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The potential for future development and diversification of the agriculture
of Sri Lanka lies in the Dry Zone. However, the climatics — particularly the
seasonality and variability of rainfall, make the Dry Zone highly dependent on
irrigation for this purpose (Cooray, 1948; Farmer, 1956). Hitherto, the major
emphasis has been on flow irrigated agriculture; but an integrated approach
to Dry Zone land-use has to take into account the large extents of land that
cannot be flow-irrigated. The traditional method of utilizing such land has been
hen (land-fallowing) agriculture; but hen cultivation is ecologically sound only
in situations where a reasonable equilibrium is maintained in man/land relation-
ships (Allan, 1965). This, of course, is impossible under conditions of a rapidly
increasing population. Hence, the importance of lift irrigation in the development
of Dry Zone agriculture, Lift-irrigation was introduced on an experimental basis
in a number of Dry Zone development schemes (e.g. Nagadipa, Vavunikulam,
Muthuviyankattu, Galoya etc,)!. However, in the majority of cases the experi-
ment has not achieved anticipated results. In this paper Dr. Marcus Karunanayake
of the Sri Jayawardanepura University and 8. L. Thilakasiri of the People’s Bank
Research Department, argue with reference to the Rajangana scheme that problems
of cultural adaptation limit the successful application of lift-irrigation to Dry
Zone peasant agriculture,2 The technical aspects of lift-irrigation are briefly
described in Part I. Part II attempts to identify the problem areas relating to the
cultural adaptative process. In Part III the authors suggest several corrective

steps that might facilitate the process of adaptation.

Lift-irrigation at Rajangana was
introduced in1968 as a jointGovern-
ment of Sri Lanka and World Bank
project. The World Bank was to
meet 60 percent of the estimated
cost of the project while the balance
was to be financed by the Govern-
ment of Sri Lanka.

The method of lift-irrigation is
based on,

(i) a Headworks system and
(i) a Distributive system

The headworks system consists of
the ‘pump-houses’ in which the
pump-sets are installed, and the
‘forebays’ into which irrigation water
is conducted for gravity distribution.
Pumping is carried out from both
the Left and Right bank main canals
of the Rajangana reservoir. The
Left and Right bank canals are
served by 41 and 34 pump-houses
respectively.  The forebays are
usually located at points of elevated
relief to facilitate gravity flow of the
‘lifted’ water. Thus the forebays are
located at elevations ranging from
60 to 110 feet. The pumping of
water above this leval necessitates
dependence on secondary pumping
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stations, i.e. water has to be pumped
into forebays with a large storage
capacity from which repumping
into smaller forebays sited at higher
elevations has to be undertaken.
Thisis expensive and might not be an
altogether satisfactory arrangement.
The cultivation of higher slopes is
also difficult for the reasons men-
tioned in Part II.

The distributive system consists
of the concrete lined major and
minor distributional channels which
facilitate the distribution of the
water from the forebays into the lift
irrigated fields. This is schematically
represented. in figure I. The concrete
channels enable the easy flow of
water (which indirectly restricts the
rate of evaporation) and prevents
water loss due to seepage. There
are indications that conveyance
losses along unlined irrigation chan-
nels are as high as 20 percent (Mad-
duma Bandara, 1976).

