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TRRIGATTION MANAGEMENT AND CROP DIVERSIFICATION (SRI LANKA)

PROGRESS REPCRT ON THE TECHNICAL ASSISTANCE STUDY (TA 846 SRI} OCTOBER 1988

I. INTRODUCTION

Context of the Study

This study of Irrigation Management and Crop Diversification is being
carried out under a Technical Assistance Agreement (T.A. No. 846 — SRI) daled
27 November 1987, between the Government of the Democratic Socialist Republic
of Sri Lanka {GSL), the International ILrrigalion Management Institute (11IMI},
and the Asian Development Bank (ADB). The study is being implemented by
IIMI in the Kirindi Oya and Uda Walawe projects in the southern part of Sri
lanka in elose collaboration with the agencies in charge of developmentt, snd
manngoement. of Lhese projects. 10 addresses, through field-level rescarch,
priority issues of importance and relevance to the two projects in the
processes of irrigation system management, with particular attention given Lo
the requirements of crop diversiflication.

Commencement of the Study i

The study commenced on 1 February 19588 and is of 26 months duratjon.
The field research in Kirindi Oya project started in early March. The first
water issue in the research area was made in late January and the season
continued upto June. The study could cover part of the season. The field
research in Walawe project commenced in April and continued throughout, the
yala season which ended in September. The maha seagson of 1988-89 started in
both projects in October 1988 and will continue up to March 13989.

Progress Report

An Tnception Report was submitted in mid-March 1988 at the end of stage
1 of the study. It contained the findings of the lilerature roview,
research proposals, and programs detniling data collection, field
observations, analysis and expected results, and other details of
implementation for stage 2 of the study covering four seasons of field
research. The identification of two sub-systems for research, one each in
Kirindi Oya and Walawe projects, was also part of the research planning
described in the report. ‘

When the Inception Report was discussed at the first meeting of the
Study Advisory Committee (SAC) in Colombo on April 7, it was suggested that
it would be useful to have a progress report on the study at the end of the
first season of field research instead of waiting for the Interim Report due,
as per the reporting requirements, in April 1989 at the end of Lwo secasons of
research.



. This progress report was prepared in October 1988 and describes the R
/. progress in the implementation of the research, and preliminary findings and. -

- @nalysis., It should be read in conjunction with the Inception Report.and the -
. research proposals described in it. The report is organized to describe the

“. ~research of the first season in Kirindi Oya project in Chapters IT to VI and -

¢ in:Walawe in Chapters VIT to X. Tn Lhe Wnlawe project, the firat season data- -

collection program has just ended in Seplember and there was not adequate . o

/- time to analyze the data and report on the findings of research on some

. dimensions; they will be presented in the Interim Report. . = = - Ch

.- The Appendix to Chapter 1 provides extracts frqﬁ_the inception fepopéfon;ﬁ:
. selection of sub-gsystems and Figures 1.1 to 1.8 for easy reference regarding . -
- field research locations. ' i SRR

j: Later we vacated it as it was needed by the staff offthe?rESe&fCh“Statﬁqn;f= ~;f
~;:-We'were then allowed use of another quarters by the Project Manager =~ . . .
© {Settlenent). Sojeet

. Implementation of the Study
.. Field Offices
f : : A house was located in Tissamaharama in February'1988 to serve aé:an
© field office and provide partial residential accommodation. to some of the ..
: ;- research staff working in Kirindi Oya. We were also allowed by the Deputy. = -
3 -+ Director (Research), Angunakolapelessa, to use for some ' time one of the S
‘. o.quarters in the Agricultural Resenrch Station, Wirawila as a-fie)d of fiee, 00
& A
|
2

.. We hired a house from ! May 1988 in Embilipitiya also to serve as'a ;"
~~field office and provide residential accommodation to research staff, = -

+ Resident Project Manager (Walawe) also provided us quarters nearer to the
. field site to serve as a field office. e

. Staffing
" International Staff:
ﬁ.f’.L The following senior staff of IIMI continue to work qn;the study;”}ff u
' Dr P.S. Rao, Engineer/Team Leader o
Dr S.M. Miranda, Engineer
Dr C.R. Panabokke, Agronomist

.o Pr Dy Merrey, Socinl Scientist
.7 Dr M. Kikuchi, Agricultural Economist.

tional Staff:

T Research Associate: Mr W.A.A.N. Fernando (Irrigation Engineer) is in
- charge of field operations and coordination and supervision of research
-activities in both Kirindi Oya and Walawe projects. He. is based in

" Tissamaharama, ' '

-



Research Assistants:

Mr B,R. Ariynratne (Agricultural Fongineer} and Me PG, Somarabtne
{Sociologist) work in the Kirindi Oya project. In the Walawe project
Mr K. Jinapala (Sociologist) has been working and continues to be there;
Mr Neil Fernando (Agricultural Engineer) worked from April through Augost.
After he left Mr R.A.D. Kemachandra (Agricul tural Engineer) has taken his
place since August. Mr L.R. Perera (Sociclogist) has also bheen assigned to
work in Walawe since August. Mr A.P. Keerthipala {(Agricultural Economist)
has been working in both Kirindi Oya and Walawe projects.

Counterparts for the Study:

Miss D.M.L.C. Diyngama, Irrigation Fngineer, was nominated by Mahowel i
Economic Agency as counterpart enginecr from Walawe projecl for the sludy,
Mr B.K. Jayasundera, Senior Irrigation Engineer, was nominated by the
Irrigation Department as counterpart for the study in Kirindi Oya project.,

Committees

The Study Advisory Committee (SAC) mel in Colombo on 7 April; the Study
Coordination Committee (SCC) for Walawe project met. in Fmbilipitiya on 10
May 1988 and the SCC for Kirindi Oya project met on 11 May in Tissamaharama,
The Inception Report was discussed in all the meetings and useful suggestions
regarding research were made by the mombers of the committees., Tsauea of
coordination of research activities and collaboration with the various
agencies were also discussed.

We have received cxcellent cooperation in our rescarch from nll the
agencies, officers, field level stalfl, and rmers in bhoth Kirinddl Oy oaned
Walawe projects. !

The next meeting of the SAC is scheduled Tor 8 December in Colombo.  The
SCCs will meet in January.

Collaboration with Department of Agriculture

In regard to the research component. on ‘On-farm Trrigation Management
for Upland Crops,’ we had meetings with the staff of the Department of
Agriculture (i) on 24 May 1988 at Wirawila, (ii) on b July 1988 at Wirawila,
and (iii) on 3 August 1988 at Hambantola. Developoen!, of the Agricultural
Regeurch Station {ARS) at Wirawila and on-slalion and adaptive research
programs were discussed. The collaborative efforts have been successfal in
expediting the worlk on land levelling and lield canal construction at Lhe
field resenrch station at Wirawila. More details are given in Chaptor V.,



The workplan and schedule given in the Inceptlon REpa
pt for the addition of a SAC meeting in December 1983

'“ y of the data on socio-economic, 1nst1tutional
research. It may be somewhat biased in the current slfﬂ“
ment obtaining there. ' -

'zts are Welcome

Wb would welcome comments and criticism of the contents of th g r

ﬂould help further the cause of research.




Appendix

(Extract from inception report)

Selection of Subsystems

The study envisages the selection of one sample subsystem in each of the
two projects, Kirindi Cya and Walawe, for intensive data collection and
analysis (the intensive sample}, supplemented by extensive and intermiltent
monitoring at the next higher level subsystem (extensive sample). Each
sample sybsystem should comprise the total command area of one distributary
canal and its field canals and should alsc include both upland {well drained)
and lowland (poorly drained) soils. The subsystem for Kirindi Oya should be
selected in the newly developed Phase 1 area. The subsystem for Walawe
should be relevant to addressing rehabilitation research issues. Based on
these considerations the following subsystems have been selected for the

study.

Kirindi Oya Project. The intensive subsystem congists of the
Distributary Canal 2 (DC 2) of Branch Canal 2 {BC 2) on the Right. Banlk Main
Canal (RBMC). It serves a command area of about 91 ha in Tract 5. Each
farmer has an allotment of 1 ha. There are thus 9] farmers. BC 2, from
which DC 2 takes off, has a command area of 528 ha. The schematic layouts of
BC 2 and DC 2 are shown in Fig. 1.4 and Fig. 1.5 respectively. The blocking-
out plan for DC 2 is shown in Fig. 1.6. While DC 2 will form the intensive
sample for the study, BC 2 will provide the basis for the extensive sample
from the next higher level subsystem.

Walawe Project. The intensive subsystem consists of the command aren
served by Distributary Channel 8 (I’8) of the Chandrikawewa Block {(Figs. .7
and 1.8). It has 107 allotments each of 1.2 ha {3 acres) and therefore an
official area of 128 ha. the actunl area served is esLimaled Lo be L% more
than this (about 140 ha total) because of encroachment. The Chandrikawew:
Branch Canal has 18 distributaries serving nearly half of the Chandrikawewa
Block, which has a total command area of over 2300 ha. This branch canal
provides the basis for the extensive sample. D8 is one of the 18
distributaries. In addition to nine turnouts, there are a large number
(nearly 50) of direct outlets from D8. Farmers have also built a number of
bunds across D8 at various places to raise the water level., 'The
rehabilitation will substantially change the shape of the water distribution
system in D8.
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P Figure 1.5
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- Schematic Layout of DC2, Tract 5 KOISP
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Figure 1.8
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11, IRRIGATION WATER DELIVERY PERFOIMANCE AND
DESIGN-MANAGEMENT INTERACTIONS-KIRINDI OYA - 1987/88 MAHA

INTRODUCTION

The water issues to RB Tract 5 in the previous 1987/1988 maha (Mid)
season comnenced on 25 January 1988 according to the decisions arrived at Lhe
cultivation meeting held on 18 January 1988. However our systematic data
collection and water flow measurements started only in the first week of
March 1988, missing the land preparation period completely. Therefore this
paper does not present full quantitative data and findings for the land
preparation period of the season under study, For the same reason, data on
total volumes of water used during the entire season are not available,

The presentations on irrigntion water delivery performince are bnged on
actual field measurements and observat.ions, on inlterviews of farmers il
regular discussions with the Irrigation Department. {ID) officials, who are
responsible for the operation of RB system.  The findings on design-
management. interactions are bagsjieally from the study of existing and actunl
design guidelines and practices of the ID on irrigation system design and
system operation and also from periodic interviews of ID staff. While the
findings are based on a study of nll the datn collected, only n selected set
of figures are included in this chapler.

DATA COLLECTED
Design-management interactions
The data collected under this research module are

(a) Operational and ingtitutional assumptions made in the design of FCs
and turnout areas.

(b) Procvedures, assumptions and parameters adopled for the design ag
well as for the preparation of water delivery schedules.

Irrigation water delivery performance

The major data collected under this research module are

{(n) Discharge measurements at the heads of BC 2, X0 2, DO &, X 5 and
abl. Lthe hends of each FC served hy DC 2 ng well ag al three
intermediate locations in DC 2 taken twice a day.

{b) Daily observation of evaporation and rainfall.

(c) Measurement of seepage and percolation (S&P) by sloping gauge
method in nine allotments in the DC 2 command area, represent.ing

well drained (RBE), moderately drained and poorly drained (LHG)
soils,



(d)

| {e)

 FINDINGS

- 16 -

Observation of daily water levels (above or below the surface
level) by perforated tubes installed in nine allotments in the DC 2
command area, representing hend, middle and tail reaches of DC 2 as
well as of three selected FCs. This commenced in early April.

Half hourly observations of water flows at the head of DC 2 and all

~ FCs in DC 2, during two rotation periods in April and May.

. fDesign—management interactions

' Design and operational assumptions

The irrigation canals and turnout areas are designed according to the!

(1)

(2)

(3)

(4)

- procedures laid out in the Technical Note No. 6 of the Irrigation
: Department. The key parameters and operational assumptions adnpted for the
. design are, '

The canal duties{in 1l/s/ha) are based on the daily peak water
requirements for mixed cultivation of paddy and other selected OFCs
in the following combination.

(n) Lowland sareas (LHGs) are cultivated entirely with 135-day
paddy in maha and 105 day paddy in yala.

(b) 80 percent of the upland area {RBE} is cultivated with 135-day
lowland paddy in maha and 90-day cowpea in yala.

{c) 20 percent of the upland area (RBE) is cultivated with 135-day
upland paddy in maha and 150-day chillies and 80-day cowpea in
yala, with 75 percent of farms under cowpea and 25 percent
under chillies.

The cropped area is staggered into three equalt staggers with a time
lng of two weeks between the comnencement. of each sucoesgaive

stagger,

The time allocaled for land preparation in the design is two weeks,
which includes one week for land soaking and one week for puddling
and transplanting.

The 75 percent probability evapotranspiration and effective
rainfall values at Mahailuppalama Agriculture Research Station are
used in the computation of crop water requirements. The S5&P
losses are assumed as 3 mn/day for maha and 5 mm/day for yala for
lowland farms. The farm losses for upland farms are assumed as
D.8ET.




(5)

(6)

(7)

(8)

(9)

The conveyance efficiencies assumed in the design are 65 percent,
75 percent and 80 percent for wnlined main/branch, distributary and
field canals respectively.

The canal duties derived from the above assumptions including mixed
combination of cropping patterns are 2.0 and 1.8 1/s/ha for
main/branch and distributary canals respectively, and 1.8 and 3.5
1/s/ha for FCs serving entirely lowland (LHGs) and entirely upland
(RBEs) farms, respectively.

However, the design capacity of a DU is determined on the basis of
the number of FCs served by it. It is the sum of discharge .
capacities of all FCs served by it, adjusted for conveyance lossans
in the DC. ;

The design capacity of a FC is usually standardized lo 30 L/s {1
cusec) but can occasionally exceed 30 1/s depending on the
proportion of RBEs and LiGs of the turnout area served by Lhe FC,
The implicit operational assumplion in the I'C size of 30 /s is
that 15 t/s (half cusec) is the maximum stream size for a I ha (2
1/2 acres) allotment, and the farm turnout will deliver the whole
supply in the FC to two individual allotments in equal amounts at a
time.

The size of the turnout area served by a FC is determined basically
on the operational assumption that the whole supply in the FC is
delivered to Lwo individunl allotments in cqual amounts at a Lime,
and all the allotments under the FC can be served with the daily
peak water requirement in one day during the rotation period for
the FC. This leads to maximum and minimm turnout areas of 16 ha
and 8 ha served by a standard FC of 30 1/s capacity. The maximun
corresponds to a turnout arca consisting of 100 percent. LHGs and
minimun consisting of 100 percent. BBEs. The true size of the
turnout. aren therefore depends on the proportion of RBEs and LHG$
within the area.

Preparation of water delivery schedules for the season

(1)

(2)

The period allowed for land preparalion at the cultivation meeting
was six weeks commencing from 25 January up to 05 March 1988. Bul
the water delivery schedules of ID had been prepared for a total
land preparation period of five weeks in the entire RB command
area, assuming the commencement and progressing of land
preparation in three staggers, with a time lag of one week betweon
the commencement of each successive stagger area. -

The time allocated for land sonking and puddling in Lhe irrigation
schedules were onhe and two weeks respectively. Thus the land
preparation period for each stagger was three weeks.



(3)
(4)
(5)

(6).

(7
(8)

(9)

(10)

(11)
(12)

‘requirements of 2.55 and 1.70 1/s/ha at. the farm turnout. for RDE

growth. It was intended to implement rotation among and within FCs
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The first, second and third stagger areas were assumed to be 20, 60
and 20 percent of the command arcea respeclively, - '

The land soaking and puddling requirements assumed for the water
schedules were 3.6 and 5.7 mm/day for LH(Gs and RBEs respectively.

In the absence of field verified data, S&P losses were assumed as 3
and 6 mm/day for LHGs and RBEs respectively.

The 75 percent probability evapotranspiraltion values deduced {rom
pan evaporation data, at Angunukolapelessa Agriculture Research
Centre were used for the computation of crop water requirements.

Effective rainfall was ignored.

The conveyance efficiency of the main canal was assumed as 85
percent and that of the BC, DCs and FCs as 93 percent. The
application efficiency assumed was 70 percent.,

The above assumptions resulted in peak land preparation

and THG soils respectively. The compuled peak irrigation water
requirements at the farm turnout during crop growth period were 2.1
and 1.6 1/s/ha respectively. .

The schedules were prepared for continuous delivery during land -
preparation period followed by rotational delivery during crop-

and to have continuous but variable flow in DCs. The fiow in FCs
was supposed to be varied in quantity, with constant. duration of
flow in FCs and also constant delivery time to allotments within a
FC, throughout the crop growth (fixed time - variable discharge).
The fixed delivery duration was determined on the basis of the Cime
required to deliver the peak weekly crop water requirements. The
schedule for DC 2 as prepared by the ID for the period of peak
requirements during crop growth is indicated in Table 2.1.

A rotation jinterval of 7 days within the O was assumed.

The time required to supply Lhe peak irrigation requirement. during
the rotation interval (7 days) for a 1 ha allotment in RBE so0ils
was calculated to be 12.5 hours. It was 9 hours for a 1 ha allot-
ment. in LHG soils. Those durations were computed for irrigation of
one allotment at a time, with full FC flow of 28.32 1/s (1 cugzec).
This is contrary to the design agssunption of irrigaling two ntlot-
ments at a time with 14 1/s (0.5 cusees). The delivery durations
for the rest of the growth period were supposed. to be kept constant
at the same values, and flow in FCs and discharge rates through the
farm turnouts were planned to be reduced in proportion to the
irrigation requirement in any given week to the peak requirement.




Some design-management implications

It is seen from Table 2.1 that the command areas under each of the ICs
in BC 2 were assumed as either exclusively RBE or LHG soils, for the
preparation of irrigation delivery schedules. Field verification of soil
types in DC 2 command area does not justify this assumption. We understand \wrhed™ '/,)ﬂ;;,ﬁ
that the ID had deduced the above soil distribution from the available soil | . ot e
maps, but it seems that a close study of soil distribution in the FC command v.}\e“;{’?)'?
areas is necessary.

The standard ID design procedures and guidelines (Technical Note No.6)
specify the design capacity of a DC as the sum of discharge cnpacities of all
FCs served by it. The DC 2 feeds gix FCa of standard 28.32 1/3 capneity and
one FC of 42 1/s capacity {FC 13-1.48 cusecs)}. The sum of the design
capacities of FCs in DC 2 totals te 212 1/s (7.5 cusecs), with no
consideration for losses, and to 282 1/s (9.9 cusecs), with a 75 prreent,

conveyance efficiency. The existing design capacily of DC 2 at full supply &_“ wr
level is only 170 1/s (6 cusecs) with n design bank-full discharge capacity ! A,b.od"?”
of 210 1/s (7.5 cusecs}). Thus the existing design capacity of DX 2 is not aih
adequate. As a result, BC 2 does not provide for flexibility in simultaneous

sharing of water mamong the FCs served by b, withoul o cortain degroe of

overloading.

Analysis of the water delivery schedules in Table 2.2 shows that peak : o
requirements during land preparation period (in week 3) and during crop Al J/wt
growth (in weeks 13-16) exceed even the design bank-full flow capacity of DC _}oj"
2, had the schedules been prepared for 75 percent conveyance efficiency as A L
recommended in the ID slandard design guidelines, instend of 93 percent that YT

was assumed. Under as-built conditions, D 2 appears to have adequate

capacity in the head reach and in several other reaches due to deep cutting, ,

but in reache:s/whene_th_e exact. de51gn sectlon exists, it imposes limitations Juet 7
for operat’lon. B T

It is also seen from Tables 2.! and 2.2, that with 93 percent
efficiency, DC 2 had to be overloaded for !.5 days in each rotation week
during weeks 9-16 of the season in order to meet the crop water demand. The
canal had to be overloanded by 15 percent during this period in the
schedules. The required degree of overloading during the peak land
preparation requirement was 25 percent for the same conveyance efficiency.

The inadequacy of Lhe design capncity of DC 2 and minimal flexibility of
operation associated with it compels the irrigators to deliberately overlond
.the canal. It was observed during the season that DC 2 overflowed on many
occasions, especially in between the off-takes to FC 15 and FC 11, and below
the off-take to FC 14, due to overlonding of the canal. The degree of
overloading might. further increase and operation may become difficult in
future with the gradual deterioration of the canal and decline of conveyance
efficiencies. As shown below Lhe conveyance efficicncy of DO 2 Tor Lhe
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eason varied between 69 and 74 percent with an average value of 71, which:"is )
far below the assumed value of 93 percent but close to Lhe reeomnemjed '
‘figure in the design standards. :

. Half hourly flow observations

=+  The flow of water at the heads of IC 2 and of the FCs under it were
: hserved every half an hour between 7:00 am and 6:00 pm during two rnfatum
periods in the season. The first rotation period spanned 26 April to 04 May,”
while the other between 16 to 22 May. The half hourly flow fluctuations at"
heads of FCs 9 and 13 observed during the flrst. rota.t] on perlod are indicahed
n Flgures 2.1 and 2.2. . .

-‘_ A review of the observed flow patterns for both rot.atlon pem()d‘a R
A}J.rsdlcat.es sudden jumps of discharge on 28 April afternoon and on 19 ‘May, 1n
BC 2, DC 2 and in all FCs., This was a result of deliberate increase of .
discharge. in RBMC and BC 2 by the 1D, to facilitate studies (‘Otldllt‘t(‘d by IJMI
ffor a separate research program on main system management‘,.

=~ The second rotation pr-ru)d also reflects a sudden remarkable decrense nI
‘flow followed by an increase in DC 2 and FCs, except in FCs 9, 11 and 15, -
ithin few hours on 17 May. FCs 9, 11 and 15 had been kept closed on: thls

) i‘.tem between 15 to 17 May.

mdérate. with stendy flow conditions prevailing for significant perioda.
umng the day. The nmicro variations during near sleady {low periods mny hr*
part.ly attributed to possible measurement errors in t,he fleld :

. The study of half hourly flow variations at the heads of FCs f‘or- both-
rotation periods indicates a lesser degree of flow variations in FCs 9 and
0, and a comparatively high degree in the others. The variations in FC 15.
are apparently not realistic due to doubtful accuracy of flow meaqurements at
the head of the FC, caused by the regular blocking of FC 15 by a farmer
mmediately downstream of the outlet, in order to [orwd h!q n.llntmnnt al,

.igher elevation.

' The near steady f low conditions in FC 9 and 10 and oomparatwr-]y hlr.{h

degree of daily flow varintions in FCs 11, 12, 13 and 14 reflecta an ' S

increasing trend of unsteady conditions from head to tail end of the DGC. It
‘noted that FC 13 suffered the highest degree of half hourly flow

fm 2--

:-i’_fi’gation Water Delivery Performance

i~ Operation with respecl to targets. Our discussions with ID
fflclals revealed that water issues to Tract 5 were commenced on 25 January
as agreed at the cultivation meeting, but with 30 percent of the scheduled

particular day. The daily flow hydrograph for BC 2 also indicates a q1m1lar oo

" The degree of flow variation in DC 2 for both rotation permdq was f

variations. It is the tail most FC and functions as the contiriued Iaaif’; 'r'em_:h'_ e
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delivery becnuse most. of the farmers did nol gstart Farming ncbivities aptil
they were convinced by water flowing in canals. However the relenses weroe
subsequently increased to 100 percent on the request of farmers.

