Neglected Opportunities in Irrigation

K Villiam Easter

This article considers two different programmes which attempt to improve water use and manage-
ment in eastern India. One concerns the Hirukud project, which irrigates 282,000 acres in the Sambalpur
district of Orissa; the other is in the Raipur district, just west of Sambalpur in Madhya Pradesh. Both
projects attempt to improve waler use and anagement of existing irrigation, by installing field channels
ta give farmers better control over the water in each field.

The two projects represent the two ends cf the cost spectrum. The Raipur project is capital
intensive and costly relative to the Sambalpur project which covsists of a simple system of village field
channels installed at minimum cost, This article reports on the internal rates of return from these pro-
jects and highlights the importance of technically trained people and alternative project designs in making

projects viable.

OVER the centuries, sizeable invest-
ments have  been made in  India to
develop  the irrigation potential; and
these  investments have  coutinued
during more than the quarter century
of independence, By 1968-69, the net
jrrigated area was 71 million acres or
about 21 per cent of the net area sown.
The 1968-69 level of irrigation is 17
per cent above the 1960-61 level and
88 per cent greater than in 1950-51.
However, there is wide variation in the
type aud quality of prrigation.  Over
a third of the irrigation  comes from
government canals, 17 per cent is from
small 1eservoirs (tanks), 8 per cent from
tube-wells, and  the remainder from
other wells and private canals,

With  the advent of  high-yielding
varieties (JIYVs) of wheat and with the
increased use of fertiliser, the returns
to irrigation mereased sharply, leading
in turn to rapid cxpansion of private
tube-well  irrigation, particularly  in
narth-western India.  The more recent
spread  of HYVs of rice and the cor-
tinned population pressure, have pushed
up the retiins to inigation in many of
the high raintall areas of castern India,
Here, the drrigation is used to supple-
meat  rainfall daring  the wet seasou
(Mharil) and to allow production of one
or two dry season (ral’) crops.t

It costern India, canal irrigation  is
dominaat, with water flonding from fiehd
to ficdd where furmers have little con-
trol aver the flow of water, Once the

water is in the main channel, the out-

lets are  uwsually  never  closed; con-
sequently, the water flows continuously
through the fields and the water distribu-
tion is quite uneven, In fact, water
may not always reach those at the end
of the service area or at the end of
the canal.

Althongh the future opportunities for
building additional reservoirs and for
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extending canals are limited, one imn-
portant muode of  extending irrigation
remaing largely untapped.  This is the
improvement of existing {rrigation pro-
jects.  In 1972, the [irigation Com-
mission of India reported a large poten-
tiall  for utilising cwrrent irvigation
potential more fully through installation
of field channels [1, p 899]. Don
Williums has reported similar findings
in his work in Indiaf2].

In this present article two diffeient
programmes are considered which at-
tenpt to improve water use and manage-
ment in castern India.  One concerns
the Hirukud  project, which irrigates
282,000 acres in the  Samualpnr dis-
trict of Orissa; the other is in Raipur
district just  west of  Sambalpur in
Madhya Pradesh. Both projects altempt
to improve water use and management
af existing ir'gation, by installing field
channels to give farmers Letter control
over the water in each field.

The  two  projects represeat the
two ends of the cost spectrum.  The
Raipur project is capital intensive and
costly relative to the Sambudpur pro-
ject which consists of a simple system
of village field channels  installed at
minimum cost,  This wricle reports on
the internal rates of retwin from these
projects, and highlights the importance
of technically trained people aud aiter-
nalive project designs in making pro-
jects viable,