A total extent of 4000 acres is to
be provided with lift irrigation at
Rajangana. Of this total approxi-
mately 2200 and 1800 acres of land
come under the Left and Right Bank
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canals respectively. The entire lift-
irrigated area is divided into a num.
ber of ‘tracts’ for technical and admi-
nistrative convenience ; these in turn
are sub-divided into several ‘blocks’.
The Left Bank canal supports 6 lift-
irrigated tracts and on completion
of the lift-irrigation network the
Right Bank is designed to support
11 tracts of lift-irrigated land. In
view of the differential quality of
the land the tracts are not of uni-
form size. At the outset it was en-
visaged thateach settler would receive
a highland allotment of 2 acres of
which 1} acres wereset apart for lift-
irrigation and the balance for the
homestead. Howcver, in practice it
is evident that the actual extents
vary from 3/4 to 2 acres depending
on the physical quality and the time
of settling of the colonist (i.c., the
later arrivals received smaller allot-
ments because of the scarcity of
suitable quality land for lift-irriga-
tion). It has, of course, to be
noted that the highland allotments
are in addition to the 2-3 acres of
paddyland received by each colonist
for the purpose of flow-irrigated
agriculture. At the inception it was
estimated that a sum of Rs. 7000/-
per acre (at prevailing prices) waa
necessary to bring one acre of lift-
irrigated land into cultivation. The
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recurrent expenditure per acre
per annum was estimated at
Rs.  600,800/- but will now wun-
doubtedly spiral with the risc in fuel

Pprices.
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The crop system introduced under
lift-irrigation has been determined
with, due consideration of the agro-
nomic conditions arising from the
micro aspects of soils and relief?
It has in fact been evolved to benefit
by the careful and controlled use of
irrigation water. The practices re-
lating to the distribution and use of
water at the field level is discussed in
Part II, however, it is important to
note that the system of water issues
in operation is designed to prevent
the wastage arising from excesses in
water use, seepage and evaporation.
Further, the water issues take place
at specified times of the day and the
quantities are strictly determined. on
‘the basis of specified crop combi-
nations for Maha (rainy) and Yala
(dry) seasons. Indeed, the Maha
and Yala crop combinations -have
been determined with due regard. to
the availability of irrigation water.

II

At Rajangana cultural adaptation
is made difficult by a combination of
factors. The fact that the back-
ground ofthe settlers does not provide
the cultural conditioning necessary
for lift-irrigated agriculture is a basic
problem. It was found that of the ran-
donily selected sample of 40 settlers
interviewed none had previous expe-

rience relating to lift-irrigation. A.

very high proportion of the settlers
(20%) had previously been outside
the agricultural sector. -Also, 12.5
percent of the settlers had practised
hen cultivation which does not re-
quire irrigation. The majority had
previous experience of flow-irrigated
agriculture; but the technique of
flow-irrigation entails a wide depar-
ture from lift-irrigated agriculture.

In lift irrigated agriculture, water
has to be led into the fields with
meticulous care. For this purpose,
the fields are usually made into
ridges and water led into the furrows
in between, under strict regulation
(Figure 2). Itisab once obvious that
this practice requires a highly inten-
sive approach to the utilization of
irrigation water. In contrast, flow-
irrigated agriculture is based on a
system of flooding which is more de-
manding in regard to the water
supply. Indeed, in large-scale pea-
sant colonization schemes where
bureaucratic ‘control is ineffective,
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there is a highly permissive approach

to irrigation water use (Chambers,’

1976). An attempt is made by the
settlers to transfer the same per-
missive attitude into lift-irrigated
agriculture ; there is also the prac-
tice of flooding the fields in accord-
ance with the techniques of flow-
irrigated agriculbure which inter-
feres with the distribution. There-
fore, some seftlers tend to utilize

1. Traditional msthods of lift-irrigation have been practised particularly in the Northern
parts of Sri Lanka, The well and sweep and the ‘kavalai’ drawn by bullocks are

examples.

2. The study is based on a questionnaire survey of a randomly selected sample of 40
Left Bank settlers. Discussions were also held with the technical staff of the Depart-
ment of Irrigation. The study does not pretend to be an exhaustive one; there is
need for further research into the problems identified.

3. The more important crops included in the crop system are the following: chillies,
green-gram, red and B, onions, groundnuts, soyabeans and cowpea.

