should be no rigidity but

flexibility in the matter to face variations in market conditions.,

NOTES AND REFERENCES

1+ The ;hterim Report (op.cit.) assumes a change in this as
“well, Thi§ is because the Committee advoéate'design of irri-
gation dams with 50.per cent_dépendability instead of 75 per
cent as per current practice. This question is not examined
in the present study.

2e This'practice_does not appear proper; for, as depreciation

is recdveréd year after year, the interest will have tb-be

chafggd on’a reduced value of net_inveSUnent—in\sucCeedingr

jéars. 'The Bettef arithmetic would be to cha#ge an eéuated

~ instalment at given interest rate and life time of the asset.

3. The data are taken up for an illustrative exercise from the

Maharashtra Comﬁogite'Irrigafion Project - Feasibility

Reporf;'Vol. T, bp;cit., ffom the data relating to the Bhima

 project in chapters X and IV. |
he As estimated in thé Report cited above, Lbid.,
pp. 109-110, | o
5« The édministrative cost ,that is opgratién and maintenénce
cost is not taken into account here, But according to -
the State Government of Maharashtra it varies betwéén

Rs. 8 and Rs. 20 per acre per year.



CHAPTER VIT
CONCLUSION

7.1 The basins of moét of the rivers flowing in uplands
:Maharashtra, excepting those in the 5 eastgrn,mOSt districts
_and‘to a certain exgent thé Krishna basin, sre poﬁentially
water short. These are also regions where rainfall is mostly
less than 30 inches in the year and subjecﬁ to great variétion
:notson;y from year to year, but‘éléo rignt within the rainy
season. Agriculture in.these fegions is therefore 1ow.yie1ding
and very unstable. Sizeable parts of this region fall in what
are called 'famine! and ! scarcity belts!, |

7,2' The severe scarcity of irrigatién water in relation to
total sgricultural land iﬁ these basins calls for the most
economical ﬁse aof irrigation water, The way to do this is to
use the flow irrigation water such as to maximise net returns
per unit of water.f.r |

73 -’Amohgst the crops;gréwn und er canal'irrigation, sugarcane .,
. is the most water using} Though sugarcane occupies less than
7310-per‘cEn£ of the total irrigaﬁed land under canals, it con-

:
gsqmes at least half the'totai irrigation Water. '
T ok Exéﬁination of the economics of net returns per unit of
'water'uhdef irrigétion has shown that sugasrcane generates
the smallest net income per unit of water; indeed most of the
foodgrains, like jowar; bajra, wheat (especially the hybrid
or high-yielding varieties of these) give two to four times

as much net income as sugarcane, and. other seasonal crops,

like cotton and groundnut in the Kharif season and onion,

158
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chilliés'in_Rabi-give almost 2% times as much. Whateﬁér_might
have'been‘thg juétificationfin the;paétfto make Sugaréane the
central crop under a canal system,nthe.bio—tedhnologicai
developments of the lgst two decades. have changed that.
7.5 The superiority of these other crops over sugarcane
remains evsn in the face of a 25 per cent fall in the relative
p;ice or of yield of these crops in any year. o -
7.6 Even if an acre of irrigated-land‘, taken out from under
sugarcané, is put under three succeeding seaéanal‘crops in the
three seasons of the,year; (therebyiincreasing theintepsity of
cropping on this land, as conventionally measured, from 100 to
300) the net irrigated area will increase by anywhere between
30 and 60 per cent, or 50 to 100 per cent in case of sure sugar-
cane, dépending on the crop pattern followed.. '
7.7 - It is, however, not necessary that every acre of land
déﬁied canal water for irrigation, must be given water for 3
crops in three seasons. If every plot of land is given water.
fof seasonal crops in any two oflthe seasons, and not all the
thfee, ﬁhe net irrigated area_éan furthef expand by a third.
Estimates also show ﬁhat even in a new irrigation prqjéct with
fully lined canals, this meets more than :dequately the finan=-
cial benefit-cost norms., To the benefits must be added the
average annual expenditure on famine and scarcity relief works,
which will be saved-in these areas. |
7.8 This wider disﬁfibution of water would bring greater
Stability to agriculture of the region. It wguld éISO'be mich