Puoject DrsieN

In the case of Sambualpur, the Tuten-
sive  Agricultural District Programme
(IADP) staff introduced o pregramme
for instoling field channel: and Jdemen-
strating theiv use in two villages. 'The
basic idea was to provide a small un-
lined chianmel  from the canal ountlet
along the feld levees to each furmer’s

plat, thus givirg each farmer control
over the flow ol water onto his fields.
Placing the channels along the levees
minimises the quantity of land taken
out of production.  Inilially, a mujor
extension effoit was needed to get the
approval of the cntive village, because
just a fe.s Farmiers nearer the canal out-
lets could  prevent the installation of
the field channels by refusing to allow

their  passaze along or through their
fields.  When several villuges were thus
improved,  ather villages hecane inte-

rested; now village approval is not ditli-
cult to obtain,

Once a village agreces to the pro-
gramme, TADP piovides the technica!
assistance  necded  to design the come
plete village system; it also provides the
materials — (rock, conerete aud pipe)
needidd to instal the  fie]ld  channels.
Drop structures ave regnuited to prevent
crosion in places where there ae sigui-
ficant changes in el=vation. while pip=s
are needed under road crossings. The
ALY stall alvoy demenstrates the use
of 1YV, f(-nli‘!'i\’urs. and  pesticides;
further, maintaining the
newly fivigation
systems, the
labour for dirging and muintamin: the
chamnels. At the time of this study
in 1971, fonr village systems dand Deen
completed, nine more were in proTiess,
ub others were waiting

it assisls in
comstructed  village

The villiers contribute

and o nunber
for assistance.

The Raipur project, a co-operative
project betwern the Ford Fousdation,
IALE, and the State Agricaltaeal Cols
lege, is ch smaller than the averige
Sambalpur project and involves only 26.6
small reservoir (tank) irrigat.

It incladed linfnz a 2000-

chanpel  with bLricks and
well as 10 fest of each of
Unlived field chan-
from the 10

actes ina
cd village.
foet main
cement as
10 lateral channels,
uels  were  constructed

114, April 6, 1974,

©v


http:co-cp,.ra
http:1t1lill.li

lateials to each of the fanmers’ fields
. within the 26.8-acre project area. Two
surface drains, each 2,500-foot long,
were constructed to drain the excess
water to the main drain, which runs
along the eastern boundary.

The Raipur project is far more ex-
pensive than the ones in Sambalpur;
Lut it is a ware complete systero which
includes drainage.  The Sambalpur pro-
jects de not include the lining of any
channe!s, while this  one of the major
costs uf the Tai .« project.  The
Sambalpnr proots 1epresent the lower
bounds for the cost  of improving a
village irrigation system while the Rai-
pur project approaches  the effective
upper bounds of cost; indeed, had the
field channels been lined or land levell-

~ing been required, the costs would have
been even higher.

Natunar, RESOURCES

The Raipur and Sambulpur projects
are in the rainfall zone, which gener-
ally perruits the production of a wet-
season rice crop. The irrigation water
supplements the rainfall and assures the
production of a wet-season rice crop,
while during the dry season crops can-
aot be grown without irrigation. When
the rainfall is short, adequate water
may not be available for the dry season,
particularly in Raipur,

For over 10 years, the Sambalpur
farins Lave irrigated two crops of rice
each year, Currently, the dry season
crop is the more prodactive:  insect
damiage has cut down on the use aof
IYVs and has reduced production in
the wet season.  In contrast, Raipur
village is assured of only one rice crop,
with a second crop being possible in a
limited area every two or three years
A soall reservoir provides water for the
Raipur project village, along with seve-
el others; depending on the quantity
of water in slorage after the first crup,
water may  also be available  for a
second crop. However, the eriteria used
by the Irrigation Department, to deter
wine which villsges get the remaining
water, are not clear.