4. It must not be inferred that the failure to take immediate remedial measures is deli-
berate on the part of irrigation officials. Indeed, there is genuine concern and aware-

ness on the part of some of the officials. However, problems may arise due to tech--

nical difficulties such as the non-availability of spare parts and lack of effective com-
munication between officials and settlers, It shovld, however, be noted that alle-
gations of corruption against pump operators were made by some settlers.

5. Damage may also be caused by stray cattle treading on the concrete channels.
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‘water over and above the specified
levels while others have to face the
problem of a deficit supply.

Further, both lift and flow-irri-

gated agriculture ultimately depend -

on the same source for the supply
of irrigation water. In Yala (dry
season) water issues are stringent
and the demands between the two
systems highly competitive. In this
situation there is pressure exerted
by the majority of settlers in favour
of flow-irrigated paddy cultivation,
The paddy crop gives quick returns
and is viewed as a safe crop. Be-
sides, the price-guarantee is most
effective in respect of paddy. Hence,
in the dry season lift-irrigation is fre-
quently subject te inadequacies of
water supply because water issues
favour the paddy crop. The absence
of a reliable water supply dis-
courages the regular Yala cultivation
of lift-irrigated fields. Even if some
of the settlers were to practise lift-
irrigation their demands for . irri-
gation water, frequently pass un-
heeded by the bureaucracy because
the minority cannot exert the coer-
cive pressure necessary in such
situations.

The cultural adaptation to lift-
irrigation is also made difficult by the
not too infrequent failure of the
headworks and. the distributary sys-
tem. Thus the settlers have failed to
develop a sense of confidence in the
system. It has frequently been ob-
served. that when pumpsets break-
down, repairs are not effected at
once.d The failure of the distributary
system too causes problems. It is
often observed that the concrete
channels forming the distributary
.gystem are subject to frequent da-
mage. This is attributed to the fact
that some settlers attempt at mis-
appropriation of water by deliberate-
ly damaging the distributary system
at advantageous points.®> Tbis again
is a reflection of the permissiveness
and, the insufficient supervisory con-
trol over water-use at the field level.

. The failure to effect immediate re-

medial measures. adversely affects
the crop system. It is relevant to
note that the groundwater conditions
relating to the Dry Zone “slopes”
in particular leads to rapid wilting of
the plants when the water supply
fails (Panabokke, 1958).

In this respect the land located in
proximity to the main canals are at
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an advantage because the ground-
water levelinsuch situations tends to
rise above the average. The failure
of the supply sgystem has a de-
moralizing effect on the settlers.
The same experience was obtained
at Dambarawa where the lift-irriga-
tion system is subject to occasional
failure (Karunanayake, 1974).

The settlement layout also pre-
vents the adaptative process. At
first the settlement layout was well-
planned with a view to provide con-
venient access to settlers to both the
flow-and lift-irrigated lands (Figure3)
However, with the increased influx
of settlers, limitations of soils and
relief have necessitated a dispersed
settlement layout. The difficulties of
lift-irrigating those areas with an ele-
vation of over 110 feet has been re-
ferred to in Part I. The cultivation
of land over the limit specified above
also leads to problems of soil erosion
under Dry Zone conditions. In this
regard the development of » catenary
sequence of soils has been demons-
trated by Panabokke (1958). With
the result, flow-and lift-irrigated
allotments received by the more re-
cent settlers may be separated by
distances varying from 3/4 to 2 miles.
Because of the highly intensive cul-
tural practices necessary in lift-irri-
gated agriculture the dispersed land
holdings create operational diffi-
cullies. In a situational context
where the traditional institutional
arrangements such as afttam (reci-
procal exchange-labour) are non-
operative, the cultural adaptation to
lift-irrigation becomes problematic.®
Further, the fact that water issues
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take place at specific times, places
tighter demands on the labour sche-
dules.