The ID plan was to deliver a continuous supply during the first five
weeks of land preparation period and then to implement. rotational delivery.
There were substantial delays by farmers in completing land preparation e
to delays in oblaining bank loans and seced puddy. As n reault, the
continuous delivery prevailed until aboul 28 March, bul with periolic
reduction of discharges, according to ID officials.

However, the implementation of the proposed rotation schedules in terms
of target quantities and time in BC 2 and DCs under study were not successful
during the season. Water was available in abundance during the season in
comparison to the scarcities and hardships experienced during the previous
season. Therefore, apparently both ID and farmers had somewhat relaxed
attitudes in regard to strict compliance with the rotation schedule.

The implementntion of the rotation on BC 2 was greatly hindered by the
use of BC 2 by the 1D ns a drainage by-pass for RB main canal, in order to
protect the coffer dmm erected across RBMC for phase 2 construction
activities in the downstream reaches. This practice masked the typical
operation pattern and flow behaviors of the study area, to a considerable
degree.

Our research on irrigation institutions reports that lack of
supervision of the duties of irrigators by work supervisors and technical
assistants, the lack of a systematic and well- geared monitoring-
communication-feedback system within the ID as well as between ID and _
farmers, and lapses in performing the tasks by farmer representatives are
among the other causative factors for the partial failure of the
implementation of the rotation schedules. The efforts of ID staff were
almost fully concentrated on achieving the construction targets, leaving them
little time for systematic operation.

Actual delivery against targels.  Figures 2.3 1o 2.7 indicnte the .
actual daily deliveries at the heads of BC 2, DC 2, bCH, C 8 and FC 12
under DC 2, compared with the target deliveries. 'The quick conclusion that
can be drawn from those figures at a glance ig the striet non~-compl iance to
the schedule in actual operation. Instead, an erratic supply prevailed
during the secason.

The sunmary of findings from daily flow hydrographs 19 tabulalad in
Table 2.3, Tt implies thal supply Lo BC 2 from RBMC was below Uhe tnrgoety
for 68 percent of the time captured by the research. However, it ig
interesting to notice that DC 8, which is in the head reach of BC 2, wag
undersupplied for 64 percent of the duration, while DC 5 in the tail end wny
undersupplied for only 20 percent of the time, and DC 2 in Lthe middle for 15
percent of the time. This contradictls the accepted belief that hend reach ig
usually favored with oversupply compared to the tail emd. [t was observed
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at the total area under DC 8 was not cultivated during the season and-the -
wwgets should be adjusted for the actual area cultivated for a sensible =
comparison with actunl deliveries. This ia not possible beenuse the notunl
area cultivated under DC 8 was nol monitored by 1) or by us. The high degroeo
i oversupply in DC 2 and DC 5 was due to the ID practice of diverting excess
iter in RBMC to BC 2. As a result BC 2, DCs 8, 2 and 5, as well as FCg in
PG 2 received heavy deliveries at times, as recorded by the flow hydrographs. -~

" The daily flow hydrographs reflect two periodg of remarkable water S
shortages, from 20 to 22 March and again from 10 to 18 April, though it was -
reported that continuous delivery was maintained until about 28 March. Our
i{scussions with ID officials revealed that on the first occasion the . = .
ortage occurred as a result of reducing the main sluice reléases to RBMC on .~ c
0 March, for the sudden implementation of rotation by RE (RB) “on 21 March;. .
ithout any prior commmication wilh SIE or intimation to the Tarmers. “The -~ ..
rrigator in DC 2, with no instructions received from his immediate PO
upervisor, had no other alternative except to shut down FC gates either
ully or partially, in order to respond Lo the reduced supplies in BC 2 and. ~ .
12, This erratic operalion created difficullies for some of the farwers, .

o had been waiting to irrigate their allotments after having them sprayed
with weedicides. The flows were restored after 22 March, with the increase. .
of main sluice discharges to the main canal, alter ID realized the impact of
ta premature decision to implement the rotation. This incident suggests - - =
ommunication gaps in the ID, as well as between the irrigators and farmers,
.further documented in the chapter on institutions. ' S

"' 'The second occasion of water shortage occurred as a result of the cutoff - -
f supply from the main sluice after rainfall (79 mm) on 09 April, to prevent .
damage to canals and canal structures. However the operation-of the system =
cefed to become virtually paralyzed during this period due to continued T
losure of the sluice for about 5-6 days. This resulted from the absence of -
most of the officers and irrigators for their usual annual leave for o7
inhalese New Year festival. T

It is also apparent that the flow in the canals had been rapidly
ncreasing from 28 April until it reached a peak on 03 May. The figures nlso .
Jicate pesk discharge once again on 19 May. These peaks occurred due to EERE
liberate increase of main siuice relenses by ID for a separate TIMI e
¥esearch study on main system management. C

. Table 2.4 is a comparison of weekly irrigation water ‘requirements as per. .- 7
D schedules, with the average weekly deliveries made al ‘the heads of s -
under DC 2, for weeks 7 to 18. It shows that FC 9 was the wost undersupplied
while FC 12 was the least undersupplied. It is also seen Lhat all ¥Cs under
XC 2 were severely undersupplied during weeks 8 and 12. Week 8 corresponds’
“‘the period during which the 1D suddenly implemented the rotation, while
latter corresponds to New Year period. Some FCs received logs thah
eted during weeks 7, 9, 10 and 11, but the rainfall might have _
compensated for the small deficits. o ]
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Weeks 13 to 16 on average correspond to the period of peak erop water
requirement, during which the DC 2 capacity was likely to be inadequate to
deliver the total requirements of FCs under it. Some FCs were undersupplied
during this period except in week 15, during which the rainfall wag 108 nm.
The exact reason for the undersupply during Lhis period was not clear.

Water table fluctualions. 'The waler table above or below the paddy
allotments was measured during 07 April - 03 June, in each of the selected
allotments in FCs 10, 12 and 13. Figure 2.8 shows the water level
fluctuations in a tail end allotment under FC 12.

If the number of continuously drained days out of water in excess of
three are defined as stress days, all allotments except FC 12 at the tail
suffered crop stress for varying durations between 10-22 April, as a result
of the main sluice closure. ‘The analysis of water level fluctuations in
other selected allotments indicates crop stress during 16 May to 03 June
(weeks 16-18). However Table 2.4 does not indicate any short supply during
this period, except for FC 12 in weeks 17 and 18, The reason for this weg
not clear,

Table 2.5 is a summary of findings on water table fluctuntions in FCs
10, 12 and 13 compared with the average yield obtained from each allolment,,
"The number of stress days and the average yield do not. follow a weli defined
relationship with each other. Other factors such as use of fertilizers,
weedicides etc. and pest attack might have influenced the yield to a greater
extent.

However, selected farmers whom we met after the season did not complain
of water shortages except for the two specific instances that were mentioned
earlier. Some tail-enders complained that. they did not receive their due
share from the FC most of the time, but they did not have any shortages as
they were able to tap seepage and drainage water to feed a major part of
their allotments. Though FC 9 had been the most undersupplied out of all
FCs, farmers did not complain of any waler shortage, because of the seepage
from BC 2. From farmers’ point of view, the adequacy or dvailability of
water during the season was satisfactory.

Conveyance losses. The daily supply hydrograph at the head of DC 2 and
the sum of daily supply hydrographs at the heads of FCs under DC 2 are shown
in Figure 2.9. The difference in daily hydrograph ordinates is a measure of
logsses during the period under study. ‘

An interesting feature is the indication of virtually "no loss"
situations during the periods of rapidly increasing or decreasing
discharges. At higher discharges this may be due to inaccuracy of measuring
large flows under submerged weir condilions.

The steady state periods between 11-19 March, 24 March-07 April and 22-
28 April in Figure 2.9 correspond to conveyance efticiencies of 69, 74 and 69
percent respectively with an average ol 71 percent. This value is close to



e recommended assumed value of 75 peropnt in canal designs, bul far below

season. The average loss in DC 2 is therefore about 5170 cubic meters per

day which corresponds to a loss rate of 0.6 cubic meters per day per square
ter of wetted area (6.94 cumecs per million square meters of wetted area or"
2 cusecs per million square feet of wetted area). :

Seepage and percolation logges. The measurement of seepage and
sarcolation losses in the paddy fields could not be carried out succeqstully
durlng the season. The inflows and outflows from the selected liyaddes in .~
sample allotments could not be managed to suit our interests due to irregular
d unexpected interventions and farming activities by farmers. The heavy
rainfall at times affected the reliability of measurcments taken. On some
ther occasions, particularly when fields were irrigated after a long dry
spell, standing water rapidly got lost from the allotments, before the secoend
bservation of sloping gauge reading. The high loss rates from the liyadde
dykes through crab holes further affected the accuracy of measurements. " 'The

ime. Therefore no conclusive S & P values can be presented here,

¢+ The daily rainfall at Weerawila from 01 March to 30 July is 1nd10ated in
igure 2.10. The highest. rainfall of 79 mm occurred on 09 April. 'The daily" '

.- 'The operation during the season could not achieve the ID's expectatlons ff
‘due to,

fJ(a) The abundant availability of water in comparison to ‘the’ previcus
season, which resulted in a relaxed interest of ID to implement’
rotation.

(b} The lack of supervision and mon1tor1ng of operation by ID staff, _
" . because of their preoccupation in achieving construction targets.

{c) 'The lack of a sysatematic mnnitoring-communicatioh—feedback
mechanism and practice.

{d) The lapses by faumer representatives in p(rlormlng Lhe duties '
expected of them by the 1D.

 (e) The use of BC 2 as a drainage by-pass.

= {f} The inadequate design capacity of DC 2.

16 value of 93 percent adopted by the 1D in water delivery schedules for- Lho -;'

revailing situation in the area prevented any field observations after day o
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(g} The irrigation schedules being prepared on the basgis of an
unrealistic conveyance efficiency and turnout areas of homogeneous
soil distributions, resulting in either oversupplied or
undersupplied delivery schedules.

As a result of the above factors the operation of BC 2 and the DCs under
study was erratic, which resulted in inadequate supply to some allotments.
However the low number of farmer complaints on inadequacy of water indicates
that the deficits in supply below targets {and requirements) had apparently
been lairly compensated for by the rainfall and by seepage and drainage
water. However the operation did result in some crop stress during the canal
closure between 10-18 April.

The study of micro-variation of flow in FCg in DC 2 indicates that
steady flow conditions do prevail for considerable pericds as long as there
is no fluctuation of head in the parent canal and/or no interventions with
prevailing gate settings. It also shows an increasing tendency of flow
fluctuations from head to tail.

The average loss rate in DC 2 is about 0.6 cubic meters per day per
square meter of wetted area which corresponds to a conveyance efficiency of
about 71 percent. This is close to the recommended value in the design.
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Half hourly flow véfiéfioﬁ at head of FC 9.

Figure 2.1 -
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Cpen pan evaporation at Weerawila

Figure 2,11 -
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“III. RICE PRODUCTION IN KIRINDI OYA, 1987/88 MAHA:
SOME PRELIMINARY RESULTS
FOR SYSTEM PERFORMANCE AND CROP DIVERSIFICATION

INTRODUCTION

The economics component of this project has two major objectives: to
assess irrigation system performance through analyzing the performance of
irrigated agriculture in the system, and to analyze, mainly based on data
from on-farm experiments, the relative profitability of non-rice crops that
could be grown by farmers in the system in pursuit of crop diversification.
In the last season, the 1987/88 maha, all the farmers in the system planted
rice, and the on-farm experiments were not set up yet. This interim report,
therefore, presents the results mainly related to the first objective, i.e.,
agro-economic performance of rice production in the system. However, to the
extent possible, attention is paid to such conditions as factor markets that
would have important influences on successful crop diversification in the
study area. Rice should in any case be the standard crop with which other
crops contest for diversification.

The first objective is attained by linking the agro-economic performance
of irrigated agriculture with agro-hydraulic parameters that are controlled

—_—— e

by the system management. However, since measurements of hydraulic Tactors
in our sample sub-system commenced two months after the first issue of water
in the last season, attempts to link the two in a reasonably meaningful way
must be postponed to the following seasons. We report here the agro-economic
performance of rice production in the sample sub-system in such a way as to
provide as much information as possible for the future synthesis of agro-

hydraulic and agro-economic factors.
Samples and Data Collected

The necessary data to attain the first objective were collected from the
farmers cultivating sample allotments in the sub-system under study, BC 2,
Tract 5. Of the eight DCs in Tract 5, DC 2 is the sample DC wherein our
intensive monitoring of hydraulic performance is carried out. Forty percent
of the allotments in DC 2 area were drawn as the sample for data collection,
after stratifying the population according to location along the DC and soil
type (Table 3.01). In addition to DPC 2 that is located at the middle
portion along BC 2, samples were drawn, with lower sampling ratios, from
allotments in DC 8 and DC 5, in order to have more general ideas on farming
in the sample sub-system as a whole. DC 8 represents the head-end
distributary canal along the branch canal and DC 5 represents the tail-end.

The following are the major items for which data were collected under
this module: -

1) Basic characteristics on the allotments and cuitivating farmers,
such as a) drainage water use, b) channel route from DC to allotment, c)
area cultivated other than the sample allotment, d) tenure status,
and e) the extent affected by salinity problem in the last season;
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Basic data which are necessary to estimate costs and returns in rice L
production, i.e,, data on output and inputs for rice productlon, and_gj;':
on prices involved; Lo

: Data on farming practices, such as dates of land preparatlon and
o planting and frequency of fertilizer application: and

Data on output disposal and on credit.

: Aside from the data collection for the sample allotments, cropvcut
surveys were conducted for 100 percent of the allotments in DC 2 and. for the - L
s;ample allotments in DC 5 and DC 8. Although each allotment in this system S
is-designed to be a one-hectare paddy field, actual area varies from = o
allotment to allotment. Therefore, area surveys were made for all allotments“
that underwent the crop~cut survey.

RICE FARMING IN STUDY AREA AS COMPARED TO SOME OTHER REGIONS

First, let us observe briefly how rice farming in the Study area

rice production in the 1986/87 maha season are summarized in Table 3.02 for
five different regions, together with the summary results of our Kirindi Oya :
1987/88 maha data. The data for the five regions are from a cost—productlon'
sample survey of agricultural crops conducted by the Department of o
Agriculture (DOA).

5 As is well known, there are two distinct agro-cllmatlc zones in Sri o
Lanka the wet zone and the dry zone. Among the five regions shown in the
table, Kegalle belongs to the wet zone, Matale to the wet-dry intermediate
zone, and the other three regions to the dry zone. The table reveals some
teresting differences in rice production not only between the wet and dry _
zones'but also between regions in the dry zone.

: All regions, except Kegalle, commonly recorded rice yield per hectare of h
re than 4 tons in the 1986/87 maha season. 1t was 4.3 tons in Hambantota, L
the sample of which covers Kirindi Oya study area. Heavy application of .
fertillzers, which would be an important explanatory variable for the hlgh
yield of rice, also commonly characterizes rice farming in the regions. ‘The
Ievel of nitrogen use was as high as 80-100 kg per hectare. ' Although the
level of usage differed, probably depending on the degree of pest-insect .
outbreak, farmers in all region applied pesticides. Other farming practices,
owaver, show some zonal or regional differences. : :

~ . For instance, transplanting is the major method of crop establlshment in
exWEt zone, whereas it is broadcasting even in the maha ‘'season in the dry -

nual weeding, while weeds are controlled in the wet zone mainly by manual.

g0 differs from the wet zone to the dry zone; it is hlgher in the latter

3‘compares with that in other regions in Sri Lanka. Some indicators related to

The dry zone farmers commonly use herbicides and are less dependent on: .- °

bor without using herbicides. The factor payment to fixed capital serv1ces:;fj=“-]f*
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than in the former. Thia difference is due mainly to the difference in fixed
capital used for land preparation and post-harvest operations between the two
zones. The wet zone farmers use draft animals as the principal power source,
while their dry zone counterparts are more dependent on the 2- or 4-wheel
tractor.

Above all, the most striking differences are found in labor intensity
and sources of labor. The total labor use in terms of labor days per hectare
was as high as 226 in Kegalle, and as low as 82 in Hambantota. There is a
clear tendency that labor intensity is high in the wet zone and low in the
dry zone. Even within the dry zone, rice farming in its northern part
(Kalawewa) seems to be more labor intensive than in its southern part {Uda
Walawe and Hambantota). As a result, the regional difference in labor
productivity is much more pronocunced than that of land productivity. The
Tegional differences in the sources of labor, i.e., family and hired labor,
follow a similar pattern; the dependence on hired labor is least i
zone, intermediate in the northern dry zone, and most in the southern dry
zone.

To some extent, the difference in labor intensity of rice production
among regions could be explained by agro-climatic factors. There would be
certain agro—climatic advantages for the wet zone farmers to adopt such
techniques as transplanting, manual weeding, and animal land preparation, all
of which are more labor intensive farming methods than those adopted by the
dry zone farmera. A more important factor, however, seems to be the scarcity
of labor. Although, generally speaking, the level of wmge rate in rice
farming in these regions are all low, there are substantial wage diferences
among the regions as shown in Table 3.02. There is a close negative
correlation between the level of wage rate amd the level of labor intensity
across regions, suggesting that the labor intensity is determined largely by
the scarcity of labor which is reflected by the wage rate.

It is more difficult to ascertain reasons behind the regional
differences in the sources of labor for rice production. The size of
cultivation could be one explanatory factor. It is a universal phenomenocn
that, ceteris paribus, the larger the farm size, the higher the dependence on
hired labor. Among the regions listed in the table, this trend is clearly
observed. The different patterns in family-hired labor use among the
regions, however, appear to be beyond the difference in farm size. More
decisive factors must be sought in the structural differences of rural
society in which rice faming is being practiced.

Whatever the reasons, these differences in labor scarcity and sources of
labor should have important implications for irrigation management and crop
diversification in the study area. At least three implications can be
peinted out immediately. First, being in the high wage region, non-rice
crops to be introduced in the study area for crop diversification should not
be too labor intensive, or, more accurately, they should be able to generate
returns to labor as high as those generated in rice production; in terms of
wage rate, 50 rupees per day.
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Second, the study area belongs to the region where the dependence on
hired labor in rice production is highest. More than 50 percent of total
labor inputs is supplied by hired laborers who capture nearly 20 percent of
‘total rice output as their wages. This implies that there is a need to

- takethese hired laborers into account while diversifying crops away from
rice. Unless due consideration is given to them, their welfare position
might deteriorate due to crop diveraification.

As is the case in rice production in other parts of Asia, the labor
tasks in which hired laborers are most popularly employed in the study area
are crop establishment and harveating-post harvesting activities. Unlike
- production processes in industry, the processes of which can easily be
standardized as in the factory system, production processes in agriculture
are difficult to standardize and require personal judgments on infinite
- variations in plants, water and soil. Rice production is not an exception,
but the above tasks have common characteristics relatively easy-to-
standardize and easy-to-monitor. In contrast, crop care operations such as
fertilizer and chemical applications require more specific decisions, so
that these activities are least dependent on hired labor not only in the
study area but in all rice growing regions in Asia. Generally spea.king-, non-
rice 'crops require more attention for crop care than rice. It is therefore -
important that, while searching for suitable non-rice crops for
diversification, attention should be given to crops where lahor operations
- can be standardized as much as possible, in order to preserve employment
gpportunities for hired laborers, who in most cases belong to the poorest and
" the most vulnerable section of rural society.

. Third, as a corollary of the second point above, it is necessary for the
sysbem management to take hired laborers into account, both as the
beneficiaries of the irrigation system and as the subjects of system
maintenance. The farmers are one of the agents whom the system management
should deal with. As shown in Table 3.02, rice farmers in the study area
receive about 50 percent of the rice output as their income. The ratio of
farmers' income to hired laborers' income as a group was 5:2 in Hambantota in
the 1986/87 maha, and it was indeed 2:1 in the case of our Kirindi Oya sample
in the 1987/88 maha.

RICE PRODUCTTON IN KIRINDI OYA

As shown in the last column of Table 3.02, the average rice yield of the
sample allotments in Kirindi Oya in the 1987/88 maha season was 3.7 tons per
hectare, a bit lower than the yield reported for Hambentota in the 1986/87
maha season. The lower yield might have resulted from more serious occurrence
of crop pest and disease in the season as indicated by the heavier use of
pesticide by our sample farmers. Also, our sample farmers used less
fertilizer than the Hambantota sample farmers. Although it is rather
difficult to compare directly because of differences in the methods used for
data collection, our sample farmers applied more labor per hectare than those
-in the Hambantota sample. The pattern of labor use by source, however, is




very similar between the two samples. 1In what follows, we summarize the data
for the 1987/88 maha season obtained from our sample farmers in Kirindi Oya.

Yield Performance

The average rice yield per hectare for the allotments in the DC 2 area,
estimated from the 100 percent crop-cut survey, are shown in Table 3.03 by
location along the DC and by soil type. The following points should be
noted:

1) The average yield for the entire area of DC 2 was 3699 kg per
hectare, while that for the sample allotments was 3850 kg per hectare
(Table 3.04).

2) As expected, the nearer the allotments to the head-end, the higher
the yield, on the average (Lhe last row). However, the difference in
vield among the locations is statistically significant only between the
head- and tail-ends for the poorly drained allotments (the third row).

3) There is also a tendency that the betlter the drainage, the higher the
yield (the last column}. The poorly-drained allotments recorded a
significantly lower yield than the well-drained allotments. The
poorest average yield was observed for the poorly-drained sections of
the tail end, while the highest. vield was recorded in the well-drained
allotments of the tail end.

43 All this suggests that water was rather abundant in the last season.
The major problem for farmers was not how to get enough water to
their fields but how to drain excess water from the fields. As a
matter of fact, the salinity due to waterlogging was a serious  problem
for some of the poorly drained allotments, as shown in the following
sections.

5) Similar anomaly was observed for the yields among the DCs as well. As
shown in Table 3.04, the average yield among the DCs surveyed is
highest in the tail-end DC 5§ and lowest in the head-end DC 8.

Before analyzing in more details Lhe Factors that affected the yield
differences among Xs, locations and soil types, let us observe the input
structure of rice production in the last season.

Farming Practices ardd Production Inputs

The levels of major inputs per hectare are summarized in Table 3.04, by
D canal, by location, and by soil type. The levels of labor use by operation
is given in Table 3.05. Similar to the yield level, the pattern of input use
shows some variations among DCs, locations along the DCs, and soil types.

In the last season, the water issue to RB Tract 5 commenced on 25
January 1988. The land preparation in the DC 2 area ended by 1 March,
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Hﬂﬁihcluding generally two times of plowing and a final land leveling. It ended.