The climate is not siguificantly dil-
ferent in the two arcas. Both experience
bot, dry, weather {from April to June,
fuawed by the mousoon, which brings
heavy rains during june to September
and sometimes in October. At least
90 per cent of the wuinfulls during
the monsoon, and it is critical for the
wet season crop as well as for filling
the 1eservoirs,

Sabalpur has four  types of soils
which are determined hy the land slope.
The upland soil is generally diflicult to

irrigate and is restricted to crops re-

quiring less water than rice. The two
middle-level soils are suited to grow-
ing most crops and produce a good
rice crop when irrigated.  The bottom
land has the best rice-growing soil, but
with the scepage caused by irrigation it
is now restricted almost exclusively to
rice production, Within the Raipur
project there is only one type of svil
and it is suited to growing rice or
other crops, sich as pulses, millets, or
vegetables, In all cases, water is the
limiting resource — not soils.

During the survey in the crop year
1970-71, the rainfall was adequate for
a good crop of rice in both areas. In
addition, enough water was available
to irrigate a dry-season rice crop. How-
ever, in Raipur, a second crop was
not grown in order that the water man-
agement project could be started. Ounly
one of the six villages surveyed in
Sambalpur experienced a water shortage
dwring the dry scason and all villages
produced a second rice crop.

InteacT OF FieLp CHANNELS

To measure the economic impact of
the improved irrigation systems in
Sambalpur and Raipur, three surveys
were conducted. In Raipur, a complete
village survey covered all landowners
(with the exception of six absentee Jand-
owners) and accounted for 95 per cent
of the imrigated land in the village. This
swvey provides a base against which
comparisons can he made once the new
irrigation system is in operation in
the village. In Sumbalpur, three types
of villages were surveyed twice (once
alter each crop season)  in order to
examine the current impact of the iri-
gation project and to provide a basis
for future study. The three types sar-
veyed were: (1) two villages with field
channels and a demonstration (improved
villages), ©2) two villages with the chau-
wels being fustalled (improving villages),
and (3) two villages which needed to
instal channels (control villages). The
improvedd  villages can  be  conpared
with the control and improcing villages,
to measure the differences in income
and input-use 1osulting from the fickd
channels.  Then, in several years, the
improving villages can be resuveyed
to measure their improvement  over
vime due to the feld channels.

In the Sambalpur study, a random
sample of 193 facms was taken from
the six villages so that approximately 20
per cent of the owner cultivators were
included from each set of two villages.
Fach farmer included was interviewed
twice, so that the information concern-

ing each crop was still fresh in his
mind. The sample was also drawn so

that it was representative of small,
mediam, and large farms? The Raipur
study involved the survey of owner-

cultivators — 70 in all. Since, in both
cases, owner-cultivators accounted for
almost all the land cultivated, the
results are representative of the villages.
However, the sample in Sambalpur was
drawn in such a way as to be repre-

sentative of each set of two villages.

CosT OF IMPROVIMMENT

In India, where raost of the farm land
is privately owned, the improvement
from irrigation must Le financially at-
tractive to the farmers if it is to be
widely adopted. 1f the cost is oo high
relative to the returns, the preject will
not spread, The expansion of tube-well
irrigation  in northern India is an
example of what can happen if profits
are high from private irrigation jnvest-
ment [6]. Of course, there are addi-
tional problems, associated with improv-
ing flood irrigation, which do not plague
tube-well  imrigation. Foremost amoug
these is the need to organise farmers
and provide them with technical assis-
tance. In the case of tuhe.awells, one
individual can muake the decision to
instal the irrigation facility; but im-
proving a flcod irrigation systemn requires
a group decision within one village or
among several villages, as well as the
support of the Irmigation  Department
and the agricultural  oflicials.  In
Sambalpur, both the lrrigation Depart-
ment and the JIADP were involved in
providing field chanuels,  The Raipnr
project had the support of JTADE but
was not fully supported by the Irriga-
tion Department, In all cases, the
villages fully supported the projects.

The cost difference between the two
projects is striking, with the Raipur
project costing 26 times as much per
aere as the projects in Sandalpur, The
total cost of the Raipur project was
Hs 24,000 — only Hs 1,000 less thun
an average Swmnbalpur project which
covered about 730 acres.  The pilot
natare: of the Raipur project, and the
fact that it is a  complete ifrrigation
svstem with drainage, cyplain same of
the differences. For the  Sambalpur
projects, costs were held to a minimum
in the hLope that drainage and the lin-
ing of sor.e channels could be done at
a later date, ance the benefits from
the feld chunnels had been experienced
Ly the farmers.?