more equitable, in the sense that larger’nuﬁber of farmers can
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benéfit from irrigation by stabilizing'their agriculturé and
'reaplng higher incomes, though p0351b1y not as high as sugarcane
would have permltted.
7.9 1Indeed, the present system of irrigation, with the Blocké
for various crops, is characterised by‘ineqﬁality of distribu-
tion of benefits. The pattern of cropping of the sample farmers
surveyed 1n PLBC command showed that while the smallest size
1group of farmers had almost half their total operatlonal hold-
1ng under canal cqmmand, they had little land under sugarcane
in their canal 9peratéd part., Almost‘all their sugarcane land
was under wellse It means, the small farmers.in the irrigated
villages got little share in the sugarcane blocks that were
cornered by the rest; with thexlargést size group_getting th§
greaﬂest pfoportionate land under sugarcane block; This was
quite contfary to vhat the Report of the Irrigation Enquiry
Qommittée appointed by,the Government of Bombay, under the
chairﬁéqshiﬁ of Sir M. Visvesvaraya, very firmly recommended
in 1938, Their fecommendétions are so important and interest-
ing in the context of the considerations of equity in distribu-
=tion Of‘SCarCé water that some exteﬁsive“quotations may bear
reproductlon here. | | |
7.10 Laying down the basic approach to the dlstrlbutlon of
water, phg QOmmlttee said:

126 2ee It is now proposed to redistribute the irrigablé

area under each'Canal‘és equitably as possible by giving

to each village, and as far as possible to each cultivator

in it, just enough irrigable land and no mare, so that the
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| acreage available for irrigatioh may nomhefe éonstitute a
surfeity and the cultivator; and also thé'village clee?- |
tively, may show a better appreciation of the water édvan-i
tages placed at their dlsposal " .

29 ees From the known carrying capaclty of a canal and
the storage impounded in its reservomr at the end of the
monsoon the discharges that can be advantageousiy maintained
in the canal or canals in.each of the three ééasons -
kharif, rabi and hot weather - can be determined. These

‘discharges will show what crop areas can be maintained on
canal water in the threé seasons and what the toﬁgl acreage
of all classes of crops should be in a year of average ‘
rainfall, | | | o

_"The acreage of the various crops which can be cultivated

—under the whole.canaJ 5eing thus determined, this acreage
3hcqid be distributed by sections - each sgctioh represéntu
ihg,'say, about 10 miles of the main canal. The crop areas
in eédl section are in their turn distributed by viliégés,
each village receiving 25 to 40 per cent of the total
cropped area of the village." -

"30. ... The cr0p‘areas allotted to eadlxdllége will have
to be dlstnbuted equ:.tably among the whole body of
cultivators re51d1ng in Ib by an auﬁhorltatlve Government
Committee whose personnel should inspire confidence in

the cultivators. Share lists should be prepared for each
villaée on the basis of the acreagé of the holdings of

individual cultivators.
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"Therextent and naturehof croﬁ areas. given to each
village and the shafes allotted to individual cultivators
in its being known,ithe grouping of the shares into blocks =~
sugarcane and twO'seasonél - Should‘bé arranged by the |
_ Gommitpee‘ﬁith the consent and co-operation of the culti-
vators." |

31, 2;6ck system of irrigation - It has been explained

that the bagait or irrigable area allotted to a village .
should be about one-third of its total cr~opped area where
the wholé of it is under command of a canal distributory |
or distributories, and tﬁat the total‘aéreageraliotted to
the village'shbﬁld be distributed among its resident culti-
vators in proportion to the areéslof their holdings in the
village." | | o .
32, ... The object of the block system has been defined
to-be to distfibute the benefits of an irrigation wark

. over as large‘a ﬁumber of villagés as possible; and at @he
same time to concentrate the irrigation given to each
village on areas or blocks of a specified extent and in
selected soils and situations favourable to irrigation.”
"3L. ... TIn the land .chosen for blocks the owner of the
land will not bg permitted to irrigate more than the share
allotted to him., On the rest of the land belonging to but
not used by him he can only practise dry cxltivation, |
Since he cannot make use of the land himseif there will be
every'inducement for him to lease it to a neighbour either