~+ by 9 March in the tail-end DC 5 area. In spite of their head-end location =

. along BC, the end date of land preparation for many sample farms in the DC 8

'ﬁiarea was as late as mid-March, the latest one being 20 March. On the

. average of all samples, 54 labor days per hectare were spent for this

_';“oberation (Table 3.05). Considering the fact that all farmers used the
* tractor as the means of plowing, this level of labor input seems to be too

:;high. This is due partly to the long fallow since the last maha season

'¥;caused by the serious drought. in 1987. The tractor land preparation is

- mostly done as a custom work, since very few farmers own a tractor. As a
S result, nearly 50 percent of labor for this operation was supplied by hired
~‘laborers. Among the strata for DC and soil type, DC 8 farmers and farmers

“ cultivating the poorly drained soil used significantly less labor for land :

,preparatlon

. Before or right after the water issue, the farmers spent about two days
- for clearing weeds along their field channels. It is interesting to note
- that the tail-enders along the DCs worked significantly longer hours than
others for clearing weeds. This work was mainly done by family labor or the

v farm operator himself, but some farmers hired laborers even for this

 purpose.

: Immediately after land leveling, seeds were sown by broadcasting

‘method. The seeding rate was, on the total average, 131 kg per hectare
- . {Table 3.04), which was about 30 kg higher than the seeding rate by the
. transplanting method (see Table 3.02). The labor requirement for crop
vestablishment was 14 labor days, more than 60 percent of which was from
- “hired labor.

As already pointed out, the fertilizer use by our sample farmers in the

. last season was lower than the DOA's Hambantota sample farmers in the

"~ 1986/87 maha season. The nitrogen and potassium inputs per hectare were
‘gtill as much as 82 kg and 30 kg, respectively, on the total average. In the

-+case of phosphorus, however, the fertilizing rate of our sample was just one

. half of the level of the Hambantota sample. Typically, the farmers in -

- :Kirindi Oya apply fertilizer three times; once as basal, usually V

“ifertilizer just before sowing, and twice as top dressing, usually urea about

. three weeks after sowing and TDM about one month after sowing., Some farmers

" add one more top dressing. As a result, the total average frequency for

'i'fertilizer application was 3.3 times. The farmers in the DC 5 area applied
gignificantly more P and K with significantly more frequency of application .
"than the farmers in other sample DCs. Compared to the farmers cultivating

" the well drained allotments, the frequency of fertilizer application of those

;;éultivating the poorly drained allotments was gignificantly less.

R Weed contrel in the study area is done with herbicide appllcatlon and
EHW1th hand weeding. If herbicide is used, it is applied usually only once as
- post-emergence weed control, about one month after sowing. Though many

. farmers adopt both methods, the two methods of weed control are obviously
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alternative in nature; the more herbicide is used, the less manual weeding
labor, and vice versa. The DC 5 farmers and the farmers cultivating the

poorly drained allotments have a clear tendency to resort more to herbicide.

On the average, the sample farmers applied pesticide 4.5 times with the
total value of 927 rupees per hectare, which was silightly more than the value
spent. for fertilizers. Aside from scheduled spraying within a few months
after sowing, many farmers had to apply pesticides even at the later stage of
plant growth in May and June. Among the farmers in different categories, the
farmers in the DC 8 area, cultivating the tail-end allotments, and
cultivating the poorly drained allotments applied relatively lower amounts of
pesticides,

The crop care labor as a whole, including fertilizer application, weed
control and pesticide spraying, totaled 17 labor days per hectare on the
average, nearly 80 percent of which was carried out by family labor.
Depending on the methods adopted for weed control and on frequency of
chemical applications, however, the amount of labor used for this purpose
varies significantly among strata in each category; the farmers in the DC 2
area, cultivating the allotments at the middle portion along the DCs, and
cultivating the well drained allotments used more crop care labor than other
respective counterparts.

Contrary to the crop care labor, nearly 80 percent of harvesting and
post-harvesting labor work was done by hired labor. As expected, not much
variance is observed across strata and categories as far as the total labor
days for these activities are concerned,

As to the labor use for rice production in general, the following points
are worth noting. First, of the total labor use, 39 percent was from family
labor, 6 percent from exchange labor, and 55 percent from hired labor, on the
average of total sample. Though the share of exchange labor was relatively
high for such farm tasks as crop establishment and harvesting-post
harvesting, altogether the labor exchange tradition in rice farming is of
less importance in the study area. Second, in terms of labor use, the DC 8
farmers reveal a remarkable difference from those in other DC areas. They
did not use exchange labor at all. Moreover, their dependence on hired labor
was significantly higher; of the total of 112 labor days, 87 days were
supplied by hired laborers, whereas only 26 labor days utilized their own
labor. Such a distinct pattern of labor use in the DC 8 area suggests that
the rural society to which the DC 8 farmers belong has characteristics very
different from those in the other sample DCs.

The fFixed capital services the farmers in the study area employ are
those derived from the 2- or 4-wheel tractor used for land preparation and
post~harvest operations. As explained earlier, these services for most of
the farmers take the form of custom service contracted based on area.
Usually, the payment for such a contract includes not only the payment for
the tractor itself but the wages for tractor operators and the cost of fuel
for running the tractor. The value of fixed capital services shown in Table



© - 3.04 is the pure tractor rental per hectare after deducting the wages and the
fuel cost by using the respective market rates. For the farmers who used =
their own tractor, its service is imputed at ithe market rental rates.
. Therefore, the figures in Tables 3.02 and 3.04 for our sample are not
directly comparable with those of other regions in Table 3.02, the figures of
which include the three components in the contract payment. The use of fixed
-capital thus estimated shows remarkable uniformity across the strata for all
"the categories examined, except for the DC 8 farmers who used it
" significantly more than others. However, since our data collection in the
. last season commenced after the land preparation period, the detailed
“analysis of fixed capital relaled issues, such as the relationship between
water availability and extent of land preparation and its 1mpacts on yield,
.Should wait for the following seasons.

As explained so far, it is found out. thal. there are some differences in
the pattern of input uses among the allolments in different strata of the
" gategories examined. Atlempts were made to test if these differences could
~be supported statistically after controlling other factors. The tests were
made through regression amalyses in which the level of certain inputs per
hectare was regressed on a set of factors: DC, location, soil type, tenancy,
and salinity. If all independent variables are dummy variables, this is
- nothing but performing the analysis of variance. Here, all factors are.
defined as dummy variables, except salinity which is defined both as a dummy
“and as a continuous variable showing the percentage of area affected by
“salinity in an allotment. The results are summarized in Table 3.06. Note
that an intercept in the table shows the average of dependent variable for
the allotmenls having all of the following characteristics: DU 2, head-end,
well-drained, free of salinity, and tenant-operated. The following points
‘are confirmed:

“1)  Seeding rate was higher, other factors being equal, for the farmers in
the DC b and X B areas. :

w2 Fertilizer use, as the total value of all kind of fertilizers, was
S higher for the DC 5 and DC 8 farmers, and the incidence of salinity
lowered it. In terms of nutrient element, the levels of nitrogen and
phospheorus were higher in DC 5 and DC 8, and lower on the poorly
drained allotments.

1.3) The farmers cultivating the pocrly drained allotments used more
’ herbicide.

- 4)  Pesticide application was less for the XU 8 farmers and those
' ~cultivating the poorly drained allotments.

CB) The Farmers cultivaling the poorly drained allotments used less - labor.
' "The owner operators used more labor than the tenant farmers, either
leaseholders or sharecroppers.




6) The total cost of rice production defined as the total factor
payments (see the last section) did not show any factor specitic
effect.

Factors Affecting Rice Yield

It was suggested in Table 3.03 that the rice vield of tail-end
allotments along the ICs and of poorly drained allotments was significantly
lovwer than that of other allotments. To test whether this fact is retained
after controlling other factors, regression analyses simiilar to the input
regressions in the previous section were attempted. The results are
summarized in Table 3.07.

The first two equations are estimated using the vield data on all
allotments for which the crop-cut survey was conducted, i.e., all alliotments
in the DC 2 area and the sample allotments in DC 5 and DC 8. Regression 1
confirms that the yield of poorly drained allotments was significantly lower
than other allotments even after the DC and IX-location factors are
controlled. It also shows that the yield of DC 5 allotments was higher than
others. The location factors do not show any significant impact on the
yield.

Regression 2 in which the salinity dummy is included reveals that the
incidence of salinity lowered rice yield by about 800 kg per hectare. The
coefficient of poorly-drained dummy is still negative and significant.

This implies that, aside from the salinity problem that occurred exclusively
on poorly drained allotments, the poorly drained allotments had certain other
factors that caused the low yield.

The last two equations are estimated with the data obtained from the
sample allotments. Regression 3 shows that, although the coefficient of DC 5
dummy turns out to be insignificant, essentially Lhe same structure as in
Regression 2 is detected by the data from the sample, In Regression 4,
tenancy dummy and input variables are added in the linear form. The
production inputs are divided into the major nutrient elements of fertilizers
and the non-fertilizer cost. The addition of inputs makes the coefficient of
poorly-drained dummy insignificant. Salinity dummy, however, remains
significant. These results suggest that the farmers cultivating the poorly
drained allotments reduced their level of inputs accordingly in the course
of production process. As shown in Table 3.06, the level of input use on the
poorly drained allotments is significantly less for many production inputs
examined. In the case of salinity, since the problem arose in the later
stage of the production process, its adverse effect on yield is picked up by
the dummy variable even after excluding the effect of differences in input
use.

In the same regression, the coefficient of IX 8 dummy turns to be
significant, the sign being negative. This means that there are some factors
that explain the low yield of the allotments there other than the inputs and
other factors introduced in the regression. As observed in the previous



.ni'SEQtion, the timing of land preparation in the IC 8 area was-deléyed by more_g"ﬁ'

.fifthan one month. This might have caused the low yields. It was also observed

‘pattern, particularly for labor, which seemed to stem from their social
structure. The unrevealed factors behind the dummy variable could be such
“goeial traits, or more specifically, it could be due to a relatively lower
'":ﬂlevel of rice growing technology as a rcflection of such traits. o

o At least, the following two implications are derived from the regression
. results above: first, reflecting the fact that the water was generally -
. .abundant in the last season, the head-tail problem was not serious at all" -
" both for the BC and for the DCs. As a matter of fact, the BC head-enders, .
. ‘i.e., the DC 8 farmers, attained significantly lower yvield than others, and
- 7. the location factors along the DCs revealed no yield effect. - i

: . Second, the problem was how to drain excess water. If the system . :
management could solve this drainage problem under abundant water supply, the

that the DC 8 farmers exhibited distinct characteristics in their input use Tifi,

=+ productivity of the system would be increased through three routes: first, it

“is increased directly by reducing the incidence of salinity; second, it i=s

“can be used elsewhere in the system for increased production,
o Credit

o Before presenting the economic performance of rice production in the
~ 'gystem, let us have a brief look at the farmers credit situation, since
v ‘information on it is necessary for obtaining one of the economic performance
* “indicators. Related information is summarized in Table 3.08, '

For the sample as a whole, 70 percent of the farmers obtained loans
either from institutional or from informal sources, or from both, during the
1ast season. On the average per farmer, the amounts borrowed from -
institutional and informal sources were 3500 rupees and 2500 rupees, : -
respectively, totaling 6000 rupees. The interest rate of the institutional .
bank loan was 9 percent per year or 4.5 percent per season. Of the 2500
rupees from informal sources, more than 50 percent was the interest-free
“loan, while the rest was with interest, tlhe typical rate of which was 120
‘percent per year or 60 percent per season.

- _There are some difference in farmers’ borrowing patterns among the -
saniple DC areas. Here again, the DC 8 {armers show a pattern clearly
different from the farmers in other DC areas. The major source of credit -
For the DC 2 and DC 5 farmers was institutional; around 80 percent of farmers
‘got their loans from banks. In contrast, less than 20 percent of the DC 8 -
‘farmers relied on this source. Instead, nearly 65 percent of their loans
were interest-free loans from such informal sources as relatives and close
friends. :

‘j{inéreased indirectly by letting the farmers cultivating the poorly draihed:T" f3
‘'allotments increase their use of production inputs and third, the water saved




It is difficult to divide these loans to Lhe farmers into production
and consunption purposes. 'This is especially so in the case of informal
loans, a substantial part of which would have been spent for consumption
purposes. Fven a part of bank loans, which were made definitely for
production purposes in farming, could have been diverted for consumption
purposes. In the following section, we assume that. all loans were for
production purposes in rice farming, and that they were made at the
beginning of the last season.

Fconomic Performance

There could be various indicators by which the economic performance of
agricultural production in an irrigation system is evaluated. Farmers'’
average income from particular production, often popularly called "net
returns to farmers’, is one possible indicator. A few of them are shown in
Table 3.09.

The first set of indicators is the f{actor payments and the operator’s
surplus in rice production. Viewed from one side, the factor payments are
nothing but. the costs of produciion, counting all factor inputs used in a
production process as factor cosls.  Factor inputs are either purchased in
respective factor markets or self-supplied within a firm. Self-supplied
inputs are to be valued at their opportunity costs. The difference between
the gross revenue and the total factor payments is, by definition, the
profit, or the operator’s surplus. Viewed from the other side, the factor
payments are nothing but income of owners of the factors. This applies in a
strict sense to two primary factors, i.e., labor and land, since payments for
factors can further be divided into payments to primary and non-primary
factors. The factor payments as such of rice production in the last season
are presented in the table. Production factors are classified into four
categories; current inputs, fixed capital, labor, and land. Self-supplied
inputs are valued at respective markel prices, assuming the prices are the
best measure of their opportunity cost. The market prices used for
imputation are listed in Table 3.10.

The current inputs are such inputs as seeds, fertilizers and chemicals,
the value of which is transferred to the output and exhausted during a
production process. The difference between the gross revenue and the current
inputs is the value added. Since the value added is the income that is
generated by a production process and distributed among the owners of
resources involved in the production, this can be an indicator of economic
performance of irrigation agriculture and hence of the system.

The third indicator listed in the table is the farmer’s income from rice
farming. ﬂﬂsimﬁmﬁurisdmﬂwﬁ.hmnth%ﬁmﬂmimmmMﬂr'MElﬂmr
productivity of rice production is also shown in the table as the fourth
indicator. ’
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The average labor productivity of the 1987/88 maha rice productlon 1n “S;'

L the study area was 112 rupees per labor day. Compared to other regions

comparable to the level in other dry zone regions except Hambantota. Becauae
~of the  long fallow preceding the last season, farmers in the study areahad

- there .had been no drought in 1987, the 1987/88 maha labor productivity ‘in
-u"Klrlndl Oya would have been slightly higher than actually attained. Among

.the sample strata, the highest labor productivity was recorded bv the DC 5
Qallotments and the lowest by the DC 8 allotments.

On the average for the whole sample, the value added per hectare wAs 11-
~ ‘thousand rupees, or 77 percent of the gross revenue.  Compared to the DOA’s
-+-1986/87 maha samples in Uda Walawe and Hambantota, the value added produced .
by the Kirindi Oya farmers was nearly two thousand rupees less, Since- the
cost of fuel for the tractor is not deducted from the value added in the

‘are adJusted by assuming the same rate of fuel consumptlon as in our Klrlndi
Ova sample, however, the value added in the study area was still lower.: =
Within our sample, the value added in IX! 8 was substantially lower than in

% other sample DCs, '

In terms of the factor payments, a distinct feature of Kirindi Oya’ rlce_w'-.

‘}i?productlon in the last season, as compared to other regions listed in Table -
3
r the labor income from rice production, is higher in Kirindi Oya in the -
987/88 maha than in other regions in the 1986/87 maha, except the extreme.

:Whether this feature of Kirindi Oya rice production is specific to the last
1season or more enduring should be checked carefully in the future seasons.'

Within the system, the factor share of labor does not show much

ired labor share was about 20 percent in DC 2 and DC 5, whereas it was as N
igh as 34 percent in IX' 8. This means that nearly 80 percent of the 1aborﬂ'
éome generated in the rice production in DC 8 was captured by hired -
aborers, while the ratio was about 50:50 in other sample DCs.

: Another distinct feature of Kirindi Oya rice production revealed by the
factor payments is that the factor share of land was as low as 22 percent...
This level of factor share of land is low, compared to other land scarce '
ountries in Asia where the factor share of land in rice production usually
alls in a range of 30-50 percent Unfortunately, in the DOA’s data shown
n Table 3.02, data on the land income are not available, Judging frOm'the'f
‘estimates of 'Land & surplus’' for the regions listed, however, it appears :
that the real level of factor share of land would be higher than the '

listed in Table 3.02, this level is higher than the level in the wet zone and.

- to spend more labor for land preparation than in an ordlnary maha season. If

DOA’s data, the two sets of data are not comparable. ' Even if ‘the DOA’s data

02, is the large payments to labor., Indeed, the factor payments to labor, ~

‘case of Kegalle. In terms of the factor share of labor, the share in K1r1nd1‘ ¥7,;
‘Oya is as high as 40 percent, while it is around 30 percent in other regions. - -

{Varlatlon across the sample strata. The division of the labor income hetwéen;:ffff; f
family and hired labor, however, differs very much among the’ sample DCs., The . /.~




estimated level of 22 percent. Should this be true, it suggests some
imperfections exist in the land market. In any case, this point alsoc needs
careful examination in the future study.

Only 1 percent. of the gross revenue, on the average for the whole
sample, was left as the operator’s surplus in the last season. On the long
run equilibrium, the operator’s surplus, or the profit, must be zero,
provided that all related markets are perfect. A negligibly small amount of
operator’s surplus, therefore, could be taken as a sign to indicate that the
markets are functioning well. From what we have examined so far in this
report, however, it is rather difficult to judge that the rice farmers in
Kirindi Oya operated under conditions that ensure a long run equilibrium.

As a matter of fact, the farmers in the DC 8 area incurred substantial
losses, or negative profits, in their rice production. A more definite idea
in this respect will be obtained after more investigations are made on the
1abor and land markets using data from the forthcoming seasons.

The farmer’s income from rice production can be obtained by summing up
all payments to the factors owned by him and the operator’s surplus. The
average farmer’s income thus obtained is shown in Table 3.089, assuming that
the typical Kirindi Oya farmer is an owner operator cultivating a one hectare
allotment. Tt was 59371 rupees, or 42 percent of the gross revenue, on the
average for the entire sample. If a farmer is a tenant operator of the same
size, his income is 2757 rupees ({amily labor income + operator surplus},
less than 50 percent. of the owner operalor's income. If a farmer is an owner
operator having his own tractor, his income is increased by the amount paid
to fived capital, totaling to 7643 rupees. As expected, the income from rice
production of the DC 8 farmers was substantially lower than that of the IC 2
and DC 5 farmers. Their income was even less than the amount paid to hired
laborers.

Comparing in terms of farmer’s income per hectare, the Kirindi Oya
farmers earned less in the last season than those in other regions in the
1986/87 maha. This lower farmer’s income from rice production is due to two
immediate factors. First, the value added in rice production was lower.
Secorsl, the share of income taken by hired laborers was higher.

The farmer’s income after deducting interest payments for production
loans is also shown in Table 3.09. This adjustment reduces the unadjusted
farmer's income by 10 to 15 percent., which seems to be a ‘moderate’
reduction. Such a moderate reduction is due 1o the fact that institutional
‘as well as interest-free informal loans were available to farmers. If all
loans had been from informal sources with interest of 60 percent per season,
nearly 60 percent. of the farmer's income would have been paid out as interest
for the loans. This illustration may suggest the importance of providing
farmers with institutional loans when farmers plan to grow non-rice crops for
diversification.
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e 3,01, Poputbation and samplo abtotments in disteibulary c_‘zmulh undt-‘r
) study in Tract. b ol kirindi Uva, by lULHLiUﬂ along
distribulary canal and by soil iype.

bocation along DC:

Soil Lype Head Middle Twil  Tolal .
—————— Number ol sample/Populubion ———---
2 ) i
~Well drained /10 10/16 3/.°3 . .- 20/29 -+
Intermediale 0/ 8 0/15 0/ 6 S 0729
Poorly drained 5/ 8 7/11 6/10 - .~ .~ 18/29
T Tolal 12/26 i7/42 9/19 o 38/87
Well deained 1/ 1 0/ 1 2/ 4 : 3/ 6
Intermediale 0/ 5 0/ d 0/10 0/19
- Poorly drained 4/13 0/ 8 T/17 _ 11/38
~Tolal 2/19 0/13 /31 - 14763
Well drained 1/ 1 0/ 0 76 - 277
Intermediate ‘ 0/ 2 0/ 1 o/6 . - -0/ 9.
Poorly drained 3/ 6 0/ 2 - T/19 oo 10727
“Total _ 4/ 9 0/ 3 8/31 o 12743
GLal: S
Well drained 9/12 10/17 6/13 s 25/42.
Intermediale 0/15 0/20 0/22 . 0/57
Poorly drained 12/27 21 20/46 - - 39/94:;
Total 21/54 17/58 26/81 ' 64/193.

uté:'Canueied and unculLivated aliotments are excluded.
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(Gross revenue {Ks) 17 Q46(100} 16 3B8(100]
Factor paymeni{Rs):

Currenl ingul®) 2 5100 16% 19370 1E)
Labor: Fanily 3330 200 3 6BE( 22)
Hired 1 8664 111 L4831 9)
Tolal 51890 31§ W5 31)
Fired capital®! 2§76 151 1 606( 16)
land & surpius®?  § T61{ 40} 7 630( 47

Value added™ {Rs) 14 §36{ 85}
Farmers'incomed HEs)10 104{ 59}

14 431 §8)
I 3420 &3

14 E02{tod)

2018
8 £36{ 44
L 9

753 B

15180 11

30380 20

B85 353
Jtbt Ah}

16 0p4{100]

Yool 20
i B46( 16)
¢ 11t 1)
b 367( 33
2 454( 15)
5 0431 31

12 4040 80}
7 685 4R

Table 3,04, Oulpul, inpuis, and [aclor paymenis per hectare, farm income por fectare apd por faem, and
prices, in irrigaled rice produclion in selecied regions i Sri Lanka and sbudy area.
198G /AT Mt [RT/8R Hitha
Region Kalawews Hatale Reyalle Uidawia i dwe Hambariola Riringi Oyal
{Kirindi Oya)
Vield (k) 748 4 663 3 623 LI § 32 374
Seed?? (kg 1208 957 1047 1508 1333 1318
" Ferliliser
Tolal value {Hs} 1l 1 282 115l 1 63 | 182 23l
¥ (ke " 98 G4 4] 10 Bl
P (g} 8 15 il ¢ & zl
K (ke} a8 LI dh 3 §] 30
Herbicide {Rs) 383 - - 348 ol 134
Peslicide fRs) 3l 17 0 §83 a7 97
Ladboridays)
Fumi 1y ARl G4 [TH T [A%1 wdi RRIER it 30 GAl A
Hi v 890 a6) LTI MG Bl ) ORI b
foin} PATET00G [AURDIG bl NEINENY dop b Pral by

Area cultivaled (ha) 0.86 0,56
Actual farmers” incume®) {Rs/[arm):
8 888 b 352
Price:
Paddy ricet®(Rs/hg) 3.9 1.0
Seeds {Es/ug! 5.53 5.05
Sitrogentt!t iBs/kg) 9.3 6.5
wage rulelf)(Rs/day) 37.9 2.1
Labor productiviiy!??(Rsiday}
124 102

13t

Note: 1) Data are from Depariment of Agriculluve{TA}. Ciimaliv-gevdrapiyeal specifivalion of the regions:
Ralawssa! Dry Zone, Worth-Ceniral, Malale: Wel-Dry interpedinle Zome, Cenlral. hegalle el Zone,
Cenbral, Udawalawe; Dry fone, South, Hambantola; Sry Zeme, Soulh.