The difficulty of adhering to the
specified crop system is a further fac-
tor retarding adagptation. It has’been
observed that the crop system re-
lates to the agronomic conditions
available within the Rajangana
Scheme. The success of a crop de-
pends both on the availability of
water and of capital inputs. Hence,
the supporting services should be
well-organized. to facilitate the adop-
tion of the recommended. cultural
practices. In the absence of effective
servicing, the settlers are unable to
adhere rigorously to the specified
crop system. It is found, for ex-
ample, that institutional marketing
facilities are not provided for all
specified crops; hence, the settlers
attempt at growing erops that could
easily be disposed of through tradi-
tional channels of marketing. As
such, there is indeed an attempt to
concentrate on a single crop (e.g.
chillies) or on a few crops only. This
tendency vitiates the total adoption
of the specified crop system.

The potential for hen cultivation is
another disincentive to lift-irrigated.
agriculture. Hen cultivation is based
on a system of land fallowing and
has evolved as a suitable medium of
utilizing land that cannot be flow-

irrigated. It usually involves a sys-
tem of mixed cropping based on a
combination of drought resistant
crops. Further, hen agriculture is
rain-fed and not subject to the con-
straints of irrigated agriculture.
Mixed. cropping minimizes the risks
inherent in rain-fed agriculture. In
hen cultivation labour is the only
input and. returns for labour expen-
ded are high. Therefore, among the
settlers hen agriculture receives a
high preference weightage over lift-
irrigated. agriculture. It has pre-
viously been observed that lift-irri-
gated agriculture is both labour-and
capital-intensive and. has a higher risk
potential for reasons desecribed.
above The fact that 27.5 percent of
the respondents in a sample studied
had previous experience of hcn culti-
vation is a further factor influencing
the choice of the settlers.”

The fact that a high proportion of
the settlers (16 out of a total of 40
in the sample) are from the neigh-
bouring villages of Giribawa, Nike-
wewa, Weerapokuna ete., is also a
contributary factor retarding their
receptivity to lift-irrigated  agri-
culture. Most of the settlers owned
small extents of paddy land or had
entered into share-cropping arrange-
ments in respect of paddy land in
their villages of origin. This again is
a factor which indicates a cultural
preference for paddy cultivation
vis-a-vis  lift-irrigated  agriculture.
The interest of the settler in his
village of ~origin has sociological
overtones as well. It is well-known
that in peasant colonization schemes
social cohesiveness has been slow to
develop (Amunugama, 1965). Hence,
social relationships cannot be inter-
nalized with ease. Therefore, there
is a tendency on the part of the
settlers to orient themselves socially
in the direction of their villages of
origin ‘to find. their social bearings
within the traditional status system’
(Karunanayake, 1974). Since the
time and labour of the settlers have
to be divided between several physi-
cally separated. and distinctive ope-
rations viz. flow-irrigated paddy

6. The attam institution is discussed in a forthcoming paper by the senior author en-
titled ‘Traditional exchange-labour in hill country Sri Lanka: a study of the attam

institution.

7. It is interesting to note that in Vavunikulam, another pioneering scheme in lift-irri-
gation, there was high cultural receptivity of the system. The absence of hen !apd
and the experience in traditional methods of lift-irrigation appear to be decisive

here.
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eultivation within and outside the
scheme, hen cultivation and lift-irri-
gated agriculture, this necessity ad-
varsely affocts the last mentioned
inngvative system of agriculture.

i1

In this section attention is focuss-
ed on the need for corrective mea-
sures to eliminate the problem areas
identified above.

At the outset the need for better
water management cannot be over-
emphasized. However, a prerequi-
gite to batter water management is a

regular and a regulated supply of .

water. There is the need to establish
greater co-ordination with the Cen-
. tral Workshop at Anuradhapura,
which undertakes the maintenance
and servicing of pumpsets; unless
urgent remedial action is at hand
when the pumpsets breakdown lift-
irrigation will be considered a risk by
the settlers. There is also the need
to station technical officers in res-
pect of each irrigated tract. It will
thus be possible to supervise effec-
tively and arrange for the mainte-
nance ‘of the distributary system.