in exchange for a larger area of other land or for some
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~ other consideration to persons who may want land to utilize
~ their share_ of the irrigation available.
"The contemplated exchangé of land will be'naturally disr
tasteful to the‘cuitivator and opposition must be expected,
_ But we think that the necessary exchange can be effected
and Blocks formed with the aid of a Committee of two or
three competent officers specially appointed‘to-introdube
 the system. The officers would select suitable 1and, plan
blocks, negotiate with the cultivators and end eavour to
bring ébout a speedy understanding between them so that all
who are eligible for a share in irrigatian may find a place
~ within the blocks." |
7.11 The Visvesvaraya Comittee Report has been quoted_éxﬁen—
sively above in order to give é-cleér understanding of thg.
gqpc;rn for and necessity of equitable distributioh of scarce
irrigation weter among villages in the comménd and among all
cultivators in a village. There are many who swear by
Visvesvaraya's Block system of irrigation in the Deccan (he -
introduced 1t in 1903-04 in the Nira Left Bank Canal and it
was recommended by the. Indian Irrigation Commission of 190h to
be followed in othgr,systems in the region), but they do not
recognise that the principle of equiﬁable distribution, so
central to his‘scheme, was notAfolléwed after 1938, Like it
had been changed after 1903-O4 when the equitaﬁle distribution
had been worked.put by a ;ocal'cqmmittée similar to dne
recommended ih”the Report. Whatever the operational deficien~-
cies of th& block systpm,.(pointe& odt"by the Maharaéhﬁra
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State Irrigation Commission, and in the Interim Report} the need

'fqr equitablé distribution emphasized in the Report remains,
7.2 Equitable distribution of water,. in addition to the most
'eCOnomical use of water, has to be a central consideration in
”designigg irrigation‘systems-in_these'potentially water deficit
uregidns. The considerations that led to the pattern of water
:ﬁséiin whidh=sugarcane occupied the mdst important position
”dLrlng the 1ong years till the Second World War, have changed
during the last two decades, 1ead1ng to the advocacy of a
policy of denying canal water to sugarcane. But even under
this new approachffﬁefe-will not be enough water for even one
.ifrigéfed seasonal crop on every piece of land in these regioms.
Therefare,'the necessity of equitable distribution of wa;er,
‘géograﬁhical as well-as cultivatorwise, so much emphasised by
Visvesvaraya, remalns. |

7.13  The 1llustrat1ve exercise with regard to the Pravara,Left
Bank' Canal in this study has shown, as stated above, that even
”1f water is glven to three different seasonal crops in the three
seésoﬁs:in place of sugarcane for the whole year, the net
irrigated area can increase by 30 to 60 per cent. But this will

iﬂcréése‘the total net irrigated by only a small percentage

since sugarcane occupies a small part of the net irrigated areas
If water is given in-any two seasons to a field then the net
flrrlgated area w111 be almost 33 to 4 times the arca under
sugarcane. All this will not bring even the Irrigable Command
hrea'of LO thousand acres under two-season irrigation, while

the total culturable command area is 1,24,561 acrest
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7.1k This implies that irrigation water should be distributed
over,§]1h§he villages in the culturable command area propor-
tionately. The implication of this is that not all cuitivated
land in the village can be irrigated. The aim should, therefore,
be to irrigate aé many acres in the village as can be provided
with ﬁatér for any two seasons, the greater emphas;s being on
Kharif and Rabi, and only a smaller part in summer. But at the
same time, it mist be ensured that évery cultiyatop in the
villggg has pro-rata share in the irrigation water. If this
requires some redistribution of land amongst cultivators,__
because of locational disadvanﬁages in relation to the,water
courses faced. by.some, this must be brought about by mutual
arrangement q;th official intervéntign, before any land in the
village is provided irrigation water. Finally, a greater
ye_ig‘htage should be given to the smallest farmer households, say,
'tﬁose with less than 1 ha. of cultivated land! -they should be
provided irrigation, of the type specified, on their total
holding, and redistribution should take care of that as well.
It will_noﬁ be advisable ﬁo confine irrigation of a piece of
land to a single season and dqpign'the canal systeﬁ_according}y,
as it-would mean very low benefit cost ratio per acre of 1apd.
7415 The Committee, set up by the Government of Maharashtra,
to study the intrbduction;of:eighb monthly—supply of water on
irrigation projects in Maharashtra, has also recognised, in its
Interim Report, the need for equitable distribution of water
geographically and cultivator-wise. Its recommendations on

the matter (contained in paragraphs 70 to 74) are broadly

” \
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ialong similar lines, and deserve serious consideration. The
approach of the "Pani-Panchayat" in Pune district, by which the
limited waterlfrom wells and percolation tanks is sought to be
@istributed in terms of a given areé of irrigated land (growing
only low water using crops) per person in the household,

) ﬁrrespective of the total size of land holding, strongly under-
lines the need for equitable distribution of water1