- 58 -

Table 3.0% (Cont..di

2} Dala are for the sample farmers in our survey,
3} Superscripls B aud T sland for broadcasling and Lrapgplanting, respeciively, Although bulh methods
coexist in all regions listed, only major vne is reporled tn Lhis labla.
4} Seed, ferliliser, herbicide, pesticide and [uel. Fuel for Lracter is nol inclided {ur Che dala Trom DA.
5) Fixed capilal services such as dralt animal and Lractor For DA data, [uel iy included here,
For Birindi Oya dalu, the returns o services for fived captlal owned by [areers are iapuled using Lhe
markel rate, but not for DA dala,
* b} Gross revenue - {carrenl inpul + labor + fixed capitali,
7) Gross value added (Gross revenue - current tnpull,
8] Fanily labor + Jand & surplus. Assune thai all fermers wre vuner-pperaior,
§) Farpers’ income per ha x arey cuibivaied,
10} Farm-gale price of rice outpul,
11} Based on urea price,
- 12) Average for all operations.
13} Gross revenue/Lotal laber days.
14} Tncludes exchange labor,

¢ Source! Departmenl of Agriculture{1385), Cusi of Cultivaiion of Adriculiural Crops-Mshe 1386/37, Vol.!
{Peradeniya: Depariment of Agrivuliure],
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Table 3.03 Average rice vields (kg/ha) in Lhe DCZ2 allolments
in Lhe 1987/88 neths season, by localion along Lhe D canal
and by s0il Lype, based on Lhe 100% crop-cul survey,

Localion
Head Middle Tuil Average
Swll type:
Well drained 110 3808 4609 3999
(11) (16) ( 3) (30)
Intermediate ' 3596 3717 3619 3658
( 8) (12) { 5) (25)
Poorly drained 3768 3569 2973%24 34132
( 8) { 8) {10) (28)
Average 3857 3716 3424 3699
(27) (38) (18} (83)

NoLke: 1} Figures in parenlhesis are the nunber of allolments in each
calegory.
2) Yields wilh % and %% are slatistically different, at the 5%
and 1% significance levels respeclively, Trom Lhe largesl yield
in the same column. -
3} Yields wilh + are slalistically difflerent, at Lhe 5% signiflicance
level, from the largesbt yield in Lhe same row,
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Tabie 3,04 Yield and inputs per heciare in rice production for sample ailolaenls in Tract ¢, 337/85 maha,
by distribulary canai, by localion along disiribuiary canai, and by soil Lypet),

bC location Soil iype
Tola]l  —-mmeemmccmremmcme et e _ --
i 5 § Fead Middie Tail ¥Vell Poorly
kverage drained drained
Tieldt{kgi IWT 380 L0z6 3041 S E5T 3 BS) 1o 4 09 3 53gs
Currenl inpuis:
Seeds(kg} 13 1§ 15 14 13 112 142 i 131
" Fertilizer;
Yolsi value(ks) B3l Te3 1138 BiL 831 B0 913 918 B13
Niirogenike) Bt it 103 £] 82 1§ 6t Bt 80
Presphorus{kgi zl 15 W 1§ 19 3 25 19
Potassivafkg) ki i ¥ 29 8 i kTA 26
K, ol mppi. ] 3.2 LN LN | 5 A 3.2 3.6 1,0
herbicide:
Total value(Es) 154 i83 80t 18 AT K1 193 8t 2483
bo. of uppl. Bt B 1.0 4 B TRV} 64 .60 1.0t
Pesiicide.
Total value(Es} 421 050 813 §8 1N 1544 1173 168¢
No. of appl. L5 5.1 L il {9 51 3.8 5.4 .4
Fuel?} {Bs) 633 bl B84 BGZ 615 607 b62 635 . 631
Labor (deys®}:
Faniiy 5t £ 5 i1 B L2 'H 5t )
Exctange B ¢ il { 7 1§ 7 [T 5
Hired Ti £ 6 b7t 85 & " T §7
Tolal 1it 132 126 il i 1M 12¢ 14 117

Fired caritei®’ [ke} ] 672 TR 1 BS6 TRV DB igtr 175 1688 1 678

- Fote: i} In eack characleriviics greas, 8 Tigute Witk 1 s siabisiica.iy difleren. ron ihe olherisi al the

5 sigrilicance level or higher,

2 Umua mre from crop-cul survey,

3) Fuel fe+ tractor,

4) One iabor day = § hours,

5} Fized capile! service for iracior use in dand preguration ané pest-burvest activities. In the siudy
area, no draft aninal iy us=d, Cosis Tor fuel and opersivr are nol included. Service [roa owned
capilal i6 impuied at the masiel renial rale.
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Table 3.05 Labor use per hectare in rice production for sample alletments in Tract 5. 1987/88 maha,
by gistributary canal, by location along distrilutary canal, and by soil typell,

iy Location Soil type
Total e e
A 5 8 Head Niddle  Tail Well  Poorly
Average drained drained
-------------------------------- daysfha  ----mmermm e
tand preparation:
Family 6.7 4% 28.8 3.6 13.3¢ 21.8 8.2 24,7 30.9 23.8¢
Bxchange LA 3 BT 1.8 it 1.5 2.1 0.9 i .98
Hired 26,20 48} 6.2 114 . 25.0 1.3 e 22.6¢
Total 5430160 55.9 56.8  45.6% 55,3 52.9 65.1 7,2t
Crop establishaent:
Fanily 2,50 18) £.9 3.5 3.2 31 I 2.3 1.6 L
Exchange 2.0 2.7 .8 g3 2.4 3.0 2.7 {6 1.5
Kired 8.5 B2t 8.1 7.6 10.9s 2.7 6.9 8.5 7.1 9.0
Total 13,7100} 12,7 B9 il 15.2 12.0 13.5 11.9 13.8
Crop caret}:
Fapily 137078 8.8 B.6 5.1 11.8 1961 113 1.0 10,48
Bxchange 0.80 & 1.2 0.4 0 0.4 2.2 0.3 1.4 (.52
Hired 2.50 17 2.8 3.2 13 2.8 PR 1.2 i 2.8
Total 17.4{1501 2260 102 g1 15.0 d.lr 4.8 283 14,11
Harvesting and post harvesting:
Famrily 5.60 14 £.7 5.6 1.5 £.2 5.5 1.5 6.7 .4
Exchange T 2.8 §.5 2.5 2.5 2.8 1.8 2.0
Hired 300 19 .2 310 30.2 L0 3.3 I 2.5
Total £0.30100 38,7 4.1 38.9 40.0 1.7 41.5 3.4
Channel clearing:
Fenily LB 84) 14 1.8 2.2 i3 1.6 1.9 I 1.9
Bxchange 0 {0 0 0 ] 0 ] 0 0 0
Hired 030 154 0.3 0.2 b.8 0.1 9.2 0.7 0.4 0.3
Total 130160 L 2.0 3.0 1.4 1.8 2.61 1.6 2.2
Total:
Family 80139 56,8 LIS VL 50.2 58.0 4.7 5.4 1.5
Exchange 7,80 6 8.4 1.5 bt 6.8 9.8 £.8 12.0 4.4
Hired 58,94 55 §7.4 63,4 86.63 66.8 65.4 4.0 74,0 67.2
Total 127.6(100) 132,86 1250 1123 125.8 133.2  125.5 H4.4 116.5¢

Note: 1) In each characteristics group, a figure with 1 is statistically differeat from the other{s}) at the 5%
significance level or higher. une labor day = § hours.

2} Fertilizer-chenical applications, mamual weeding, and fencing.

1) Threshing, winnowing, and hauling.
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- Table 3.06 Factors affecting input uses pér hectare, 1987/8% maha: Sunmary of regression analyses!!,

3 .

Regression No. 1 2 3 { 5 b 1
Dependent- Seedst) Fertili- N P Berbi-  Pesti-  Total  Total
varizbie ger{value) cide cide lzbor costti
Sample size 63 63 ] 63 ] 63 6l 61
D-canal dunzy:

I PAA LAY R A S IR X A RL L L % 28.1 4.5 550

OC 8 0.7t BT 6.4 172 LIS ) 10 B 1 2.1 21.6
Location dunny:

Hiddle -12.1 53.2 EN 48 -2 AR -1.6 W1

Tail 0.9 63.0 2.2 8 -2 -1 7.2 166
Soil-type dunay: i

Poorly drained 1.8 -175 13888 L1085 qTIesr J3pgre 25,551 TR
Salinity:

Dunzy 1.5 16.7 -§2.6

X affected -4.51 -0.5 -0.4 -13.1
Tenancy duaay:

(wmer operator 0.8 -5 -5.9 S PR IR | I 18,3 il
Intercent 124 829 f0.2 1.9 £ 1231 115 13328
Rt 0,348 0,442 0,266 6.378 0219 0.1 D.eHl g.161
Re{adjusted) 0.279 .31 0.7 0.29%  0.120  0.210 014 £.050
F-value 4,99 6.22 2.85 L1 L 3.3 2.41 1.45

Note: 1} Regression coefficients with ¥, #¥, er ¥¥¥ are statistically significant at the 10%, 5%,
or 14 level, respectively,
2} Total factor payaents.
3} Serinity duemy is not included.
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Table 3.07 Faclo:. affecling rice yield per hectare, 1987/88 muha:
Sunmeiry of regression annlyses!).

Regression No. 1 2 3 4
Sample size _ - 108 108 62 62
D-canal dummy:

DC 5 527¢ 507 271 -157

DC 8 -435 -141 =465 -676%
Localion dummy:

Middle -140 -203 -226 -381

Tail -261 -243 -130 ~-123
Suil-Lype dumny:

Intermediale . -332 -28B4

Poorly drained -H6gsss -423» -385* - -191
Sulinily:

Dutniny -7923s

% alfecled -38* -363
Tenancy dummy :

Owner operalor -209
FerLilizer:

N T

P 29s

K -42
Non-fertilizer cost?? 0.01
Interceptl 4110 4121 4211 4497
Rz 0.147 0.201 0.252 0.352
R2(adjusted) 0.096 0.145 0.170 0.193
F-value 2.90 3.60 3.09 2.22

Note: 1) The yield dala are [rom the crop-cul survey. Regression
coelficienls with ¥, ¥%, or ¥*% are slalistically significanl al
the 10%, 5%, or 1% level, respectively. ‘

7) Tolal factor cost less lertilizer cost.
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Table 3,08 Suurces of credit for and anounl borrowed by s.-.ample ['annezs,
S by du:u 1bul.a1_y canal, 1987/88 muha. i3

»~

"“»fac 2:

:;CEDC 8:

k "Total:

3GOY

Institulional In_fm_i_ln_l ' :
(bank loan)  —c-mmeees o-—— —
WiLlh Without -~ Tulal
inlevesl. interest = o770
D Sumple size 36(100)
- Non-burrower 6( 17) RTINS
‘Borrower 30(83) 15042) 11(31) 26(72) .
Average amounl borrowed e
; ' per fatmer (Ry) 4166 1330 912 2242
L Ic 5:
crilt. Sumple size  14(100) o
2 Non-borrower 3( 21) .
o Borrower 11(79) 214 T(50) 9{64) .-
Averuge amounl borrowed ; e
per farmer {(Rs) 3814 644 1129 1772
S0 Sample size 11(100)
. Non-borrower 3( 27) - )
“Borrower 2(18) 2(18} 6(55) 8(73) -
Averuge amounl borrowed : . | Sl
per [armer (Rs) 891 300 3280 4180 -
S0 Sample size 610100}
Lo Non=borrower 12{ 20) C
ik Bol:'rower 43(70) 19(31) 24(39)
Averuge amount borrowed T
per lfarmer (Rs) 3495 1095 1389 2484
'_ Typical interest rale
L (%/seuson) 4.5 60.0 0

‘Note: 1) Figures in parenthesis are percentuge of the Lolal sanples.
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Table 3,03 Gruss revenue, faclor payveniy and gross value added per heclare, [arm income per heclare and per
farm, and Jabor productivily in rice produciion, 1357/8¢ nana, by disiribuiary canal, by ioceiion
along disiribulary cenal and by soil Lype, V)

b Localion oil Lype
Tolal  mmrmmrrmmrrmrrcr e
A 5 8 Beud Middle Tail Well Poorly
Average draiped  drained
------------------------------ RS - n - -
Gross revenuedi 14 351 14 74% 15 420 Q167G 14 7R3 16 6RO i3 803 15 53 13 BB

{140) {180} (196p (300§  (100) (100} (100} {100)

raclor payreni:

Cerrenl inpui®) YA T8 39N 2% SN 3 3MI 3N 3283
[ 23] {22y 18 (B (5 (28) () { 23} { &)
Fixed vagilaiti 1612 163 1866 1801 1616 Pe63 VIS 1 eER 1 87%
{12 N VYR 1L R OO T B T 3 B I D § R IV { 11} {1Z)
Labor: Family®) LB 303 ITES L ME 266G JL2 M 3L 2l
{ 18 CROP1EF (a0 r13 2y I { &1} { 24
Hired $3Y 33 vue ., 40z Y ME 0 30T3 3 AOT 1 4%F 0 328
{ &4 Cd o rEE (34 () (Eh (e { 23) [ 24)
Tolal B0  sZed 598 SIT0 6051 6185 S8 BT b
{ 4Z) K T N O VT B O N 2 { 44) { 4)
Laniti JEld iIgd 32 S 3ave VAME. S L Y1 323
[ 28] A T NS B O S A S (% B 41 { &0 { &
cperalor sursius? 1ii PEE I TS BT HRR ¥ Hio i 481 -1
P T B A S R 0/3 B A3 A T § N A {3 { -
{rogs value added® 006 145 DL B0 8GR 1D 3EE LD 3T 10 4er 12 01T 1028
{11 Y I 3 S Y SO U O O B 1] {17} {
Farpers’ incopeti:
Unad jusied 5811 6% 6614 IS4 6 Ber S IEy B B4D B3N
{ 2 CAR 8 LEN L (4 (W) {44) { 34
Interesy nd jusied 5157 D60 B 03T 2365 D435 Se4l 4508 598 45T
[ 38 (38 (38 (0 ¢33 (8 (3 (38} { #)
izber produstivityld! lid ur 122 W 110 116 108 116

Wote! 1) The [actors cwnad by farmere are impuled ab Lhe resgeciive markel prices. Figures in parenthesiy are
factor shares or percenlage of the gross revence, )

&} Yield per hectare x rice prive at farp-gile,

31 Seed, lertiliser, herbicice, pesticide, and luel for traclor.

4} Capilal service of Lraclor for laad preparativn and post-harvest operalions,

5} Includes exchange labor aller inpuled al the markel wage rales,

&) Land renl, paid or impuled.

Pt Grogs revenue - total factor paysents,

8} Gruss revenue - current inpei,

4 Assume thul larmers are owner-operator culiivaling vne beclare on the average, tnadjusled incons:
Inleresi payaenls for prodeciion loans are nel adjusied, Fumily labor + Land + Operator surplus,
Mjusled lncome: Inlerest payments for produclion loans are deducled. The amount of produclion loans
{ros instilutional and informal sources and respeclive inlerest rales are assumed as shown in Teble §.

14} Gross revenue divided by telzl labor days.



Table 3.10-. Markel prices used fo impy

‘Rice(puddy) pricel? {Rs/kg) 3.83 ‘Wuge rale (Rs/day)
S - Land prepaxdt..i.on
Seed(paddy) price (Rs/kg)} 5.80 - Planting - -

R - : - Fer Llllzer appllc,aLlon
Fertilezer (Rs/50kg bag): © . Weeding: Male

Vi 150 o < Female:
Urea 150 - Hd[‘\'eb Ling: Male
TDM 130 : : T Feuule

S Posi harves L

Tractor renlal rale {Rs/ha):
' Land preparalion 1168 Interest rale ( %/ seabon )
Posl harvest 003 Institu Llonal :
Inf ormal

Land rent {(Rs/ha) 3214

'-,Note: 1) Farm-gate price of rice output.




iV, KIRINDI OYA: IRRIGATION INSTITUTIONS
SEASONAL, REPORT FOR MAHA 1987/88

OVERVIEW OF IRRIGATION INSTITUTIONS FOR OPERATION AND MAINTENANCE

The Irrigation Department (ID) and the Irrigation Management Division
(IMD) under the Ministry of Lands and Land Development (MLILD) are the two
institutions directly responsible for the operation and maintenance (0Q&M) of
the Kirindi Oya Irrigation System. O&M down to FC turnouts is the
responsibility of the ID; management below the FC turnouts is supposed to be
done by the FC groups organized and initiated by the IMD. ‘The ID, at this
stage of the project, is engaged both in 0&M and residual work in the phase I
area and in construction work in the phase 1 and I1 areas.

IMD had sent two project managers to Kirindi Oya before the 1986 yala
cultivation season (the first season in the new area of the project). One
was to be in charge of the RB system and the other the LB system. They had
no field staff until one institutional development. officer (IDO) and thirteen
institutional organizers (I0s) were assigned to the project in 1988. One
year after the appointment of the IMD project managers {PM}, the PM in charge
of the Left Bank area was reassigned to be in charge of the older Ellegala
and Badagiriya systems, leaving the other PM to handle both the right and
left bank areas of the project.

The PMs were supposed to form FC groups and distributary (DC)
organizations for water management and other related activities in the
turnout areas, and establish project committees for each canal system. These
comrittees were to facilitate inter-agency coordination and should include
representativeg of all agencies involved in the promotion of agricultural
crop production within the system, with an equal number of farmer
representatives (ADB 1986:27). It is evident from the ADB report that IMD
project committees are supposed to achieve agency coordination in each canal
system, hernce three IMD project committees for three systems (LB, RB and
old). 1In this sense system coordination and project coordination for O&M
define the limits and boundaries of authority.

ID Organization Structure for Operation and Maintenance

The ID organizational set up for O&M proposed in the ADB {1986)
Appraisal Report (II) comes into effect after the completion of the Phase II
construction work. At present, O8M is handled by the same ID staff engaged in
the construction of Phase IT. Figure 4.1 illustrates the structure of the
project level ID organization for O&M.
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jgure 4.1. O&M organizational structure at project level.

CRE
(Head of Construction and O&M)-

----- > SIE (WM) —---> WM Consultants

RE (RB) : RE (HW) RE (Rehab.) - RE (LB} ° -

{édﬁstruction & 0&M) Maintenance O&M 00n$tructiOn_&‘0§M)
; of HW R B
' B =
IE (O8M) IE (oaM)
B AN

handles construction
" .in Tract 6

[
—— -

3 TAs (O&M)
TAs TAs 2 TAs
] ! A
H ' . N
¥ ' , '
3 WER WSS WSS WSS
% Irrigation : ! IR T
L o Laborers (39} ’ Laborers Laborers R Iaborers 5

'frbcedure for Operation of the System

£ ¢In'yala'1986 and maha 1986/87, the operation, maintenance and = .~
distribution of water, monitoring the discharges, and all other activities
relating to water management were handled by resident engineers (REs) of ‘the
espective canal systems. Even the waler issue schedules were: prepared by
them and they had the authority to instruct the RE (HW) for main sluice
peration for discharges. Even though the REs are still responsible for mos
f these activities now, duties such as the preparation of water issue _
schedules, water allocation from the reservoir, and control of the sluice
ite operation have been assigned to the senior irrigation engineer for water
management (SIE [WM]}. According to the chief resident engineer {CRE}, th
IE is in charge of the operation of the irrigation systems and late this
geason had been delegated the authority to instruct REs with regard to the’
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SIE is in charge of the operation of the irrigation systems and iate this
season had been delegated the authority to instruct REs with regard to the
operation of the system.

This modification of the 0&M structure of the 1D by assigning the SIE as
the person in charge of operation of the systems was done because the ID was
not prepared to use the water management consultants' computer model for
systems operation or preparation of water issue schedules. The data used in
developing the draft O&M manual were not considered realistic and reliable;
hence the water issue schedules were not considered usable. Therefore the
SIE, who was originally assigned as a counterpart to the water management
consultants, was entrusted with the preparation of water issue schedules,
control of discharges from the reservoir, etc., in order to operate the
irrigation system in the absence of reliable guidelines.

The SIE, with the assistance of three irrigation engineers (IEs) and
four technical assistants (TAs), prepares water issue schedules prior to the
commencement of the season and sends them to the respective REs for
implementation. RE (RB) or IE (O&M) distribute the schedules to TAs with the
necessary instructions. A copy of the water issue schedule for a particular
DC or FC is given to the water issue laborer in charge of that canal by the
TA, indicating the water level to be maintained in the ¥C or DC during the
season {different water requirements for different growth stages are
indicated by giving varying heights of the water level from the weir to the
water surface), and also the instructions for rotational water issues. A
copy of the same schedule is sent to FC leaders to distribute water among
farmers. The ID did not prepare a timetable for rotation within FCs this
season as it did in maha 1586/87.

The irrigation laborers had been given a form to be filled in daily,
indicating the discharges made to FCs and DCs under their charge. They were
supposed to submit the form to the IE (0&M) once a week (every Monday
morning)}. These completed forms were supposed to be sent to the SIE once a
week but were in fact not sent this season. An irrigation laborer who worked
independently from other irrigation laborers was employed to do gauge reading
and take water measurements at offtakes from the RBMC in order to monitor
the discharges. We understund this was given up later because the IE found
that, the irrigation laborer had given him wrong information without even
going to the field. Therefore, the only monitoring system in Kirindi Oya,
if any, was the random check on discharges occasionally done by SIE's staff.