The Sambalpur IADP  divides im-
provement of irrigation into three stages:
(1) appinach and survey of interested
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villages, (%) installing field chunnels
and (3) repair and maintenance of the
field channels, Once the villags has
been selected, the IADP water manage-
ment staff starts to plan the fieid chan-
nel system from each canal outlet. The
size of the village determines the num-
ber of outlets to be installed, as each
outlet is capable of supplying water to
jrigzate 25 acres or more, The IADY
stuff works with the farmers in deciding
the location of the feld channels and
helps iustall the necessury structures.
The cultivators are required to dig the
channels, which are genewlly one foot
deep, one and one-third feet wide at
the base, and two feet wide at the top.
Every year, the field channels need re-
pair while the land is being prepared
for plauting — at an estimated average
cost of about Rs 6 per acre. On
nrany of the smaller fanns, the labour
for channel repair  and naintenance
appears to have a low opportunity cost.
Thus the ahove estimate based on aver-
age wage rates may be high,

The original cost estimate for instal-
ling the improved irrigation in Raipur
was Rs 27,000, while the actual ex-
penditure for constructing the main
channel, the 10 lateral  channels, and
the two swfuce dwains was Rs 22,600
[3).  Although this was patly a train-
ing project, Rs 2,000 should he added
for technjeal assistance and for instal-
ling the field channels.  The wmainten-
ance cost should be  about Rs 5 per
acre, which is slightly lower than the
cost in Sambulpur  because the lateral
channels ave partly lined iu Baipur and
should require less maintenance.

Another striking  differcnce bebween
the two projects, besides the cost per
acre, s the capital labour ratios (see
Table 1).  The Samalpur wpproach s
less demanding  of non-labour inputs,
paticularly capitad,  Skightly less than
30 per ceat of the Swmbalpue project
eosts wre construction materials as com-
pared to over 62 per cent for construe-
tion naterinols in Kuwipin,

Tante 1: Cost or Inpnoving
Iericanion
Sambhalpur  Haipur

Rupees/acre

Construction
niateiials 10 504
Tabow G 225

Tecliniceal

assistance 18 75
Ouheer — 33
Totul 34 902

BENEFITS FROM IMPROVEMENT

Currently, the only measure of bene-
fits from field chunnels is a comparison
between the Sambalpur villages, since
the construction of the Raipur project
was just started at the time of the sur-
vey, Both the control villages and the
improcing  villages provide a Dbase
against which the  improved villages

can be compared. Yields, input use,
proportion  of high-yielding  varieties,

cropping intensity, area irrigated, and
net returns, all give an indication of the
impact of the fiell chanpels on the vil-
laze crop economy,

Installation of field  channels could
increase the area irrigated and the crop-
ping intensity within  the village by
fproving the efficiency of wuter use
through  reduced over-irrigation  and
reduced wastage of water near the out-
let.  Better control over the quantity of
water applied would allow changes in
the cropping patterns and improve the
timeliness of irrigation as well as other
farming  operations.  Better  control
could, moreover, increase the use of
nitvogen  fertiliser by  reducing  the
amount lost in the flonding, Under the
field-to-field irrigation system, all but
the uplands must be planted under rice
or face the problem of flooding. The
more eflicieut application of water, by
improving production possibilities, could
increase the returng from using JIYVs
fertiliser, and other inputs. DBoth the
adoption of relatively more labour-in-
tensive  crops  and  higher  cropping
intensity  would increase the opportn-
nities for  employment in agrcultural
occupations.  In addition, the construc-
tion and maintenance of the  field
chamnels would increase lubour require-
ments.