7.16 Equitable distribution of ﬁatgr requires control over the
volume of water supplied to farmers. This needs adoption of the
Rotation Water Supply SyStem.that'ensures volumetric supply of
water to the field. One advantage of this system would be a
single water rate, per unit of ‘water supplied, irrespective of
the crop to Which it is applied. Once the volume of wafer to be
supplied to a farmer'é fiedls is estimated on the basis of
relevant-seasonal crops! requirements, there need be no effort

. made £0 ensure that the farmer adheres to that crop pattern, If
someone chooses to use thespecifiéd-quanti;y of water f??
growing sugarcane, no dbjectian need be takén, since administra->
tively it would be.difficult. Given the economics of use of
water for d;fferéht crops, a farmer is sure to iearn, sooner
 than later, about the leoss of income implicit in the use of the
limited water for a heavy water using crop like sugarcane grown
on & fraction of the 1rr1gable area.

7.17 - There appears no immediate prospects of sharp decllne in
area under sugarcane or cessation of any further iqcrease in

its area in the region, as a result of this policy. Wells

in thé command areas of canal irrigation projects will take
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care of that.

7.18 Greater economy in the use of irrigation water is sure to

be'thg growing necessity in these waﬁer scarce regigns of the

state. The question will be attacked from many angles, in the

Years to come. Greater economy in application gf water to the
fields by various cultural devices, will be one. The adoption
of the sprinkler and drip irrigation methods will be anoﬁher,
though their use in canal irrigation will require both power
and further capital investments énd, therefore, appear to have
only a distant possibility. These can be tried out on wells,
and already small experiments have been started by farmers. A
third line of approach will be the choice of 1ess water con-
suming crops, deﬁending on emerging market conditions. As
elsewhere in India, the average size of cultivated holding in
Mahgrashtra is steadily declining, and larger proportions of

bﬁitivators are becoming small and marginal farmers, Simul-

A

taneously, urbanisation is growing, making a growing demand for

diverse kinds of farm Products like fruits; vegetables,
flowers, milk and meat. Many of these are low water using
crops (grapes require about as much water as any seasonal
crops; so do 1ucerne/foddgr gropé, important for dairy and
sheep breeding for meat, etc.) with growing market prospects.
The small cultivators can earn a better living growing such
products on their lands, bj economically using irrigation
water, Of course, these afe not immediate prospects; but the
system of water management should evolve in appropriate direc-

tion keeping such prospects in view.



168

7.19 The policy of using water for crops giving the highest net
social return per unit of water, is crucial for adjustment to
changing prospects. 1In the present context, it is thrice
blessed: it generatés greater total social income from a given
. volume of irrigaﬁion water} it ensures a more equitablé dis~-
tribution of this greéﬁer social income ﬁhréugh mbre extensive
irrigatioh inyolviné 1arge?body.df-farmers; and finally, by |
providihg irrigation tc larger cultivated areas, growing sea-
sonal crops, it provides greater stability to agriculture of
the region, characterised today by high fluctuatiagé in yield
and periodic scarcities and famines. Such policy change is,
therefore, imperative for the water scarce regions of Maha-

‘rashtra, as well as similar other regions in peninsular India.
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' NOTES AND REFERENCES

It is interesting to note that this policy of ensuring the
supply of water to crops that help generate the highest
income per unit of water is relevant not only for the car}al
irrigation schemes, but also for lift irrigation schemes.
K.,P. Deo’ in his qnpublished Ph.D, dissertation entitled

"Economic Evaluation of the Lift Ii;rigation Schemes in

Maharashtra“_(submitted to the Univérsity of Poona.in July
1979, and deposited in the libraries of the University and

the Gokhale Institute of Politics and Eccnomics, Pune) has
worked out the net returns to an acre inch of water under
alterrnative cropping patterns for five cooperative lift
‘irrigation schemes operating on Pavana river in Pune district.
He shows that the use pattern in Whld’l sugarcane is one of

-‘the crops generates ‘the smallest net 1ncome, and benef:n.ts,

e

for the quantity of water permltted by the Government to be

pumped from the r:l.ver almost half as many acres and culti-
vators, as under alternative crop patterns excluding sugar--
cane examined by him in consul’cat:.on with local cult:.vators.
Unfor'bunat.ely, financing 1nst1tut10ns giving term loans for
such projects as well as the 1rr1gat10n Department gnng
permission for pumping a given quantlty of water during the
year, have not exam:Lned if the crop pattern proposed by the
cooperatives gives the highest net income per 1_1nit of water

and benefits the largest number of cultivators. It appears
necessary that this approach be followed in assessing proposals
for 1lift irrigation from rivers and streams in the region,

before loans are sanctioned for the purpose.