Water Management on DC2

Water issues to Tract 5 began on 25 January 1988 with 30 percent of the
water requirement. for land preparation being issued at the beginning; this
was increased later to 100 percent when the farmers asked for more water from
the REs. This practice was adopted because most of the f{armers were away
from the hamlets when water issues began. The ID had plans to issue water
continuously for a period of five weeks for land preparation, and implement
rotational issues thereafter. But this could not be done in Tract 5 because
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there were delays on the part of farmers due to non—avallabllity of - aeed

-and delays in the issue of bank loans. The irrigation aborers '
-instructed to increase the discharge if there were requests from O
eaders during land preparation period, but this contlnued even'afte:”

When the IE (O&M) received schedules for implementing ro tlons ampag
- in mid-March, he instructed the TAs and irrigation’ laborers. to impl
rotation. The rotation was implemented on 21 March 1988 without
orming farmer representatives. Since the irrigatorin DC2’ had not been
fed on the rotation by the TA or IE, he had closed FCs' 10, °11, 13; 14
15 instead of closing FC 9 on this day. As a result of confuslon and
k of information about closures and rotations on RBMC, farmers who had
rayed weedicide and were waiting to irrigate land had diffi ltles.: 8
;had not. been informed of the implementation of the rotation -in orderﬂfbr
em. to adjust to it and use weedicides, farmers were against the rotation
”e;lrrlgatlon laborer also apparently did not know how to- adJust the BCZ“
discharge to the canal as per the schedule given to- ‘hime o

When we interviewed the SIE on 22 March, he was not aware of the
einentation of rotations in Tract 5. Though schedules had: been sent-
y-he had not. expected the RE to implement it yet. He wantéd to hold.
ining classes for farwers, TAs, work supervisors, and 1rr1gators before
lementing rotations. He claimed he had instructed the RE- (RB) not to
lement rotations until classes were held, and said there was supposad
contlnuous issue until 28 March. ‘

“There was a similar kind of shortage of water in DC2 from 10- 18 Aprll
ter the rains. RB main sluice had been closed during. this: perlod,as a
regventive measure to avoid possible damnge Lo canals and -tanks by rain. The
farmers had not been informed of this by the ID and many of the:ID officials

te on leave for the Sinhala New Year holidays. Some farmers believed ther
not that much rain and that scarcity of water affected the—crop. ‘

The proposed rotational issue did not work even after 28‘Mafch.

reason for this was the diversion of excess water in RBMC 1nto BC2

only instruction the irrigators had from TAs at this time was to

maintain full supply depth (FSD) at cross regulators and save the coffer daun
ow-the BC2 offtake. = There was no other alternatlve to save 1t exeept b

i ertlng excess water to BC2 and its DCs and FCs. o

- There was no regular wonitoring of discharges, or superv;slon of
.rrigation laborers by TAs, No work supervisor was involved in ‘the = .
rations, and irrigators in DC2 went to the extent to say that they have'
ing to do with him; he (the work supervisor) is there to Bupervise "‘
mgintenance gangs. We mel the TA in DC2 on only one day, after complaints
FC 15 farmers about Lhe scarcity of water. The gcarcity occurred
use the irrigator in DC2 was absent from 11 to 14 May and ‘the canals Wer
ept as they were on the 11th until the TA came to the Tield with another
rer to adjust the gates. There were no acting arrangements made for the’
rer who was absent. N e
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The interveniion al Limes by the SIE and his slafll in the RB system is
also noteworthy. When unusual flucluations in RBMC and discrepancies in
discharges at offtakes were observed by Lhe SIE and his staff on occasional
vigits to Lhe lield, they insLructed Lhe irrigators Lo adjusl lhe gules.
From Lhe poinl of view of the SIE, he fell he had Lo do Lhis because nobody
else was moniloring discharges. However he reported thal on some occasions,
he felt frustrated with the irrigalion laborers for being reluctant Lo carry
out his orders, and with olher staff for nol supporling his actions.

Preliminary Conclusions on the O&M Organization

The present organizaltion structure for the operation of Lhe system
appears to have the following problems:

1) REs in charge of canal systems concentrate more on achieving
construction targels which is the basis used by the ID in evaluating
performance of ils officers. Even the IEs in charge of O&M handle
construction work in phase 11 and TAs and work supervisors Loo are
officially or unofficially engaged in construction work. Hence O%M
receives less attention.

2) There are no incenlives for O&M sialf and no clear indicators to
measure the performance of the staff.

3) The aulthorily over operaLion of the syslem is divided among REs and the
SIE, so no one is responsible for the operation of the enlire syslem.

4) Though the SIE is assigned Lo be in charge of operations, Lhe IE (O&M)
in charge of RB is apparently nolL aware of this, leading Lo conflicts in
the organization. According to the IE (0&M), the SIE is responsible
only for the preparation of water issue schedules. This would suggest
there is a communicalion problem within the ID managemenl syslem.

5) The present system of operation by the SIE via RE (HW} and REs needs an
effeclive communication system. There is no such communication system
in Kirindi Oya.

6) There is no communication even among ihe TAs in charge of the tracls.
What happens upstream or downslream on the RBMC is nol known by other
parties engaged in operations.

7 There is no effeclLive feedback from the field to REs olher Llhan requesls
by farmer representatives for increasing the discharge al o time of
scarcity. This is mainly because channelling of information [rom
irrigators and work supervisors via TAs to the IE does nobt occur as
there is no system for communication feedback.

8) The actual operation lies entirely in the hands of unskilled laborers
temporarily hired for this purpose. There is not much guidance or
supervision of them by senior field slLaff.
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There is no system for monitoring dlscharges other than random checks
by the SIE's gtaff.

of the Irrlgation System

The maintenance of the irrigation system after a cultlvatlon Season'i“”_
ed to be done by the ID down to the FC turnout. Broken 1rr1gat10n S
tures in FCs too are repaired by the ID. The farmer representatives S
‘have been complaining of various defects in the canal system ‘at ‘the IMD
ot committees, and Hamlet 11 FC leaders had forwarded them in wrlting to”-
RE {RB) in March 1987. The secretary of the DC organization had
ved a letter from the RE (RB) in August 1887 stating that the :*
itenance work would be completed soon, with instructions to the TAs to -
field inspections and prepare estimates in cases where neqe”aary When
Guired about the maintenance program, we were told that these- 1rr1gat10nﬁ'
ems had been directed to the TAs for necessary action. BC DC :
ng work for the next season had been started by farmers hlrEd by the ID“'
daily paid basis in August 1987. DC leaders organized labor gangs for
‘clearing. The BC2 and DC2 roads had also been repaired, but not those  '“
her DCg in Tract 5. However there was some unhappiness smong farmers
elt that the irrigation difficulties reported to the RE- through the DC
anization had not been addressed.

e df IMD in Operation and Maintenance at System Level

“The task of the two IMD project managers is to form farmer organlzatlons‘{
elop linkages for coordination among various agencies 1nvolved in ‘

tural implementation. The activities of the two PMs are supposed to
'ined to the canal system on which the project committee 1sfbased R
re-are two project committees now but there will be three in. future fcr Sy
three canal systems, RB, LB and Ellegala). The following are our _
minary observations with regard to the role of IMD in the,proaect.

Both IMD PMs in Kirindi Oya are unaware of the coordinating -~ .
arrangements proposed in the ADB Appraisal Report II, and feel that the‘ o
present arrangement of coordination through the project Coordlnatlng
mmittee (PCC) undermines the role of the IMD and the PM in_the new
area, in addition to being a hindrance to the promotion of farmer N
“participation in the management of the system. This was malnly because
the PCC does not discuss issues relating to agrlcultural 1mplementat10n={
programming in detail, and does not have a program for such things:
other than the’ cultlvatlon of paddy in maha and other food crops in
yala. Water issues for a season are discussed just one month or. 80 .
_prior to a season and recommendations are made. But the ID program for
‘the maintenance of the system, and the achievement of the objectives of'
IMD in promoting farmer partlclpatlon are not discussged here. The . -
ttempts by the PM (IMD) in the new area to get farmers.to. participate -
in this committee failed and led to conflicts and ccntradxc_lbns among S
some officials.
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A project-level official, commenting on this issue, said at a recent

PCC meeting that the IMD PMs can "represent’ farmers at the committee, a
role quite contrary to the philosophy of IMD. This remark suggests the
view of the bureaucrats towards the IMD, and the status of IMD project
managers with no authority in a hierarchical organization in which
authority matters a lot,

Though the organizational arrangements ol the project confine the IMD
PM’s activities to a particular canal system (a lower level

coordination compared with project-level coordination), almost all the
afficers are of the view that the coordination necessary for

agricul tural implementation should be done by the IMD project managers,
and the failures are due Lo their inability to "handle it fully.” It is
difficult to expect that the IMD project committees can handle system
level coordination under the proposed set up, even with other line
agencies’ cooperalion.

None of these committees considers the Ellegala system as a project
concern with regard to agriculiural implementation. The administrative
and O§M functions are under ithe Range Deputy Director (Irrigation),
Hambantola, not. the CRE. The P(( discussion in this respect, is limited
to rehabilitation aspects of the old system. The Badagiriya system has
been denied water from the main system in a recent decision because of
the likely scarcity of waler after the completion of Phase 11. In this
case priority is being given to settlers anticipated to come within the
next two vears, depriving a settlemenl (Badagiriya) established some 25
years back of water.

Our observaltions al. IMD-established DC committees revealed that they
cannot, solve a lot of problems presented by farmer leaders without
direct involvement of higher level project officers. Problems like non-
construction of main drainage canals and delays in lot development (land
levelling) have been there since 1986 with little progress made until
very recently (after this season was completed construction of drainage
canals was initiated). IMD project committee minutes substantiate that
this had been presented to the ID and to the notice of officers
concerned. In addition, minor irrigation difficulties, settlement
problems, issues relating to community welfare, input and credit supply
are also discussed at these committees.

The variety of problems discussed at IMD project committees may suggest
to an observer new to the system that these committees deal with all
these problems, even things nol. in the purview of IMD. However since
there is perceived to be no mechanism to solve non-agricultural
problems, the FRs representing their community (it is not only an
irrigation community but also a settlement community) try to find
solutions to their problems in these committees because they are the
only organizations functioning at Jeast to a certain extent at this
stage. {The earlier kattinayake system no longer works in Hamlet 11 or

any other hamlet in Tract 5}.
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orgamzatlons. Some farmers believe the functwn-o__ ’
8 to pacify them. This situation, and the lack*éf'i t

The involvement of the IMD progect committee in agrlculf
implementation is limited to attempts at problentsolving
“erigis such as shortage of seed paddy, agrochemicals and ther 1nputs
delay in pavment of bank loans, and compensatlon for cro ’

'could be solved by farmers with assistance from: IMB.'
‘ o things, they bring visible benefits to the communlty, [ Ly
level organizations to underta.ke them can be swmnrlzed as ollows

in the ori ginal Vl]ldkﬁ%- Many setllers, thnugh
=-apparently have lands in their original v1llages.
 peasants stay in the hamlet to face hardthps.

prOJect “The economic backwardnesq itself is a realfcﬁﬂsn,
“to think of organizations (see Merrey and Somaratne 1988

select. FC leaders and form DC organizations within a pqr od“of'¢n¢A
as instructed by his superiors. He was not a351sted-b‘ Gs ;) ;tha
stage. Though some FC leaders were actlve in the sens that they
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altended DU meetings, Lhere was no active participation by farmers at FC
level. Since there was no training for FC leaders, and no FC group
meetings under the guidance of an [0, the roles of FC leaders and the
farmers were not very clear to them. In short the organization was
something organized from above and not below.

More Lhan 60 percent of the farmers in our sample deny membership in DC
organtzations, lelling us thalt FRs are the members, The activities of
DC organizalions are limited to presenting problems to various line
agencies for solutions. No attempts are made by leaders to do something
by themselves, In most cases, the secrelary or the president of the DC
organization plays an active role by meeting agency officials for
solutions to some of the problems. In Hamlet 11, the secretary’s role
looks more like that of a patron. The farmers come direct to him
without, going Lo their FR becauso Lhey bx:lieve that the secretary has
close contacts with agency officials, They do not go to the president
because he has no such contacts.

Most of the leading men in the X organizations had been village-level
political leaders before coming to the settlement. Though they have the
organizing capability for political purposes, these leadership qualities
may not suit the new organization. Therefore, the IMD organizations in
Kirindi Oya reflect the pattern of a political organization, with an IMD
project manager instead of a Member of Parliament to whom farmers can go
and appeal to influence bureaucrats., The solutions to farmers' problems
in this IMD organization are perceived as lying with leaders and not
with the ordinary farmers.

Since the concept of farmer participation has been introduced without a
reorientation in the bureaucracy’s long tradition of paternalistic
decision-malking, IMD project managers who are keenly interested in such
organizations are themselves likely to deviate from the IMD mandate and
may not be able to form useful farmer organizations in the absence of
line agency cooperation. Since the IMD PMs have no authority to
instruct other agency officials or influence them, they have to fall
back on farmers to claim legitimacy as the only project manager amidst
several project managers with more authority. This fragmentation of
authority continues Lo affect efforts to work with settlers and gain
their confidence, i.e. to establish some legitimacy.

Because the amount of water actually issued was more than the demand,
the FC leaders did not have to gel very involved in water distribution,
for example by organizing rotations, this season. Five tail-end farmers
of FC 11 did have diifficulties because of excessive water use by head-
end fammers. The FC leader could not solve this problem and tail-enders
resorted to stealing water at night. Simultanecus sharing of water was
the practice throughout (see Merrey and Somaratne 1988).




Gén_mittee System for Project and System Management _':

‘"System" here refers to the canal system, and "project” ‘to the ‘entir
ndi Oya Project, consisting of LB, RB and Ellegala systems. - The IMD
ect Committee has been discussed above, in some detail. . Some brief
iminary observations on other committees follow: B A

‘The Project Coordinaling Committee (PCC). This is the committee
osed in the ADB Appraisal Report 11 to take decisions regarding almost
project activity. Though it is chaired by the Government ‘Agent {
Hie' proceedings are conducted by the PM (Settlement). - District-level’:
roject-level higher officers attend committee meetings: " It is dominated by
cers of the Land Commissioner’s Department including the Additional L
issioner from the Colombo head office. The constructiorn af settle
prégrams are discussed in detail and evaluated at monthly meetings of this
mittee, but the commitiee does not go into detail on O&M or agricultural
ementation issues. The farmer representatives are not allowed to
fcipate in this committee though there were attempts by the IMD to get

2ir participation (Merrey and Somaratne 1988) .

The Subcommittee of the Project Coordinating Committee. This was
ormed in mid-August 1988 to discuss the agricultural ‘prografn ng for the
§ject in detail. The project authorities had understood by this time tha
' ‘'should be a pre-set program to achieve project ‘chjectivés. ' The
pmittee is chaired by the PM (Settlement). The membérs. of the ‘committ
‘are the two IMD project managers, the CRE, the agriculture officer of the
ject, and the Assistant Commissioner (Agrarian Services). :The dec
ie committee regarding a cultivation season is intimated ‘to the DAC
aminittee (see below) to be discussed with the farmers. - Th PM (IMD)
“area proposed that farmer representatives be allowed to participat
idea was rejected by both many officers and certain’consul
fcial claimed that the PM (IMD) can represent farmers’ ide
cision regarding water issue for maha 1988/89 was talen a

The DAC Subcommittee. This is the decision-making body:
ogramming and implementation in the district. All IMD pro,
rrigation engineers, and agricultural officers of the district’ _
ting. Farmer representatives from all the projects in the district .
end this meeting. The meeting is chaired by the Additional GA on behal

the GA and the secretary is the Range Deputy Director. (ID). The CRE
{Settlement) for Kirindi Oya do not participate in-this"~ ;ting; ‘

* Progress Control Meeting. This meeting is chaired by the PM - :
ttlement).. The members are the field level of ficers ‘of LCD supervising
~irrigation conmstruction and settlement work. The progress of =
gtruction and settlement activities are discussed at this meeting. ™

banks send representatives to this meeting but.nqt'otheriline_agenﬁié‘




Other Departments. There was some dissatisfaction among farmers
regarding the operations of certain other departments. For example, there
was no effective Agricultural Instructor (AI) in Weerawila Division during
this season. The acting AI had no transport. Even the KVS in our sample
area was an acting officer as there was no permanent KVS assigned to Hamlet
11 irrigation area. The Training and Visit Program did not work at all this
season. There was nobody to give advise on pest control, resulting in
severe problems documented in the research on economics of paddy cropping.
The sitvation was showing some improvement by the end of the season, when
extension staff became available.

As the cultivation season started suddenly, the Agrarian Services
Centers were not ready with the input requirements such as fertilizer and
other agrochemicals, despite very great efforts. The farmers were not in
agreement with the arrangements of the Agricultural Insurance Board for the
estimation of damages to the crop. The practice adopted by the Board was to
send a field officer to the individual paddy fields and make recommendations
regarding payment. The farmers felt that the officer concerned cannot do it
satisfactorily alone, and requested a committee comprised of KVS, a
cultivation officer, a FC leader, and the field officer of the Board to make
recommendations regarding payment of compensation. This was agreed to but
was not implemented this season.

The Agricultural Insurance Board has so far been unable to provide
insurance cover for other field crops, though the matter was taken up at the
Central Coordinating Committee in Colombo. There is no possibility for
farmers to get bank loans without the insurance cover.

RESEARCH PLANS FOR MAHA 1988/89

During the last season, the institutional component of the research
attempted to cover both the agency and farmer levels about equally. During
the maha 1988/89 season, the Research Assistant concentrating on this
component will continue to attend key planning meetings of the project.
However, interviews and observations will concentrate more heavily at the
field level. A series of questionnaires have been developed to
systematically interview the sample farmers; all the FRs in DC2 plus a wider
sample of FRs on the Right Bank; and a sample of field-level officials of the
ID, IMD (including IOs, IDOs, and PMs), LCD, Agriculture Department, and
Department of Agrarian Services.

For the sample farmers and FRs, the questions concentrate, among other

. things, on water problems, the effectiveness of the farmers' organizations,
views regarding future levels of responsibilities for farmers,, and potential
interest in growing non-paddy crops. For the field-level officials, the
questions concentrate on their own views and perceptions about their jobs and
their relationships with farmers, their views on the effectiveness and
sustainability of the present farmers’ organigzations, and their views on
future levels of responsibility for farmers. Questions for IMD officials



t_ is expected that these data will provide a basls for Sys.ematlcal
ylng strengths and weaknesses at the field level a.nd possfble




V. ON-FARM TRRIGATION MANAGEMENT FOR UPLAND CROPS - KIRINDI OYA

The main activities were connected with providing the necessary guidance

and support to the Department of Agriculture in (a) planning the layout and
development of the Agriculture Research Station at Wirawila, and (b)
developing adaptive research trials for the forthcoming maha season in
farmers fields.

AGRICULTURAL RESEARCH STATION, WIRAWILA

1.

During the visit to the above station on 10 May 1988, we met with the
DDR Angunakolapellessa and his staff and outlined to them the scope and
objective of the IIMI’'s studies as outlined in pages (22-25) of the
Inception Report.

An important outcome of this meeting was the nature of the development
plan for the research station which would help to meet both the short
and long term objectives of the research plan as outlined in the
Inception Report, and also the longer term requirements of a research
station that would serve the future needs of the Kirindi Oya Project.
Broad agreement was reached on the physical layout of the station fields
and the on-farm irrigation layout that would serve both immediate and

long term needs.

A follow-up visit to the Land and Water Use Division of the Department
of Agriculture was made on 13 May 1988 where the preliminary plans for
the field layout and channel system of the 5.3 ha research station were
evamined and some modifications and improvements were suggested. A
preliminary cost estimate (bill of quantities) for this work as prepared
by the Soil Conservation Division of the Department of Agriculture
amounting to approximately Rs. 500,000/- was also examined and some
items of less importance were deleted from the bill of quantities.

At the next visit to the Agricultural Research Station, Wirawila on 24
May 1988, where DD Extension and his staff, the DD Research and his
staff, and the Head, Land Use Division and his staff, all of the DOA,
were present, the layout plan prepared by the Soil Conservation Division
was examined and discussed together with a visit to the field in order
to relate the proposed plan to existing ground conditions.

Tt was agreed that the land be levelled and prepared in the form of
cross—levelled graded terraces, and that the field channels be lined
and have a drop structure-cum-field outlet to each individual terrace.
The location and alignment of field chammels, field ditches, drainage
channels, roads and perimeter fencing as shown in the proposed layout
plan was matched with ground conditions, and some modifications were
suggested. A detailed soil survey was also recommended so that the
layout of the field channels would command all three soil types in the
toposequence. This was subsequently done by the Land and Water Use
Division of the DOA and the layout of fields and field channels was
modified accordingly.
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- Because of unsettled conditions in June, it was not: possa.blb to g
- -Department of Agriculture and Irrigation Department per unnel tog
to follow up the implementation phase of the earlier plans- and
.. discussions. A meeting was, however, organized at th‘ 2
" Training Center Wirawila of the Agriculture Department 5

which was chaired by the Additional Deputy Director Res .arch (Aﬂ,
from Peradeniya, and at which the Chief Resident Englneer {KOISP)
other key officials were present. Allocation of respms:.bllity f
- implementing land shaping, construction of irrigation oharmels, :
.. measuring structures (flumes and weirs), road network, 3 énc:.ng and E
- constructions between the respective departments was: ed
: provisional deadlines to complete the work were- also set-.' '

)

It was agreed that the responsibility for carryi'ng out the irrigat
and road network, fencing and other construction will- be borne by r'the
CRE (KOISP) who will execute the work through contrac‘bors, and thﬂt
- land shaping activity will be the responsibility of the DOA. -It wa.s
“also decided that every attempt be made to complete the work by 30
- September 1988, mo that the proposed maha program: for 1988/89 could
 commence by the first week of October 1988.

W-STATION RESEARCH AND ADAPTIVE RESEARCH IN FARMERS FIEI.DS

_The On-Station Research for maha 1988/8% will be the. Same as descrlbed
. in page 3, Appendix VIII of the Inception Report. ‘Every attempt wil
- made to implement this plan for at least one transect. with a view to
testing a range of upland crops on the well dralned and: mperfect},y
: d.ralned RBE soils during this season.

At the meeting held on 24 May 1988 at the ARS W1raw1la at: which the D
Extension (DOA) and DD Research (AP) were present, it was proposed tha.
'a special Regional Technical Working Group (RTWG) be’ held for
" requirements of the Kirindi Oya Project area. It would: be chaired _by' =
DDR (AP) and be attended by staff of Agriculture (Extension}),: Irragat‘_ )
Department, and IIMI staff, and will be held in late July to early = .
© August. According to the staff and financial resolrces:presently . _

. available it was agreed that the adaptive research in- farmers’ fleld ir
‘the maha season will essentially consist of testing rice varieties of -
the 3 to 3 1/2 month age class and that some testing: of rice varletle
for salinity tolerance would also be carried out.  The: ‘extension staff;
" 'will locate the farmers fields on which the testing will be done. “In
__-'addltlon, the extension field staff will conduct some exploratory tri
in farmers fields with crops such as banana, sweet potato and small.
extent of onions. It was noted that crops such as ch:,llle, gireen
gingelly and cowpea were already being grown by farmrs in small e




Copies of ‘'Guidelines for Carrying Out Adaptive Research Trials’ taken
from the Sri lanka Agricultural Research Project (World Bankt Report No.
6217-CE) were given to the concerned officers present at this meeting,

and some general principles were also briefly explained.

A special Regional Technical Working Group (RTWG) meeting to discuss
Kirindi Oya Project problems and research was held on 3 August 1988, in
the office of the Assistant Director Extension {Hambantota). It was
chaired by DDR {AP) and staff from DOA, ID, and TIMI were present.

Some outstanding matters relating to the development of the ARS Wirawila
were cleared at the commencement of this meeting. This was followed by
a general overview of the crop production performance and irrigation
problems encountered since yala 1986 which was presented by the AD
Extension and the Sentor Agricultural Officer KOISP.