A note of caution should he observed
in this vomparative analysis, There ave
always subtle differences anaong villages,
which canot  he contaolled, These
difterences, such o5 Detter leadershin,
can cquip one village  far better for
cconomie improvem-nt than the other,
Thus, some of the chuges observed in
the improved villuues may be due to
uncontrolled  variables which are oot
duplicated in other villages and cannot
be attributed  to the field  chunnels,
Iowever, adoption  rates before and
after the installation of field channels
indicate that  the villuges  had very
similar potentials,

Based ¢ ** -+ limited amount of his-
togical data e MNected for the improced

villages, the  cropping  intensity and
irrigated arca  did increase  after the
firld channels were installed. The pro-

portion of the village cropland irrigated
increased from 84 per cent to 97 per
cent, while cropping intensity rose from
187 per cent to 196 per cent. The
irricated area in the control and improc-
ing villages was only 84 per cent and
75 per cent, respectively, while cropp-
ing intensitics were 185 and 157 per
cent,

The proportion of rice grown is not
significantly different among the villages,
except for the iniproving villages during
the dry season (sce Tabl: 2).  But the
acreage of high-vielding  varieties s
sienificantly  greater in the  improved
villages diring the dry season, 72 per
cent as compared to 34 aud -4l per
cent.  This is very important, because
the average yields of HYVs wie 5.2 and
55 quintals per acre  more thun the
local varictiest (see Table 3),

Even within scasons, and by vurie-
tivs, the improved villages hava higher
rice yields, During the wet season the
yield diffcience ranges betwveen 8 and
5 quintals an acre, while in the dry
season the difference is between 2.9 and
3.5 quintals per acre for local varieties,
and 2.6 and 3.2 quintals per acre for
high-yielding varietics.$

As would be expected, the use of
purchased inputs is also higher for the
improved villages.  The difference i
fertiliser applizd per acre is between 5
and 11 kg per acre during the wet sea-
son, and this increases to between 12
and 17 kg per acre in the dry season
for local wvaricties and to 14 to 18 kg
per acre for the higher-yviclding vavie-
tivs (see Table ). In terms of percent-
age increases in fertiliser use on loval
varietics, the largest inciease —— of 33
to 55 per et o= cae during the
dry season, followed by the wet season
— 17 to 46 per cent. Althongh the
absalite increase is the greatest on the
hivhevielding  varieties, the  percentage
increase is only 21 to 25 per cent,

The other nugor annually purchased
input -— tiz, plant protection nuterids
— walihited similay differenres in wee,
The biz differerice ocenrs on the hizh-
vielding  vaicties  during  the  diy
seasun, where  the improced  villages
waedd sHghtly ever twice as much (see
Table ). There is no diference for
local wvinicties in the dry season; hut
during the wet season the immozed
vitlages again use about twice as much,

In addition, the fmprored villages
cmployed 80 per cent more credit thu
the other villages, with 70 per cent of
this difterence being accounted for by
two large farmers  who borrowed a
tatal of Rs 41,000 to purchase trac-

tors.  Much of the remaining credit
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TasLE 2:

Distrusution ¢ Crops By Seasown, 1970-71¢

Local Rice High-Yielding  Other Crops*®
Varieties Rice Variciies
(Percentages)
Wet Season
Improved villages 92 5 3
Control villages 94 1 4
Improving villuges 90 6 4
Dry Season .
Improved villages 27 72 1
Control villages 44 54 2
Impioving villages 48 41 10

Notes @
s+ Other crops inclisded wheat,

Tante 3:

* Percentages may not add to 100 per ceut due to rounding.

pulses, oilseeds and vegetable crops.