Another important factor is to
educate scttlers in the correct me-
thods of irrigated agriculture. In
this both flow-and lift-irrigated agri-
culture should be given due con-
sideration because the two systems
are ultimatoly interdependent. In-
deod, there is the need to strengthen
suporvisory control over both sys-
tems. The strategy outlined by
Chambers is relevant in this context.
(Chambers, 1976). The levying of a
tax on irrigation water should be
given serious consideration. If irri-
gation water is viewed as an ‘input
with a prico’ then there is bound to
be greator resistance against per-
missiveness.

It will also be necessary to intro-
duce a group-approach to lift-irri-
gated agriculture. At present lift-
irrigated agriculture is viewed as an
individual enterprise; furthermore,
the use is as it were divorced from
tho ‘system’. However, a group-
approach to extension, water regu-
lation and management will result in
the fostering of social cohesiveness

and 2 sense of commitment to lift-
irrigated agriculture. It will also
help in fostering internalized social
relationships among the settlers.
Such an approach will have desirable
effects in regard to flow-irrigated
agriculture as well (Gooneratna, W.
et al 1977).

It is necessaxry that steps be
taken to encourage the settlers to
accept the specified crop system de-
vised on the basis of agronomic con-
ditions. The need to provide sup-
porting services is imperative in this
regard. The capital inputs should be
freely available and the institutional
credit system should function
smoothly. Two requirements are
particularly important. First there
is the need to provide satisfactory
institutionalized marketing arrange-
ments; the price-guarantee of crops
in itself will not achieve desired re-

- sults unless purchasing is efficiently

organized. Secondly, it is necessary
to introduce & crop insurance scheme
providing coverage to lift-irrigated
agriculture. This will provide the
necessary incentive for the settlers to
adopt capital-intensive methods in
regard to lift-irrigated agriculture.
It is worth noting that paddyis not
only a safe crop, yielding quick re-
turns, but also derives the full advan-
tages of the price-guarantee and the

crop insurance scheme. Hence, the

cultural preference for paddy re-
ceives further impetus and restricts
the scope for expansion of lift-irri-
gated agriculture.

It is also pertinent to mention
that in lift-irrigation in particular,
greater care should be exercised in
the selection of settlers. A rigorous
selection process utilizing objective
criteria should be devised on how to
select those with the agtitude for
lift-irrigation. At the same time the
concept of ‘master farmer’ could be
applied to upgrade the level of skills
of those already in possession of
lift-irrigated land.® Penalties should.
be imposed on farmers for wilful
neglect and mismanagement of lift-
irrigated land.

An effort is being made at Rajan-
gana to resolve some of the problem
areas identified above through the

8. This involves the training of selected farmers. It is expected that these farmers will
play the rolo of voluntary extension workers in spreading the use of improved cul-

tural practices among other farmers.

9. The ‘special operations scheme’ envisages the co-ordination of functions of the
various departments affecting peasant colonization.
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‘vation.

medium of the ‘special operations
schemes’® There is, however, &
need for intensifying such efforts.
It is necessary to encourage the par-
ticipatory role of the settlers with
reference to the objectives of the
‘scheme’. Thus a two-way flow of
communication could be mainteined
between the bureaucracy and the
settlers to provide a satisfactory
framework for the implementation
of the lift-irrigation programme.

Conclusion

In this paper were discussed
the cultural adaptative problems re-
lating to lift-irrigation at Rajangena.
An attempt was made to identify the
problem areas and suggest possible
methods of elimination. An inte-
grated approach to land-use plan-
ning of the Dry Zone necessitates a
strategy for the successful utilization
of the hitherto unirrigablo lands,
tracitionally dependent on /en culti-
Lift-irrigation provides a
strategy for the utilization of such
lands provided, however, & method
of resolving the cultural adaptative
problems are worked out perhaps on
the lines suggested in this final part.
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