It was reported that an average rice yield of BO bushels/acre (4.0 t/ha)
was recorded both in yala 1986 and maha 1986/87 when water supply was
adequate, bubt that the average yield in maha 1987/88 had dropped to 57
bushels/acre (2.85 t/ha} because of water inadequacy. However, 605 ha
of other food crops (OFC) were grown on the rainfed non-irrigated upland
during Chis Maha season.  The present thinking of the DOA was to grow 3
and 1/2 wonth varieties of rice in the new areas under KOISP, and permit
the growing of 4 month varieties in the old area under the Ellegala
system.

The importance of keeping within Lhe accepled sowing to harvest pericd
for each season was highlighted especially in relation to minimizing
pest. and disease problems and capturing the optimum benefits of the
rainy periods and dry periods. Well considered decisions on the dates
for commencement. of the season, f{irst issues of water for land
preparation and age class of rice varieties, were therefore of crucial
importance in maximizing rice production.

Adaptive research trials by DOA on rice for maha 1988/89 will be mainly
testing of the new 3 to 3 and 1/2 month rice varieties from Ambalantota
Rice Research Station. This will include testing of the new generations
of salinity tolerant. varieties in selected locations, and testing of the
new releases in the shorler age class from the national rice research
Progran, '

For non-rice crops or OFCa, Lhe extension staff ol DOA plan to conduct
only exploratory trials consisting of five types of crop combinations in
34 demonstration plots of 1 acre each during this maha season. These
crop combinations are made up of chillie, green gram, cowpea, sweel
patato, groundnut, vegetables {okra) and banana.
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Within the sub system area in which 1IMI’s studies are being conducted,
there will be two or three demonsiration plols of one acre each and they’
will be closely monitored for amount of water use and relevant economic. . -
data for the different crop combinations. Monitoring of economic data:
will be done by Research Officer Economics of DOA, and IIMI will carry
out a few water use measurements on selected crop combinations.




VI. TIRRIGATION SYSTEM PERFCRMANCE:
KTRINDI OYA 1987/88 MAHA

The purpose of this chapter is to present the major findings of the
analysis in the previous chapters on several dimensions, to weave an
integrated picture of the system performance, and to focus on salient
systemic interactions. It represents the results of the study of only part
of a season where the emphasis was on understanding the system and the
constraints to performance. '

SYSTEM

The sub-system studied is a small part of the Kirindi Oya Irrigation and
Settlement Project (KOISP). In a hierarchical view of the system, at the
first level, it is an irrigation water conveyance and delivery system which
consists of the physical infrastructure of canals and gates, the irrigation
agency personnel who operate the system and deliver water, and the farmers
who receive water and grow crops. At the second level, it is an irrigated
agricultural production system. The farmer, who is the producer, makes
decisions and combines with water and land the various inputs like seeds,
fertilizers, pesticides etc, obtains credit, procures labor, grows crops and
finally produces the crop yields. He markets the crop and seeks to improve
his well being with the resulting economic benefits. At the third level,
there is the social gystem in which the other two systems are embedded. The
social values, beliefs and attitudes, the customs and traditions provide the
basic framework for the behavioral patterns and the institutional settings of
the system. These systems are also embedded in the wider environment with
its natural, economic, social and other dimensions.

As we go higher up in the hierarchy of systems from the first level
onwards, the complexity of the systems and the interactions increase, the
proportion of hardware in the system decreases, and the degree of control and
our ability to manipulate the system decreases.

- The system has -many.attributes and-.characteristics: the scale, s8ize and
variety of the components like the canals, structures, soils, crops; the
complex interactions among water, fertilizer, crops, prices, markets and
behavior patterns; the dynamic nature of the processes - no two seasons are
alike; the effects of uncertainties: hydrologic, economic, political; the
multiplicity of persons making decisions at various levels; the competitive
nature of resource allocation situations especially in the context of large
scale public systems serving large number of beneficiaries, some of them
newly settled.

K, OBJECTIVES, «CRITERTA

Performance of a system has to be evaluated in terms of the goals and
objectives set for it and the degree to which they are attained. Performance
criteria have to be established and where measurable and quantifiable,
targets need to be set. Performance monitoring and feedback provides
information necessary to review the targets, the criteria, and, in some



:even:.t_hér %dﬁjectives. Setting broad national
a ve‘ly si'mple. But to dlsaggregate these and t

n. dealmg with performance of large-scale and: comp,
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: mterval of seven days was assumed at the FC ‘l
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season. They provide the water delivery targets and instructions on
operation of the gates at various levels of the distribution system from FC
upwards to DC and BC.

Water delivery operations, Water deliveries were made on a continuous
basis throughout the season and the proposed rotaticnal schedules were not
implemented. There were a number of reasons for the change in the mode of
operation from what was intended. First, there was more than adequate supply
of water from the reservoir. Second, construction activities were going on
and achievement of construction targets received a high priority and
operation of the water delivery system received very little attention in
terms of monitoring and supervision. The efforts of most of the irrigation
department staff were concentrated on achieving construction targets which
were clear. The performance of the staff is judged by the degree of
achievement of construction targets. On the other hand, there are no clear
targets to be achieved in utilization of water in irrigation. There is an
assessment of the water delivered at the head sluice of the reservoir and,
for example, a gross indicator of water duly of 6 to 8 ac.ft per acre is
considered a reasonable figure for yala cultivation., But that sort of
measure is too gross and aggregated and does not provide sufficient
motivation for efficient operation of the system and saving water in the
reservoir. Third, a coffer dam made of earth was constructed across the
Right Bank Main Canal (RBMC) for Phase 2 construction activities in the
downstream reaches of the canal. In order to protect the coffer dam, all
excess flows in the RBMC were drained through Branch Canal, BC 2. This has
made it possible for BC 2 to supply occasionally more than target flows to
the distributaries served by it.

The change in operational mode from rotational to continuous flow was
not a deliberate decision made at the end of the land preparation phase. The
land preparation phase continued beyond the expected periocd. Due to some
communication gaps among the Irrigation Department officials, there was an
attempt to implement rotsitions on 21 March without prior intimation to
farmers. It created some difficulties for farmers who complained; and
continuous flow was restored after 22 March. There was no further attempt to
introduce rotations.

The irrigation schedules and targets were not modified because of the
non-implementation of the rotations and the implementation of the continuous
flow mode of operation which got extended beyond the land preparation period.
Thus they lost any significance as operational guidelines and for monitoring
the performance. Further, the irrigators were asked to respond to farmers'’
requests and complaints and increase or decrease the supply of water. And
generally they did respond except on one important occasion when most of the
officers and irrigators were away on their usual annual leave for the
Sinhalese new year festival for about five to six days. Just prior to that,
there was a rainfall of 79 mm on 9 April and the supply was cut off from the
main sluice at the reservoir to prevent damage to canals and canal
structures. The operation of the system was left unmanned for about five to
six days.
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Water delivery performance. The system operation at the levels of the
‘distributaries and field canals was not systematic. It was not monitored. or
superv1sed on a regular basis. The schedules lost their valldlty as a-

! reference-for assessing: performance of the water deliwveries in.a. qpantltatlxe;n
way.

. In a qualitative sense, however, water was considered adequate and in
.many cases even abundant and farmers’ complaints were few and far between..
“There were in fact some low lying poorly drained soils which had the problem
‘of excess water supply and salinity problems. The exception was the period.
;around the new year where everyone complained and crops were stressed for:
-water., There were some tail-end allotments in some field canals which.
“complained of not receiving their share. Some of them had received water
-drained from upper reaches, which helped them to overcome shortages. At the

“distributary level; the tail-end distributary DE 5 received: mope-than-its:due:
share, espe01ally because the branch canal, BC 2, was used as a drainage bye~
‘pase. The head-end distributary DC 8 actually received less water in .
‘comparison with DC 2 and DC 5. Part of the reason was that the total area
.under DC 8 was not cultivated during the season and the demand was therefore
1ess. The targets themselves should have been adjusted. -

'Design issues and limitations

Steady flow conditions. It was observed that it was possible to
maintain easily steady flow rates into field canals located at the head of
‘the distributary. Fluctuation of water level in the distributary was >
‘ingignificant. At the tail-end of the distributary, the fluctuations in flow
‘rates into field canals were more frequent though there were also quite a few
‘periods of near constant flow rate. The system has the capability to deliver
steady flow rates to the field canals with controlled interventions and gate
‘settings. It is possible to deliver predictable and reliable discharges
-provided capacity constraints do not exist at the level of the dlstrlbutary
canals “Unfortunately there are doubts on that score. i

- Turnout operations. The irrigation schedule for a turnout was based on
the assumption that the turnout areas are entirely in either lowlands :
“(poorly drained LHGs) or uplands (well drained RBEs). Many turnouts in fact
‘serve both well drained soils in the upper reaches and poorly drained soils

Jin the lower reaches and the mix of the two may have different proportions in
‘different turnouts. The result is that the turnouts which are assumed to.
‘serve a homogenecous soil class of RBEs in the entire command area are .
‘oversupplied compared to their requirements and those assumed as- homogeneous
LHG so0il class are undersupplied. In DC 2, three turnouts are agsumed to ;
serve upland RBE: soils and account for a total of 33 ha whereas four turnouts -
‘are assumed to serve lowland LHG soils and account for a total of 57 ha. ..
:More:accurate scil data is needed to obtain better schedules for each of the
tuxnouts
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Distributary capacity. The distributary canal, DC 2, has seven field
canals six of them have a standard one cusecc {28.32 1/s) capneity and the
seventh has a capacity of 1.48 cusec {42 l/a). 'The sum of the design
capacities of the seven field canals totals 7.5 cusecs (212 1/s)}. 1f a
conveyance efficiency is assumed at 75 percent as per the design guidelines,
DC 2 would need at the head a discharge capacity of 9.9 cusecs (282 l/s) in
order that its capacity does not conslrain the simultaneous supply of design
discharges to all the field canals. Of course, all the field canals do not
need to draw their full design capacity. Some of them serve small commands
of 6 to 7 ha. 8till, if they happen to be located at the head of the
distributary, farmers tend to draw the maximum possible discharge during the
land preparation stage and even at other peak periods. FEven as per the
irrigation schedule prepared for the last season, the maximum discharge
capacity needed at the head of DC 2 (with 75 perceni conveyance efficiency)
was 259.57 1/s. And in ten out of eighteen weeks, the discharge capa01ty
needed was more than 210 1/s.

The existing design capacity of DC 2 at full supply level is 6 cusecs
(170 1/s) with a design bank-full discharge capacity of 7.5 cusecs (210 1/s).

As a consequence of this underdesign, the canal will often run above its
design capacity (overloading) and encroach into the full freeboard at least
in those sections where the bank-full discharge capacity is limited to 210
1/s. It also explains the observed overflowing of the water from the canal
into adjoining areas in sowme sections of its length.

This has at least two implications. First, if all the distributaries
are underdesigned like DC 2, all of them may have to be run to their bank-
full discharge capacities very frequently leading to faster deterioration of
the shapes of the sections which, in turn, leads Lo higher maintenance
requirements. Second, it may be found, on closer scrutiny (we have not done
it) that similar underdesign characterizes the branch and the main canal
capacities. If this aspect is also combined with an increase in the rugosity
coefficient (Manning's n value) from the assumed 0.025 to about (.040 as
tentatively indicated by another study in progress at IIMI on the modeling of
hydraulic behavior of the Right Bank Main Canal, then it could result in
serious capacity constraints of the main cannl especially after the
development of Phase 2 areas for cultivation. This, we would urge, deserves
the urgent attention of the Irrigation Department’

" ———

Why was the distributary underdesigned? The design details and the ‘ng-
built’® drawings are not available. 'They were lost in the fire that consumed
the records in the Chief Resident Engineer’s office in the arson and
disturbances of July 1987. Cne plausible explanation seems to be that the
entire command area of 90 ha served by DC 2 was assumed as a mix of soils and
a duty of 38.3 acres/cusec was then adopted. That would give a discharge
capacity of 5.86 cusecs which was then rounded off to 6 cusecs (170 1/s).

It needs to be further examined how far this is in accordance with the design
guidelines.




-Conveyance efficiency. The design guidelines sugges ;
eyance efficiency of 75 percent {or the distributary i
lability of experimental results. Dased on three setq
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The average yield among the distributary canals (1Xs) surveyed was
highest in the tail-end DC 5 at. 4,026 L/hn and lowest in Lhe hond-end 100 8 ol
3.047 t/hn.

All this suggests that water was rather abundant in the senson.  In
fact, excess water and salinily creatoed problems for some of Uhe poorly
drained allotments. It the management. conld solve Che drainage probloms of
the low lyving lands partly by more precise regulation of water suppliecs, the
produclivity of Lhese lands would be increasced Lhrough two roubes: flirst, it
is inereased directly by reducing Lhe incidence of salind Ly, and second, iU
is increased indirectly by letting the farmers cultivating the poorly drained
allotments increase their use of production inputa.  Further, the waber saved
can be used elsewvhere in LRE Systom and Tie D increase the productivity of Lhe
system. ‘

Farming practices and production inputs. There are some difforences
found in the patterns of input. use among the allotments in different. strata
of the eategories examined. The following factors were considerod: X,
location, soil type, tenancy and salinity. The fol lowing {indings emergo:

i} Seeding rate was higher, other actors being caual, for the farmers in the
DC 5 and IXY 8 arecas,  ii) Fertilizer use, as Lhe Lotal vidae of Fertil i vors,
was higher for the DC 5 and X 8 farmers, and the incidence of sl inity
lowered it. In terms of nulrient elements, the levels of ni Lrogen and
phosphorus were higher in the 105 nnd X &, aned Yowwer an Lhe poar )y edrinined
allotments,  i1i) The nrmers cultivating the poorly deained abbolinents e
more herbicide. iv) Pesticide application was less for Lhe 160 8 farmers o
those cultivating the poorly drained allotments, vy The farmers culLivating
the poorly drained allotments used less Iabor. The owner operators used more
labor than the Lenant Turmers, ofither Teascholder or shareecropper.  vi) o The
total cost of rice produclion defined ns Che total {metor payments did not.
show any factor specific effect.

-

The DC 8 area stands out as different. from the other two areas on some
farming practices, labor use and credit. 1In spite of their head-end location
along the BC, the end-date of land preparation for many sample farms in the
DC 8 area was as late as mid-March (water was issued Cirst on January 25).
DC 8 farmers also used significantly less labor for land preparation.  'They
did not use exchange labor at all and their dependence on hired labor was
significantly higher. Such a digtincet paticrn of labor use in the DC 8 area
suggests Lhat. the rural society Lo which Lhe DO 8 frumers belomgr has
charaeteristics very different from those in the other samprle s, This has
perhaps to do with the settlement history of the farmers in X 8 and will
need to be studied in more detail. While ihe major source of credit for the
DC 2 and DC 5 farmers was insLitutional and around 80 percent. of the Farmoers
got. their loans {rom banks, less than 20 prrreent of Lthe DC B farmers got
their loans from banks. Tnstead, nearly 65 percent. of Lheir loans were
interest-free lToans from such informal sources as relalives nod olose
friends,
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L Economic performance. there coubd be various criteria and indicators
‘by which the economic performance of nericulbural production in an irrigation’
ystem is evaluated. The land nnd labor productivities are basic indicators:
From the farmers’ viewpoint ol profitability from his farming activitiesa,
Lo armer’s average income from production, is an important indieator.  Since
the ‘value added’ is the income that is generated by a production process _and
idistributed among the owners 01 resources involved in production, iU 18, from:
o .the national poinl of view, an indicntor off the cconomic poerformuanee of - U
“irrigated agriculture and henee of the systems The incomes earned by land
and labor called the factor payments on these two primary factors can be .

;i —
‘another criterion.
7 The relevank detalls of

stud,v are given in Table 3.09.
A’s data for five regions in 1986/87 maha is given in

the cconomic performance of Lhe gubsystoen under
A comparison of this performance with the .
Table 3.02.

ERE i) Labor productivity. The average labor productivity of the 1987/88
- maha rice production in the study area was 112 rupees per day. Compareid to
“the regions listed in DOA survey (Table 3.02), this level is higher than the
level in the wel zone and comparable to Lhe jevel in other dry zone regions
ej;cept Hambantota. Because of the long follow preceding the fast. seasony '
- the farmers in study area had to spend wore labor for land preparation than
.in an ordinary maha scason. Among the sample strata, the highest iabor
productivity was recorded Ly the DO O allotments anel the lowest, by the DC &

ti__l_lotment.s .

A Kirindi Oya farmer in the sample who js an
allotment, earned Rs 5371, 1L wns
revenue.,

R ii) Farmers’ income.
."_d'&éngr—operutor cultivaling n one heclare

‘the average for the entire sample and was 42 pereent, of Lhe gross

This was the sum of the paymenls for the family labor he supplied, the land -

" he owned and the operator surplus (profit or loss incurred in the '
‘production). If the {armer owned his own Lractor, his income would jocronse

"~ 1o Rs 7643, as it includes the amount paid on the tractor (fixed capital}.

If a farmer was a tenant-operator of a one hectare allotment, his income wag) -

‘Rs 2757 and was less than 50 percent of the owner-operator’s income, The

. Kirindi Oya farmers enrned less in the last season than those in all the
pegions in the 198G/87 maha reporLoad in DOA survey. This lower farmers’

“jhcome from rice production is due to two immediate factors. First.,, the

‘value added in rice production was lower. Second, the share of income taken

By hired laborers was highev.

o0 iii) Value added. The value added per hectare was Rs 11000, on Lhe

"~ average for the whole sample. Compared LO Lthe DOA’s 1986787 mohiy samples for
Uda Walawe and Hambantota, the value added in the rice production by the o
‘Kirindi Oya farmers in the study was nearly Rs 2000 less. Within the atudy

.S_&.mple, the value added in DC 8 was aubstantially lower than in the other two
‘gample DCs: Rs 8768 in DC 8, Rs 11457 in DC 2 and Rs 11506 in bDC 5. Compared
to DC 5 and DC 2 farmers, the DC 8 [mamers had spent. more on hirved Tabor zand]

)
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less on current inputs and obtained much less gross revenue. They had
actually incurred a significant loss (negative value of operator surplus) due
to their agricultural production.

iv) Factor shares of land and labor. The factor share of land in
Kirindi Oya rice production was 22 percent. This is a low value. It appears
that the real level of factor share of land would be higher than the
estimated level of 22 percent. Should it be true, some imperfections would
exist in the land market. This point needs a careful examination in the
future Study.

The factor payments to labor, or the labor income from rice production,
is higher in Kirindi Oya in the 1987/88 maha than in other regions in the
1986/87 maha, except an extreme case of Kegalle. In terms of the factor
share of labor, the share in Kirindi Oya was as high as 40 'percent, while it
was around 30 percent in other regions. Whether this was specific to the
last season should be checked carefully in the future seasons.

Irrigation Institutions

The Irrigation Department (ID) and the Irrigation Management Division
(IMD) under the Ministry of Lands and Land Development (MLLD) are the two
institutions directly responsible for the operation and maintenance (0&M) of
the Kirindi Oya irrigation system. The ID is responsible for O&M of the
system upto the field channel (FC) turnouts while management below the
turnouts is the responsibility of the FC groups of farmers orzanized by the
IMD The ID, at this stage of development of the project, is engagec both in
O8M work in the completed Phase 1 area and in construction work in the Phase
IT area. Some of the preliminary conclusions of the study are presented here
on (i) O&M organization of ID, (ii) role of IMD in O&M at system level, (iii)
farmer organization program and (iv) the committee system for project and
system management.

O&M Organization of Irrigation Department

The following characteristics of the Irrigation Department that affected
the system and O&8M in the last season were observed:

i) The officers and staff of the department concentrated on achieving
construction targets and O&M received less attention;

ii) Because of clear targets in construction, the performance of the
officers is evaluated on the basis of the achievements in construction.
There are no targets to achieve in O&M and hence no indieators to
measure the performance of staff; there are no incentives for OM staff;

iii) There was divided authority over operation of the system among the
Resident Engineers (REs) and the Senior Irrigation Engineer (SIE) and
there appeared to be some ambiguity regarding their respective roles,
functions and responsibilities;
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'me a.ctua.l operation was in the hands of the irrigators who were
~‘unskilled laborers temporarily hired for the purpose; ‘they did not
: ‘peceive much guidance or supervision from the senior field ataff;

| There was no system for monitoring dlscharges other than random checks
by the SIE’s staff;

ViiConmmmatlon among the ID staff and between ID and farmers was not
" effective; and

) The maintenance work which was expected to be completed by ID had been
' delayed causing some unhappiness among farmers.

;.?ﬁﬁi-iﬂole‘of IMD in Operation and Maintenance at System Level

S ‘The task of the IMD Project Managers (PM) is to form farmer «
'i'-'Grganizatxons and develop linkages for coordination among various agencies
( imrolved in agricultural implementation. The activities of the PMs are
1 to be confined to the canal system on which the Project Committee is -
The followmg are some preliminary observatmns on the role of IM) 1n

o 'There is a Project Coordinating Committee (PCC) charged with the
", coordinating function in the project. It has been doing its Job as J.t
- perceived its role and function;

The introduction of IMD Project Managers with the ob.;ect.xve of promot:l.ns
farmer organizations and coordinating among line agencies for

. agricultural implementation has led to role conflic

~ officers;

______..—-

The concept and philosophy of IMD and the role of its Pro,)ect Ma.nagers

. seemed liable to various interpretations not only by officers of ot.her
 departments but by the incumbents of the office themselves;

(_*The expectatxons regarding what can be achieved by farmer orgamzatlons -

they cannot be sustained. The problems are much too complex to be
solved that easily at least in the initial and form.tive years of the
‘organization; _

. -IMD Project Committees may appear to deal with all types of problems
" concerning farmers, and IMD Project Mangers may be seen as -
.. .reptesentatives of or spokesmen for farmers. These two tendencies are
" responses to the lack of alternatives, but are sources of confusion
' -which do not seem to have helped the farmers' cause much. :

“wi) The involvement of IMD Project Committees in agricultural i.mplement.atlon :
7 is limited to attempts at problem-solving in times of crisis. :

and project managers of IMD in solving farmers' problems are such that .
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Farmer Organization Program

The farmer organizations were launched by the Project Manager {IMD) in
the new area within a period of one year. He was working alone without any
asgigtance from Institutional Organizers {IOs). Field Canal (FC) leaders
were selected and distributary canal {DC) organizations were formed. Though
some FC leaders were active in the sense that they attended DC meetings,
there was no active participation by other farmers at FC level. The
activities of DC organizations were limited to presenting problems to various
line agencies for solutions. Many settlers were found to have gone away from
the hamlet to their native villages in between the cultivation seasons; even
during the cultivation season they were frequently absent from the hamlet.
Part of the reason was the drought and inadequacy of facilities in the
hamlet. Under these circumstances, it was more difficult to organize farmers
for FC group meetings or to do shramadana campaigns.