lice YIELDSs By S1msoN avp Ruce Vawmery, 1970-71

Improved  Control Improving
Villages Villages Villages
(quintals per acre)
Wet season local varjeties 10.0 7.1 5.1
Dry season local varieties 13.7 10.2 10.8
Dry season HYVs 15.7 16.3
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went for fertiliser and  lubour with
smaller amounts goivg for plant pro-
tection materials  and  seed. Almost
two-thivds of all the credit went for
fertitiser while non-agricultural uses ac-
counted for only 3 per cent of the
total ¢

Inreanar, Batr or RETURNS

If these difterences in high-yielding

varicties, yields, and input use, are
translated  iuto costs and returns, the

fmproved  villages  have  significantly
meater net retions for both  seasuns,

The net retums for the year were Rs
{00-350  higher  iu the  improrved
villaves than in the  improving and
coniral willages.” With the costs  a»
low as they are iy the Swmubalpur pro-
jeet, it s not critical whether the net
RIS acve are Rs 1000 or D
A00, Tn cither case, the internal rates
of aeturn e veiy hish and  exceed
the rates on most other agricultural
investments, Only 10 to 15 per cent
of the dilference in pel seturns dieinge
vear s peeded o cover project

e

Oty
COsts,

In contrast, even il the same types
of henclits oceur in Baipur, the amsunt
of the net returms streaan is very eriti-
cal. Assuming o 10-year project lile,
the net benefits per acre must exceed
Rs 150 per year for the internal rate
of return to reach 10 per cent, while
the intemal rate of retwin will bhe 17

per cent if the annual net henefits are
Re 200 per acre. Althongh the Swne-

balpur experience mivht be transferred
to Kaipur for the wet seasan,  the
same s not tue for the dry seasom.

Iiven with the improved irrigation sys-
tem, water would be available for dry
season irrigation only every second or
third year, Thus, annual net returns of
Rs 200-230 per acre are probably
the upper limits for the Raipur pro-
ject. For acres with only a wet-season
crop, the annual retums, based on the
Sambulpur analysis, would be in the
range of Rs 140-130 per acre.

This suggests “the need for a less
apital-intensive project than the Raipur
project. If costs were cut by half, hy
increasing the area  servad by the
wain channel, and if benefits were Rs
150 pev acre, the iuternal rate of re-
tien would be almost 50 per cent.

Prospvec1s ron ].\H'I;()‘\'E.\IENIS

The two studies  in eastern India
puint out very lorcelully the possibi-
litirs for high retins from iniproving
nuny of the evisting  flond irrigation
syatemns in Indic, Several prél)lrms are
also apparent. One is the technicn as-
sistance restraint, whicls  limity  the
Sumbalpnr progeamme to only aine
villages a vear. At this rate, it will be
at least 40 yewrs before all the drrigated
villuges i Sambalpur District can be

reached by the programme. Famers
thewselves  camot do  the necessary
engineering and  siuveying  work to

design even the simple Sambalpur irri-
gation system, Curiently, io Tndia, there
are unemploved eagiceers, pat most of
them neither have the desire nor are
trained  to do this ) of jrigation
work, In addition, except in a few vases
such as the ones wertioned above, pro-
grammes are not available on the sheif

to employ engincers to design improv-

ed irrigation systems. Thus, India
could benefit greatly from:  frst, in-

creasing the number of technicians who
can design rnd maintain village irriga-
tion systems; and secoud, crenling the
positions and employin, .ne technicians
in irrigating rural areas.

A further preblem is the need for
some new iostitutional arrangements,
witha villages, {or maintenance of the
ne.. irrigation systems. This will be
particularly critical in India, where low
levels of farm income do not leave
inuch for maintenance of irrigation sys-
tems. An improved means of allocating
water amcag ths villages is also need-
ed. Many of the vilages in Sambal-
pur, nedr the head of the main canal,
waste water even as those near the end
are able to irrigate only half their land
during the dry season. Water charges
arc based on a farmers acreage, so
excess water docs not cost the farmer
any extra.  Pricing of water on the
volnme used, and a better policing of
actual water-use, wonld greatly improve
the efficiency of on-farm water-use. In
fact, it might encourage villages to de-
vise better ways of distrihuting water
both within and among the villages,