Because of the experience in political organization of the leading men
in the DC organizations, the IMD organizations in Kirindi Oya reflect a
pattern where the farmers go and appeal to PM (IMD) to influence officers.
The solutions to farmers’ problems in the IMD organization are perceived as
lying with leaders and not with the ordinary farmers. In the absence of
clear benefits resulting from farmer organizations, farmers have become
sceptical of the organizations and the motives for establishing them. A
majority of sample farmers denied being members of a DC organization.

As there was no shortage of water during last season, involvement of FC
leaders in water distribution was net found necessary and farmers generally
shared the water below FC level without any serious problems.

The Committee System for Project and System Management

The Project Coordinating Committee (PCC)} takes decisions regarding
almost every major activity and is responsible for the coordinating function.
The construction and settlement programs are discussed in detail and
evaluated at monthly meetings of the committee, but the committee does not go
into detail on O&M or agricultural implementation issues. A subcommittee of
the PCC was formed recently in mid-August 1988 to discuss the agricultural
programming for the project in detail. Both the PCC and the subcommittee
consist of only officers of various departments.

There is a DAC subcommittee which is the decision-making body for
agricultural programming and implementation in the district. All IMD project
managers, irrigation engineers, and agricultural officers, and farmer
representatives from all the projects in the district attend this meeting.

The Government Agent (GA) has the final responsibility for the
coordinating function and the Project Manager (Settlement) is the key officer
in really effecting the coordination. Farmer representation on the PCC and
its sub committee has been a much debated and contentious issue.
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;NTEGRATED PICTURE OF SYSTEM PERFORMANCE

The major findings reported so far have either a dlSClpllnarY v1ew
int or an emphasgis on an aspect or process of irrigation system K
management. What is attempted here is to take an integrated view of the
system performance with some emphasis on the systemic interactions. At this’
level, the evaluation of performance cannot be normative because, at, presen
edch norms simply do not exist. It has to remain subjective. Not only that,
it depends on the perspective of the evaluator —- whether it be a donor: or-
ending agency, or a national planning and policy agency, or.an 1rr1gatlon 2
agency, or water users, or researchers. Depending on the perspectlve,
different conclusions are likely to be drawn. Being subJective, the e
evaluation is not value-free. '

Environment

The study area has not had cultivation during yala 1987 and the maha

86/87 crop was severely damaged. The maha 87/88 cultlvatlon.commenced Late 1n
January 1988. The settler farmers had thus gone through a difficult period:
caused by drought. Many of them went back to their natlve v1llages in: search
of employment

_ There were social and political disturbances in m1d—1987 in the Klrlndl .
Oya project neighborhoods of Deberawewa and Tissamaharama. The social .
tensions and difficult security situation continued thereafter with varylng
degrees of intensity. The situation could not be considered normal. The
offlcers of the various agencies were working under dlfflcult eondltlons and
various constraints. ERE

- Performance

. Water was available abundantly in the reservoir and 1rr1gat10n water .
supply was either adequate or more than adequate in the study area except for -
ne period of water shutdown during the Sinhala new year. : In fact there’ was

excess water in lowland areas which created problems of Sallnlty in some. of
them

3 Given the pressure of construction targets to be achleved and the -
:relatlve abundance of water, the Irrigation Department found it necessary to
_eoncentrate on construction and O8M received much less attention. If the °
water availability becomes more restricted than in-the past season, there e
would be greater demands on the management capacity of the department. There
are some indications that the department is maklng 1mprovements for managlng
Q&M in-the next season.

;. As the cultivation season commenced late in January 1988, all the .
rmers were not able to get good and certified seed paddy. There was’ delay
- getting bank loans. Then there were pest attacks. They could not get in
me either extension advice or right types of chemicals to c¢ombat the pests.
Wlth all these problems and difficulties, they achieved an average y1e1d 1n
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the sample allotments of 3.747 t/ha. It should be considered good
performance by the farmers.

The value added in rice production and farmers’ income are less than
satisfactory. Especially in the sample from DC 8, the value added was very
low and the farmers had incurred a significant loss due to rice production.
The DC 8 farmers seem to have different and special social and settlement
characteristics that need further research to understand. But the case of
DC 8 farmers is s good example of systemic interactions resulting in low
‘productivity in spite of adequacy of water.

There have been some problems of effective coordination. Some of them
are structural in nature and some the results of the nature of interactions
among different agencies and officers. But there have been positive
developments like the formation in mid-August 1988 of the subcommittee of
the Project Coordinating Committee to discuss the agricultural programming of
the project in detail. The social environment and its impact should not be
under- estimated in the task of obtaining effective coordination which is
difficult even at the best of times.

Crop Diversification

The objective of achieving crop diversification is important to the
success of the project. There is progress in planning for agricultural
research, both in the research station and on farmers’ fields in the next
season. On-farm irrigation water management is a component of the research.

Other questions also need to be addressed by relevant agencies if crop
diversification is to be successful. Ready markets and remmerative prices
for non-rice crops to induce farmers to grow them are important but they are
part of larger policy framework. It also needs to be examined if the
relative scarcity of labor constrains the growing of non-rice crops of a
labor-intensive type. The selection of the crops seems very important. The
availability of credit to farmers from banks was raised as a problem. The
agricultural insurance for the crops is a pre-requisite for the banks to
provide loans for those crops. This problem is being addressed by the
Central Coordinating Committee of the project.



VII. IRRIGATION WATER DELIVERY SYSTEM
CHANDRIKAWEWA BLOCK, WALAWE ~-- YALA 1988

PROJECT LEVEL IRRIGATION SYSTEM OPERATIONS
Decision-Making for Commencement of the Season

The decision for commencement of the yala 1988 season was taken at the
cultivation meetings (kanna) held at block level. Yala 1988 was quite
different from the previous season (1987/88 maha), which had started with a
near-empty reservoir and expectations of future rains (by the time of the
1987/88 maha kanna meeting, storage in the reservoir was down to Just 14,000
acre feet [17.28 mem}).

For yala 1988 water was not a constraint and therefore both farmers and
MEA field level officials expected to start the season before 14th April
1988. But the decision makers of MEA did not accept. the farmers’ suggestion
for an early start for two reasons:

1. harvesting was going on in some areas of the system until the end of.
March, leaving too little time for pre-season maintenance work;

2. Most of the farmers are Sinhalese and would therefore be busy with the
Neww Year festival. If water issues are made during the New Year
festival, efficient water use will not be achieved by the farmers for
land preparation.

Though the majority of farmers did not in faot agree, two of the farmers
suggested an official date of 20 April for first water issues, which was
approved by MEA, to fulfill the legal requirement of the cultivation meeting.

Irrigation Network of the Project

The Walawe right bank main canal (RBMC) services about 11-12,000 ha
through a single bank canal. For administration purposes the entire RB canal
command area has been divided into five blocks. Embilipitiva is the head
reach Block, served by 26 ICs directly from RBMC and one branch canal
(Moraketiya). The Chandrikawewa reservoir is located on the 15th km post
from the Walawe reservoir. The RBMC passes through the reservoir to feed the
tail end blocks (Binkama, Murawashihena and Angunakolapelessa). After
Chandrikawewa, RBMC crosses the Kachchigala tank and runs towards the tail
end.

The operation of the DCs and branch canals (BCs) off RBMC is the
responsibility of the Operation and Maintenance (O&M) Division of the project
office (RPM’s office). The Chief Irrigation Engineer (CIE)} is responsible
for overall operation of the system. He is assisted by two Irrigation
Engineers (IEs), one Technical Officer (TO), and nine "irrigators" {(vater
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borers). This division is responsible for prepars:
hedules for the season, and issuing the water o
water requirement for the season is calculated

the field data prov1ded by each BM.

LEVEL OPERATIONS: CHANDRIKAWEWA
tlons and Flrst Water Issues

By the tlme of thc kanna meeting, Chandrlkawewa
illing. As mentioned above, MEA decided to make °
prll 88 but at the request of the farmers dur1
:d to issue a little water for domestic use.
gluice was opened on 12 April and the RB slu1'
1. MEA could not refuse the farmers’ requests‘
ikawewa reservoir had started spilling. But’ the soh
ffor flrst issue of water by MEA was 20 Aprll“fb th

No rotation was operated durlng the first two weoka
the:BCs and DCs (direct from RBMC) were ‘kept opén
tations started for the entire system. But Chandri;
j-:la Branch Canal contlnued to be glven conetan

- Accondlng to the water issue timetable adopted at
t water issue date was to be 5 August, but MEA had
ter until 30 August. The reasons for addltlonal

MEA recommended using - three and a half month_var 3
preparation is completed before 10 May. Three mon
recommended for all other farmers. However, 100 pet
.completed their land preparation after 10° May
-and a half month varieties.

Due to physlcal defects on some DCs, tall—end
“days later than the head-enders and therefore~
went on until the second week of June. As a r
“pe given’ addltlonal water issues.

Supply of ‘the required quantity of water for th
is the responsibility of the O&M Divigion. In
thin the block is done by the block mandgement. - Or
ck, a531sted.by EAa, UMs, FAs, and 1rr1gators fo
gement.,

In the Chandrikawewa Block once the O&M D1V1SL
drikawewa sluice, water issues for each DC with
eparate block technical officer. Water distribu
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responsibility of a team in each unit that includes the UM, FA and

irrigator. Some units in Chandrikawewa are comprised of one or two DCs while
others include only part of a DC, depending on the size of the command ares.
For example, Chandrikawewa unit one includes DC 1 to DC 5, while DC 10 -- one
long DC -- is divided between two units.

Water issues for the 18 DCs along Chandrikawewa Branch Canal are done
according to a scheduled rotation. However, within the DCs, the most common
pattern is a lack of irrigation officials’ intervention. Except for four
DCs (D 6, D 10, D 15, and D 17), none of which is among IIMI’s sample
distributaries, there was no internal rotation system for distribution. The
rotations on the four DCs are implemented by the FAs in each unit; even the
IE and EA are not well aware of them.

Block level irrigation officials express the view that due to the
physical defects in the canal system, specific schedules for distribution
within the DCs cannot be prepared. The responsibility is given to FAs to
take whatever measures are possible to provide sufficient water to the
farmers. FAs are assisted by irrigators in each DC to do distribution. In
most DCs in Chandrikawews Block, no internal rotations were in operation;
irrigators and FAs have little involvement in distribution. Once DCs are
opened, internal distribution is in the hands of the farmers. lack of the
necessary structures was the reason given for not operating rotations within
the DCs. Farmers have responded to this laissez faire policy by constructing
brushwood weirs in certain locations to create head for diverting water into
their fields.

Major Operational Problems in Chandrikawewa
Branch Canal and Officials’ Attempts at Solutions

There is no doubt that the physical condition of the canal is the main
hindrance to efficient distribution among and within the 18 DCs. Even
within head DCs, head and tail farmers do not share water equally. The
head-enders on these DCs have additional opportunities for irrigation
compared to tail-end farmers because most of them have been given direct farm
outlets from the DC.

MEA field level irrigation officials understand this behavior but claim
the defective system does not permit them to operate rotations within the DC.
Therefore excess requirements have to be made available, particularly to the
longest DCs. Thus, in Chandrikawewa Block, D 6, D 10, and D 15 were closed
only once m week and D 17 had a constant flow. At the same time, MEA closed
many of the short DCs 3-4 days per week to facilitate water issues for the
long DCs. According to the water issue timetable, towards Sunday every week
nine short DCs are closed and excess water is released to D 6, D 10, D 15,
and D 17. FC rotations are operated only in these four DCs.

Even with these arrangements, farmers still had difficulties in sharing
water on the long DCs during FC rotations. The TO responsible for operating
the 18 DCs in Chandrikawewa Block discussed the problem with the O&M



The OSM Division agreed

n to gseek other solutions.

o for pre-season maintenance have been reduced. - There
mrk like strengthenmg of weak and damaged places of

DC: DCs (D10 - D 18). But farmers in D 10 comp
d to do jungle clearing there. We observed
arganimed shramadana (self-help) campaigns

ft is undoubtedly true that the physical defects in tl
the operation. Because of these defects, officidl ‘s
.'are senously inhibited. There are one IE, two

'problem if water management is of’flclally
farmer groups. But m Walawe there are no well-

a. defectwe system. Disadvantaged farmex;s claim -
e, these problems can be solved to some ‘extent.
-"s are of the view that within such a phst.ca.lly cief“ 4
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groups and introduction of rotations after rehabilitation. Both farmer
and officer behavior must change -- but bringing about this change will
be a difficult task, requiring clear, well-implemented policies and
thorough training for both farmers and officers.

WATER MANAGEMENT ON DC 8
" Physical Layout of the DC

Compared to other DCs on Chandrikawewa Branch Canal, DC 8 is one of the
most dilapidated canals. There are no structures remaining to maintain the
flow and as a result the canal is seriously eroded. The upper part of the DC
is deep. There are six FCs on the left bank of DC 8 and three FCs on the
right bank. Except on RB 1, no FC turnout gates are available. In addition
to official turnouts there are two or more unofficial openings in five FCs
(LB 2, LB 3, LB 6, RB 2, and RB 3).

In many places both DC and FC bunds are weak and narrow due to severe
erosion and poor maintenance. About 48 farmers have been given direct farm
outlets and some of them do not have pipes for outlets, so they irrigate by
cutting or tunnelling the DC bund. Along the DC and FCs, approximately 20
farmers (20 per cent of the total) have no pipes for their outlets. They
also use the same method for irrigation. The 48 farmers who have direct
outlets use wooden logs to block the DC in order to raise the water level.
Eight such places have been identified, each serving 5-6 farmers.

Operational Procedure

During the land preparation period, no rotation was operated for the
first two weeks. The proposed date for the first water issue approved at the
cultivation meeting was 20 April, but water was issued on 12 April due to
spilling of the reservoir. Therefore the farmers had the opportunity to
begin their land preparation eight days prior to the scheduled time.

Since there was sufficient rain during this period no major irrigation
problems were reported by the farmers (water requirements may have been low
part of this time, because of celebration of Sinhala New Year).

DC 8 was closed every Thursday and Friday after the first two weeks. As
there were no FC gates, with the exception of RB 1, operating a rotation
within DC 8 was not possible. Rotation started on RB 1 after land
preparation. It was closed on Mondays by the irrigator of DC 8, to provide
extra water to the ta.l of the DC.

Distribution problems
DC 8 was otherwise completely neglected by block officials. The FA felt

that his intervention would not be fruitful, as noted above. One FA said,
"Our visits are not effective. The canal is completely defective. However




pers want to irrigate their fields. Unless re
t do water m‘n&gement. lLet farmers do _their" y

direct farm outlets given from the DC; and
lack of regulating structures.

Farmers who have direct outlets build wooden L
tter level. This practice adversely affects the '
- 2 .and the extreme tail end of the DC. The head
er choice. . In some places the wooden structures
height; water has to flow over the structures., '
bags to raise the head of the water in the DC.

.- Because: of this practice by the head-enders,”

“to seek suitable methods for irrigation. The
it by destroying the wooden logs. On the follo
“pebuild the structures. This practice is common {
been ohaerved by IIMI since maha 1986/87.

Unequal distribution among FCs is also cc:maon: ;
lack of turnout gates and the breaching of the
 FCs get extra water. LB 2 and LB 3 illus_tmt.e

_ejr‘ had chances to over-irrigate.

- This result.ed inth
drainage water to LB 2 and RB 1 FCs. S

“ In yala 1988 this rotation continued after
on Mondays each week. This decision d.'l.d
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Thus, the major patterns of irrigation behavior observed on DC 8 were
that while the canal was neglected by the irrigation agency, there were no
farmer organizations to implement equal water sharing; the dilapidated system
did not permit equal distribution, but various individual attempts were made
by farmers to irrigate their fields; and none of the officers interfered with
any farmer applying his own methodology for irrigation.

We suggested above that canal operation should not be neglected just
because of physical defects. Officials, particularly FAs, for example, could
make frequent visits to the area and try to develop improved working
relationships with farmers if MEA encouraged them to do so. This could have
a positive impact on system performance in the long run. If rehabilitation
is delayed for another season, MEA definitely should consider repairing the
broken ‘DC bund and FC gates, at least for 1B 2 and LB 3.

TRRIGATION WATER MEASUREMENTS

The water issues to Chandrikawewa block in yala 1988 commenced on 11
April 1988, nine days ahead of the date agreed at the cultivation meeting
held at block level. Though MEA planned to commence water issues on 20 April
1988 as agreed, the farmers requested the agency to issue water early,
because Chandrilkawewa reservoir had been spilling during the second week of
April 1988. The sluice was opened on 11 April accordingly. :

Our systematic data collection on water flows started on 23 April 1988,
immediately after the commencement of water issues. We were able to capture
almost the entire season for the study. However, the irrigation system was
in a dilapidated condition, which limited the full range of flow observations
and measurements, that were required to understand the flow behaviors and
patterns in the DCs and FCs. Thus the data presently available on this
research component provide only a tentative picture of the quality of
operation and water use, hut will be useful as baseline information for
comparison of various performance parameters before and after rehabilitation
of the irrigation system.

DATA COLLECTED
The major data collected under this research module are:

a) Discharge measurements at the heads of DC 3, DC 8, DC 18 and at the
heads of each FC served by DC 8 as well as at three intermediate
locations in DC 8 teken twice a day. The three intermediate locations
were selected in such a way that, the area served below the first,
second and third locations in DC 8 are 75, 50 and 25 percent of the
command area under DC 8 (140 ha).

b) Daily observation of evaporation and rainfall. The observation of
evaporation was started in early July.
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¢} Measurement of seepage and percolation (S&P)} by sloping gauge method in
nine allotments in the DC 8 command area, representing well drained
{RBE), moderately drained and poorly drained (LHG) soils.

d) Observation of daily water levels (above or below the surface level) by
perforated tubes installed in nine allotments in the DC 8 command area,
representing head, middle and tail reaches of DC 8.

TRRIGATION WATER DELIVERY PERFORMANCE
Operation in general

A schedule of water delivery was prepared by Chandrikawewa block office
before the season. This schedule described the water issues for the 18
distributary canals under Chandrikawewa branch canal on rotation. However,
these schedules indicated only the days of opening and closing of DC outlets
from Chandrikawewa canal, with no indications on the quantities to be
delivered or the size of the gate opening or closure.

No irrigation schedules were prepared for internal distribution within
DCs. No rotations were implemented within the DCs under study. We
understand that implementation of a systematic rotation in DCs under study
was not possible, even if such a schedule was prepared. The dilapidated
condition of the canals, lack of flow regulators, lack of field canal and
farm turnouts and the large number of illegal farm outlets directly from the
DCs were the main inhibitors of systematic water distribution and sharing
within DCs and FCs.

No rotation among DCs was implemented during the first two weeks of the
land preparation period. Instead, all DCs received a continuous supply from
the branch canal. The rotation was introduced after two weeks from the
commencement of season. It was observed that MEA implemented the rotation in
strict compliance to the schedule with regard to the dates of opening and
closing of the DC outlets.

However, water was abundantly available throughout the season. As a
result operation of the branch canal and DCs under it was not difficult for
MEA.

Reliability and predictability of supply

The variations of daily discharge at the heads of DC 3, DC 8 and DC 18
are shown in Figures 7.1, 7.2 and 7.3 respectively. It is not possible to A
compare the actual deliveries at the heads with targets, as target deliveries
were not computed by the MEA. It is also not possible to compare those with
the actual reguirements, as reliable data on S&P could not be collected.
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However, these figures show a definite and a well defined pattern of
water deliveries by MEA at heads of DCs, implying strict implementation of
the rotation. The deliveries at the heads of D€ 3 and DC 8 were reduced
after the land preparation period but the delivery at the head of DC 18 had
increased after the land preparation period. A possible explanation for
this difference is that, DC 18, being the tail-most DC in Chandrikawewa
branch canal, received only the residual flow in the branch canal during the
land preparation period, but received comparatively high discharges after
deliveries to the upstream DCs were subsequently reduced. The figures
indicate almost near constant deliveries at the heads of DCs on the dates
they received water within the rotation interval. 1In essence, the operation
of Chandrikawewa branch canal was both predictable and reliable to the
farmers with regard to the timing of operation and quantities of water
received from the main system.

Equity in water use

The weekly average deliveries during the season at the heads of DC 3,
DC 8, and DC 18 are shown in Figure 7.4. DC 8, which is in the middle reach,
received more water in comparison to what were received by tail end (DC 18)
and head end (DC 3)., Tt is interesting to note that DC 3, being the head
BC, received less water than DC 18 (tail) and DC 8 (middle) during weeks 8-
16. 'The reason for this difference was not clear.

1t is alsc seen that during first five weeks of land preparation pericd,
Lthere were differences in average weekly deliveries received by DCs and also
variations of deliveries at the heads of each DC. But during the crop growth
period these differences were almost constant and variations were low. The
weekly average deliveries at the heads of DCs were in the range of 20-35
mn/day during the crop growth period. This degree of water use does not seem
to be very high with regard to the existing condition of the canals. This
suggests a certain degree of drainage reuse within the FCs and among the

allotments.

The weekly average water use in the four quarters of the DC 8 canal is
shown in Figure 7.5. The analysis of this figure indicates that the first 25
percent of the command area or the head~end reach of the command area was
privileged to consume more water than the rest of the area, during the crep
growth period. The second and third quarters consumed less water with
alternating priorvities during the crop growth period. The interesting
feature is the water use by the tail-most reach of the command area. ‘This
reach received almost a constant supply, but remarkably low flows compared to
the upper reaches, This implies a certain degree of inequity along the DC 8.

Supply at heads of FCs

The discharge at the heads of FCs were monitored during the season. The
data collected are yet to be processed and analysed. However, firm
conclusions may not be drawn from that information. Some FCs do not exist
after some distance from the off-take from DC 8. Almost all FCs receive
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drainage return flows {rom paddy fields. Thus analysis of the data is
difficult and it makes no sense under the existing condition. However, the
discharges at the heads of FCs would be used as base line information to
assess the impact of rehabilitation on quality of operation, water use and
Cirrigation water delivery performance. -

SEEPAGE AND PERCOLATION

The measurcment of S&P losses in the paddy fields could not be carried
out during the season. The inflows and outflows from the selected liyvaddes
in sample allotments could not be well managed to suit our interests due to
irregular and unexpected interventions and farming activities by farmers.
The heavy rainfall at times affected the reliability of measurements taken.
On some other occasions, standing water geot lost rapidly from the allotments,
before the sccond observation of sloping gouge reading. The losses through
erab holes further alfected the accuracy oi measurements. Therefore no
conclusive S & P values can be presented here.

CLIMATIC DATA

The daily rainfall at Thunkama, Fmbilipitiya from 23 April to 03
September 1988 is shown in Figure 7.6. The highest rainfall (36 mm) during
the period occurred on 24 April 1988 during the early land preparation
period. The daily evaporation values are presented in Figure 7.7.