Lue to the cost and  difficulty of
measuring the volume of water deli-
vered to cach  farmer,  the village
could be used as the puint of measure-
ment, The goveinment would set the
charge per volume of water used, but
the individual fammer would still pay
a rate based on the acres jivigated. The
rate would vary, however, depending
on the amount of irrigated acres in
the village and the volime delivered
to the villuge, Thus thy more efficient-
Iy the village Farmers use water, the
smaller would he the charge per acre.
This, or some variant, should at Jeast
be tried to see if ceonmic incentives
working through ™ the village could ini-
prove water use, .
Althongh nothing  conclusive ecan Le
said abant the optinum type of village
irrigation,  several  important  conclu-
sions may be druwn from the projects
reviewerd,

First, the  Sambalpur  progeanme
should now include deainaze as a key
element in the irrigaticn system., The
favmers clearly understand the henefits
from the field channel, and it is time
to provide a more complete irrigation
system.

Second, the farmers should pay the
full cost of installing the Reld chan-
nels, since their increased returns cover
costs in the first year.

Finally, the Raipur project points out
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TapLe 4: Fenticiser USE By SEASON AND Rice VamweTy, 1970-71
T Iinproved Contzol Iimproving
Villages Villages Villages
(kg per acre)
Wet season local varieties 35 30 24
Dry seasou local varieties 38 36 KA
Dry season HYVs 82 64 68 1

Tavtk 5: Prant ProTECIION EXPENDITURES BY SEasoN AND Rice VARELY,

1970-71
2
Improved Control Improving
Villages Villages Villages
: (rupees per acre!
Wet season local varieties 6 4 2
Dry season local varieties 2 2 2
Dry scason HYVs 15 7 7
the danger of building a project which Irrigation and Power, New Delhi, 3
is too cupital-iniensive and too costly. I“_‘:“".‘: p 399. “ )
One must always keep in mind that, 2] \\u}.mms, ]p"“““l A, “Water Use
for these projects to spread, th te and Deve onment in India in ghe.

5 projec pread, the cos 1970s", The Ford Foundation
must be low enough to afford high net Staff Document, Volume V, Au-
weturns to the farmers, and if the con- gust 1, 1970.
struction and maintenance are Jabour 3] \Voﬁ: Pla’,'r 'fpr AS')Qth:E Re-

. . y . 3 search-cum-Training roject  on

intensive, the' furners' actual rupee ex Water Us: and Management, Rai- 4

penditures will be low. The expansion pur”, The Ford Foundation, New

and interest in the Sambalpur pro- Delhi,  Mimeoyraph,  November 5

gramne is a clear indication of what 1069,

is possible . [4] Faster, X Williem, “The Econo-

o . mic Structure of Murethi Village”,
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Notes

The wet scason is the monsoon or
kharif season which starts in Juue
and ends in December.  The dry
season is the winter or rahi seasen
which runs from January to May.

The farm size was based on land
holdings which included lund rent-
ed in bat excluded land rented out.
The different size categories are as
follows:

Small farms

3.5 acres and under

Mediwm {arms

3.6 acres to 7.5 acres

Large farms

above 75 acres

The Beld channels have alao
improved  the  surface drainage
during the wet stason.  However,

a complete drainage systen includ-
ing some nain  drainage outlets
could add between rupees 10 and
100 per acre to the project costs.

One quintal equals 100 kilograms
or 4.9 bushels of rough rice.

Not enouglt  high-yielding varfe-
ties were grown during the wet
season to 1 ovide a valid compari-
son,

This is quite  different from the
Jaipur village, where 20 per cent
of the total credit went for non-
agricultural uses and 27 per cent
for fertiliser.

The net returns
anything  for  the additional ac-
reage irmgated in  the improced
villages. Thevefore, the net return
may  understate the total village
returns,

do not include