CONCLUSIONS

The findings on irrigation water delivery performance in the selected
ICs in Chandrikawewa Block of Uda Walawe scheme imply that:

a) The internal rotation below the heads of DCs was not possible due to
dilapidated and defective canal system.

b) MFA did prepare a schedule for distribution of water among DCs in
Chandrikawewa Block, but no indication on the amounts to be delivered
was given in the schedules.

c} The operation of Chandrikawewa Branch Canal was done in strict
compliance to the schedule.

d) The supply to DCs from the branch canal was both predictable and
reliable to the farmers.

e) There is no large inequity of water use between head, middle and tail of
the Chandrikawewa Branch Canal. However, the degree of inequity within
DC 8, especially between head and tail was considerable.
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VIII. IRRIGATION INSTITUTIONS —- WALAWE: YALA 1988

INSTITUTIONAL EVOLUTION OF THE WALAWE PROJECT

From the beginning up to 1982, the implementing agency of the Walawe
Irrigation Scheme was the River Valleys Development Board (RVDB}; except for
middle and minor grade employees involved in agricultural extension work,
senior RVDB employees were not absorbed by the Mahawell Econcmic Agency (MEA)
when the management was turned over to it in 1982, Therefore we were unable
to meet any former RVDB officer from the top management level to get a clear
understanding of the organizational set up then. We met one former middle
grade RVDB employee, now absorbed in MEA, who provided an overall picture,
but could not explain the RVDB organizational structure in detail.

A Brief Overview of the RVDB Organization Compared to MEA

The Resident General Manger (RGM) was the head of the scheme. His
authority was similar to that of the present Resident Project Manager (RPM}
of MEA, but the RGM did not have Government Agent’s authority. During the
latter part of the RVDB period, two Sri Lanka Administrative Services (SLAS)
officials were seconded to the project with the powers of a GA.

RVDB had Deputy General Managers (DGMs) for agriculture and land matters
who were similar to Deputy Project Managers (DRPMs) under the MEA set up.
There were no deputies for community development and marketing sections. For
irrigation matters a few irrigation engineers were posted to the ROM’s
office.

For administrative purposes there were project offices under separate
Project Managers. The functions of the project offices were similar to the
present block offices. The Project Manager had a few sectional heads for
agriculture, land matters, and Irrigation (technical assistants). There were
no sections for community development and marketing and no engineers for
irrigation.

The functions of unit managers (UMs) under the MEA were fulfilled by
krushi viyapathi sevakas (KVSs; field-level agricultural extension officers)
during the RVDB administration. There were cultivation officers and each
cultivation officer had 5-6 KVSs. They were all engaged in agricultural
extension work. 1In addition to the project offices, there were two separate
offices for the cultivation officers in Moraketiya and Gange Yaya.

The duties of MEA field assistants (FAs) were also under the RVDB
Cultivation Officers (COs). Therefore on-farm water management was an
additional responsibility of the agricultural extension workers {(COs and
KVSs). During the latter part of the RVDB administration this practice was
changed and "Jalapalaka" (on-farm water management officials) were recruited
and assigned water distribution responsibilities at the field level.
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None of the AOs in the RPM's office engages in practical field
operations other than the preparation of implementation programs in their
specialized areas. They are not in a position to evaluate the progress made
in the field in their respective areas. Therefore they must depend on the
data provided by the UMs.

2) Chief Irrigation Engineer [CIE}] (Head &M Division)

1. two irrigation engineers (IEs)

2. one technical officer (7T0) posted in
the RPM's office; there is also one IE in
each block.

The O&M Division is responsible for preparation of the water requirement
budget of the scheme. Two TEs prepare the water budget with the assistance
of the TO, guided by the CIE. BMs provide information on the irrigated ares
and water requirement to the O&M Division. Operal.ion of the main and branch
canal is also done by the O&M Division (this is discussed in detail in
below).

3) Manager Land '
Three land officers (LOs) in the project
office; each block has a LO). But under
the present Manager {Land}’'s new
administralion, all the land matters are
going to be handled by the RPM's office
{centralized management system).

Under the administration of the previous Manager {Lands), BMs had the
authority to regularize encroachments. One 1O was posted to assist the BM.
The present Manager is of the view that as land matters are associated with
rules and regulations, similar specific procedures should be exercised for
each and every land problem. Therefore the authority should be handled by
one person. He has withdrawn the authority previously given to the BMs for
land matters, and blocks are now used only to report on land matters to the
RPM’s office. All the 1Os are stationed in the RPM's office and collect the
necessary information by periodic visits to the blocks.

4) DRPM (Community Development)
Two Community Development Officers {(CDO)
in the project office; one CDO is posted
in each Block.

The Community Development Division has no specific duties like the O&M
and Agriculture divisions. It assists the government and non-governmental
service agencies to implement their programs in the area. Under the DRPM
(Community Development)’s guidance the CDOs organize the following:

a) educational programs for setitlers and their children (agriculture,
community, health, ete.);
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'oject Marketing Officer
(Head, Marketing Division)
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Project Administrative Officer
One administrative
been posted in the

The organizational structure of MEA at Walawe is
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Figure 8.1. Organizational Structure of MEA, Walawe
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Organizational Structure at Block Level

The bleck manager (BM) is the head of the block. Until recently he was
assisied by five sectional heads (A0, LO, CDO, 1, marketing assistant), and
zn administrative assistant; with the transfer of the [0 to the project
of f'ice, there are now four section heads. Within each bilock, Unit Mesnagers
L) are posted at unit level.  Each U handldes the agriculture, land,
commini by development, marketing, and irrigation matlers of the unit; thus
they wre supposed to assist the block sectional heads. A unit is comprised
ol 80-120 settler families. In Chandrilkawews Block there are 12 units.

There are lwo Technical Officers (I0), two Engineering Assistants (EAs)
and 1! Field Assistants in Chandrikawewa Block to handie 1rr1gatlon matters
inder the TE's supervision.  An additional TO is responsible for the
cperation of the Chandrikawewa Branch Canal, under the G&M Division. The Eas
assist the block IE in O&M. TOs and EAs have no official role in unit
management.  Though the FAs are directly under the EAs and TE, they are
supposed to work with the UMs. Field level water management and maintenance

is ‘the responsibility of the FAs. Finally, in addition to the ahbove, there
is one AA to assist the BM in his administrative functions.

Figure 8.2 shows the organizational structure of Chandrikawewa Block.
Becision-Making Authority

Project _Level. Decision-making for each cultivation seascon is done b
the project office. The MEA Colombo office is not involved in the decision-

maliing process of each cultivation season; the RPM has the authority for
this. In this process he is assisted by his deputies.

All other policy decisions comnon to the Mahaweli systems are taken at
the Colombo {MFA) office and conveyed to the RPM for implementation.
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A similar communication pattern is also found at the block level.
Regarding day-to-day matters, sectional heads of the block spenk directly to
the BM. For formal commnication, weekly meetings are held in the block,
All the field officials (FAs and UMs) and scction heads attend these
meetings. ‘The M uses these meetings to convey Lo Lhe field officials the
decisions of the RPM and the Colombo office to be implemented at the field
level; field level problems are also discussed with UMs and FaAs (land,
agriculture, community development, and irrigation).

The communication link between the block and the RPM’s office is the BM.
He is supposed to represent the operational problems of the entire block at
the monthly staff meeting.

Preliminary Observations on Commmication Problems

1. There are few opportunities to discuss practical field problems at the
project-level monthly meetings. Field-level officials (UMs and FAs) do
have some understanding of practical field problems. They participate
at the block meetings where they have limited opportunities to discuss
these problems. Block meetings give priority to discussions of the
decisions taken by the deputies of each section (Agriculture, O&M,
Community Development, and Marketing) in the RPM's office. There is no
effective method to record the unit-level farm problems and convey them
to the BM. As BMs are busy with office work they do not have sufficient
time to visit the field frequently. Therefore it is doubtful whether
these problems are really conveyed to the top level project management
by the BMs., If there were a system to record and prioritize unit level
field problems and submit them to the relevant deputies of the RIM, or
more direct communication betwen these deputies and the block and field
level officials, many problems could be identified and sclved more
effectively.

2. Other than monthly staff meetings at the project level and weekly block
staff meetings, there are no other formal opportunities for face-to-face
communication among MEA staff at Walawe. There is little discussion of
technical matters either among deputies of the RPM or among sectional
heads in the block office. Such discussions could be effective for
improving management performance. The deputies of the RPM and the
section heads of the blcok do use circulars, written orders, memos,
letters and informal telephone conversations to communicate.

3. There are no effective measures to collect data on farmer problems.
Monthly farmer training classes are held at the unit level to discuss
field problems. But those classes are conducted by the UM in the unit
and farmers do not have the opportunity to discuss their problems with

- section heads., We have also observed that the problems discussed at
the classes are often not reported to the relevant authorities. Hence
the top level project authority does not have access to the problems as
discussed at these classes.
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MEA officials have apparently concluded that MEA is not influential
enough to convince the farmers to accept the full responsibility for &M of
the FCs within the existing dilapidated system. The Walawe farmers expect
to do water management with the involvement of MEA officials. It is
unliklely that they would have accepted a WUG program whose main objective
was to share water within the present defective system.

MEA is attempting to convince the farmers that WUGs will bring them
visible benefits from the on-going rehabilitation program. At many of the
meetings with the farmers, the MEA officers in charge of WUGs have tried to
create pride in their work among farmers and assigned them larger
responsibilities. They have requested the farmer representatives (FRs) to do
informal supervision of the rehabilitation construction activities and
inform MEA if any work goes wrong. This has helped to stimulate interest in
the WUGs among the FRs.

The methods used by MEA to promote WUGs among farmers are as follows:

1. The MEA officials in charge of WUGs organize training sessions for the
FRs and convey to them that the success of about Rs 570 million worth
of rehabilitation will depend on farmer organizations. This helps
create pride among farmers. At the training class each FR is given a
field bock and a pen. 1If the money value is considered this is
immaterial, but the way the books are presented to the FRs results in
creating a positive impression among the farmers towards the program.
Farmers have been taken to the headworks in MEA vehicles and introduced
to the headworks MEA officials, who explained the operation system of
the reservoir to them. These steps are helping win the confidence of
the farmers.

2. FRs are invited for ceremonial functions organized by the MEA and are
treated equally as other visitors are treated. This helps to build
social contacts amongst officials and the FRs.

The personality and approach of the officer in charge of the WUG program
has a great influence in introducing the above mentioned measures to form
WUGs. We observed that he was able to convince the farmers of the importance
of farmer organizations. To assist him three UMs have been released full
time. Two of them are recently transferred personnel from System H and the
" third is a senior UM in Walawe. As two UMs are new to the farmers, it is
easier to convince the farmers; farmers believe that it is really a new
program introduced by new officials under the rehabilitation program.

At present, the rehabilitation implementation activities have begun in
Embilipitiya and on a portion of Chandrikawewa Block (Tract A) and therefore
WUGs have been formed only in these two blocks., FRs have been nominated.
There are 63 FC level groups in Tract A of Chandrikawewa and 166 groups in
Embilipitiya.
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iﬁffectlveness of WUGs

MEA is Lrying lo focus the present WUG aclivilies on Lhe', Eh&blllt&“ on
emenl.al.lon process. Two kinds of responsibililLies a.re aasz.gned LQ

Farmers are being educated on the new design c.,r.LLer.ta.. FRS are bemg
trained on how 0O&4 will be done after rehabilitation axxi their . .

‘résponsibilities under the new system. In addition to class room
~braining, Lhe UMs assigned to this work full time also. meet. the . FRs;f
- informnally and train them. :

‘We have observed that only MEA agricullural exlension officials condue
this training. At the beginning a recently recruited enga.neer with:
Tittle experience participated, but only for a few sessions. .If .
. experienced engineers in the existing O&M syslem parhlc).pabe al 'FR
. training sessions, it would be more eflfective. At these’ blasses Farmey
~.ask a lot of questions about the new changes in the system and express:
~their own experiences in on-furm walter management. Those Qunt.rlbuLJ,ons :
.can be utilized for future 0&M of the system.

Though it is too late to consult the farmers on t.he dlanges bemg

- introduced through the rehabilitation program, the WUG: progran w1ll at
- least help them Lo understand the changes durlng its. 1inplemenl.at10n
- phase.

-FRs bring numerous complainls Lo the MEA office regarding the poor '
‘guality of the contractors’ work. These complaints have resulted in
‘some changes in CECB’s supervision. Walawe MEA managenment. expressed
“their displeasure on the construction to CECB through the MEA: Colonibo.
office. This action resulted in changing the buperv:tsors" behaVJ.or. R
CECB increased their local supervisors and promlsed t.he farmers t.o t.est‘,

the construction work once again. S :

7 We further observed Lhat WUGs in Embilipitiya and Chandnlkawewa were
e to organize a few meetings with the CECB and MBEA to get some of their
bts clarified on Lhe new rehabilitation changes. This . 1SSUe 13 dlscussed

up }&I‘ in the section on Lhe rebabilitabion process. -

Expectats.on of Officials and Farmers in Regard to WUGS

‘ OE‘ ficials have understood thal strong larmer pa.lLlLlthJ.Gn'-lB necessar'
) operate the system alfter rehabilitalion. They have gained 'mu@h expe; £
1 this in the pilot field canal of Lhe rehabilitation project-ab Moraketiya
Merrey and Jinapala 1988). MEA will need to improve the level of farmers'
irticipation in O&M afler rehabilitalion. Otherwise there will be seri_.ous
stribution problems under the new system, and the sustalnablll Lty of the
stein would be in doubl.




Theve are obher ulure expectallions off of ficials wilh regard Lo WUGs.
Pul al present those objeclives are nobl explained Lo Lhe farmpers by Uhe MEA.
MEA ix of Lhe view Lhat the Tirsl step is to ordanize Lhem by getting Lhem
invelved in the rehabililation implonentation work.

AL present, MEA offlclals Lry Lo convinee the larmers that inflermal
supervizion of construction work is the main vesponsibilily of WUGs., During
Lhe vala 1988 sonson WOs c]ic'! not focies on any olther pelivilies thon
chsceving the physical construction ord beinging shortoomimis Lo MUY
notice. They expeet Lo getb g;{uu;l work done by using Lthis authority granted by
MEA.  IRs do not know to whabt extenl their complaints will be considered by
the rehsbilllalion program.  Therefore they complain about. each and every
thing Lo MBEA and the CECB supervising engdineers, Soms CECB engineers have
understandably expressed displeasure wilh this arvangenenl.

Finally, it seems clear Lhal MEA has nol developed o long term plan for
WUGs. wWhat will be their authorily and responsibiliity?  This Lopic oughl Lo
be addressed in the pearnr fulwe,

PROBLEMS AT THE FARM LEVEL

During Lhe 1985787 maha we had cocrted out o 100 percenl houscheld
Burvey ol Lhe f"‘i'!lli"l‘"—i in DC 8 of Chondrilawewa Block.  To ldenbifly any
changes belween thal time and yala 1988, we selectaed Len households (Len
prreent of Lhe Lolal) and re-sduinistered the same quesiionnalre used in Lhe
1S986/87 b season, We found no significant, changes hixd occurred in Che
household structure and aclbivilies {ceducnition, olher occupations).

Ducause of Lhe prevailing political siluation, many farmers now avold
political activiticos. In 1986/87 we Found almosL every Dumer wos involved
in political sebivities,  Fanmsers are pow reluctant Lo sbole Lhat Lhey are
involved in polilies. All the larmers are munh sy of a [uneral associabion.
As they are nol relatives like in Sri Loankan "purana villages', Funeral

associations help them oul in times of disbress,
Land Tenure

Tn yala 1988 we observed Lhal the lLad Lenuee patbern is chooging.,  The
chatiges con be sumparized as follows:

1. Original lond owners are cilher dead or old. Therefore Lhelr elder sons
huve become operalors.  Eighl outl of our suple of Len are sous of
original onernturs.  These operalors are also over DO yenrs old. They
have #rown children, sowe of whom are alsu married.  Bub many of them

have nol been pombinsted as succossors, as is required under Lhe law.

Ve [owurnd Lhal the origingl allobiees [ind 1t AdfTicull Lo noninale the
presenk upzn(ﬂu;' as 2 successcr beoanse Lhoey have other childeern,
Nomination is i serious problem.  The alboeoabive used by the original
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allottee is Lo nominabe his spouse as the successor. After. Lhe death o
the original allotiee and the nominated successor (his spouse), MEA is'
- faced wilh a serious problem. ALl the children claim the allotmentgj’
~Unless the children cowme Lo an agreement Lo nominabe oné D[' them, - .'d’.
remaing an unseltled problem.

We found that Lhe original alloliees are often compelled to lease Bui. a.
portion of lamd For Lheir survival, because Lhey realize thal Lhe.l.r
children have comnitmenls Lo Lheic own families and therefore nothing-
can be expected From thew. o our sample, six origionl alloltees huv&
leased oul al least one acre (0.4 ha) Lo non-relalives (See Table 8.1
for the land ownership patlern). :

Yield

: We collecled famers’ reported yields for the previous season, In Llhe -
.1987/88 maha we found varialions, localily wise. Reporled tail-end yields o
“are betler than those al the head. The average farmer-reported yield is
about 65 bushels per acre (3.37 L/ha) in the head end, and about 105 bushels
ﬁgr acre (5.45 bL/ha) in the tail end, '

?IND_INGS OF SAMPLE HOUSEHCLD SURVEYS IN EXTENSIVE SAMPLE
Land Tenurial Pattern based on the Household Structure

. The extensive sample consists of 11 households each in DC 18, near- the
Las.l of the Chandrikawewa Branch Canal, and in DC 3, near the head. Since |
ChandrlkaWLwa is an older seltlement scheme incorporated later in the Walawe
System, the original setller families have expanded lo Lhe third generatzon.,
Asis true for the DC 8 setilers, Lhe original alloltees flnd 1t dlfflt.ull, bG
hare the 1.2 ha of irrigated land asong Lhe children.

: In Lhe DC 18 sample, Lhe average number of members: in a househuld is-
ezghL This is a serious problem for the original allottees.' They cannot
nominabte one son or daughter {or Lheir allolmenls as a successor, as J.t
Lreateb a lot of Tamily problems. :
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Table 8.1. Land Ownership in DC 8, Chandrikawews

Allol. Is he un L nol who Who is the No.ol Members
No. Ori.allollee operales Successor in the lamily
1065 No 3rd Son Spouse of 05

Ori. Allottee
10561 No 5th child Pres. Operalor 10
{son)
210 No 1st Son Pres. Operalor 06
1121 No Tth child Spouse of the 10
{son) Ori. Allottee
1077 No 6th child Spouse of Lhe 14
{son) Ori. Allottee
1086 No Ist & 2nd Spouse of the 10
' s0NS Ori. AlloLlee
1097 No 1st Son Spouse of the 07
Ori. Allottee

Encroach- Yes Allotlee Non-relevant 07

ment :

213 Yeg AlloLtee Spouse 04




- DC 3 households face the same difficulty in nomlnatlng successors fQ
r allotments. But there is also a different oategorv in DC'3. Four
pe -"LOI‘S cultivate the lands of private land owners (nin gam) * They have
me permanent operators bul do not have legal rlgth to the land.

“The household structure and the land ownership of the present operators
:_our extensive samples in DC 3 and DC 18 is shown in Table 8. 2. :

Fbrmer~0fflcer Contact

0 We have elsewhere discussed the reasons why offlclals seem to do llttle :
y.-try to improve water management at the FC level. Cur flndlngs from .
usehold surveys and interviews with field level staff on thls subgect ean .
- summarized as follows: : - .

.+ The BM is an office worker more than a field worker. Therefore he has’
" very limited opportunities to deal directly with the farmers’ problems'
7 But some farmers do meet the BM directly for their land matters in the n
-block office.

- 8ection heads in the block office also have velv'llmlted contacts w1th :
© farmers. Most of them implement their Tield level functions through: the
" UMs and FAs. One objective of farmer training classes at unit level -is
to give the opportunity for section heads to partlclpate and make thelr
~ services available for the farmers, but this rarely happens.

: The only officials who have direct contact with farmers ‘are UMS and FAS
”s and FAs have to attend to some essential business of farmers. As

SGUssed elsewhere, given a defective canal system they have little to do s
gandlng water management. But these unit level officers are compelled to
set Tarmers for: L TR

- farmer training classes;

- grop insurance and farmer pension scheme (services of the-Agricultura1j f
- Insurance Board}; : o

aeredit facilities (Ms have to certify the loan apphcntlnn for bank
~ loans); and . :

' to collect data required by the sectional heads of the blbck.

:rmer—officer contact at the block level is documented in Table 8.3.
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Table 8.2, Lundholding Paltern i Eatenslve Sweploe Areod (00 3 ad 50 34 i

: S P,
- - N n ne . e . o - . . " - . Ca
Noonentioned Nu.of % Ownership for Toaed | Nosol mndees NLol Yo taancesbip fur Land
]
i huuschold hoses ol present vperadior | o houschold Bt ul Present Operaior
(4 0z 18.2 01 Allulments : O 0d 13,2 Tarly o opera
Leluny Lo Lhce . —tor who Ls the
~ - a e, . o ey P R T
05 01 .1 operalors . 0o G 3.1 vrigingl allo-
o ¥ o N 3 X
fainees', O \ Lice, others
e RN 1o R - , e e “ ) .
18] 0z ig.2 aliolment Ly . Go U1 5.1 are soress 0f Ehe
husboad; aed : uriginml
3 02 ig.2 06 ulhers : G 01 5.1 settlers.,
belung Lo ;
10 03 Z27.3 Lire: proscod , & 01 9.1
Operuiors. .
ig 01 .1 , U4 Gl 9.1
,
¥
. - s P
. il a1 9.1
.
,
. 12 03 9.1
'
;
. o " -
; i 1 d.1
,
.
‘
.




S

Contacts of Fammers and Officials in DC 3 and DC 187

No.of famers % of the  No.of furmers %o
suid-huve Tolnl . suid-Have no of  tulal
ponl,acL : Sample {22} uselul conlacit Sumple

PO 18 2 9

‘8 36 5 23
5 23 3 14
3 . 14 i 5
9 | 41 7 3z
8 56 5 23
19 86 11 50
3 14 2 9
8 36 5 27
12 55 3 14
20 : 90 11 50

Acuordu:g o Lhe above tuble a negligible percenbuge 'y
secbional Vht-.'wls {40, 1.0, CDO, IE}. Exuepl the LO, larmd
conlact with the others, Bub un sume occasions when Bl 7B
“Lthe Blook offlice, [amers do conlact Lhe seclional he i L g
_huw Lhey could vonbacl BM. Land problems are. Common i Cludie
Lrimg [reguent complainls Lo lhe Bluch office. LO has' Lo ativy
Loollens.
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RESEARCH PLANS FOR MAHA 1988/89

During this season IIMI plans to continue the research with two social
science research assististants., One will focus on the study of the
rehabilitation processes, with additional attention to MEA management
processes as well, at the project level. The other will focus on the
institutional aspects at the level of the farmers and the unit and block in
Chandrikawewa. IIMI staff will systematically document the interactions and
communications among divisions at the project and block levels, and between
the field and block level versus the project level, as these relate to
irrigation management. IIMI will also pay special attention to the process
of development of WUGs, both as they relate to implementing the
rehabilitation, and for future operations.

As in Kirindi Oya, during this season IIMI will systematically interview
sample farmers, FRs in Chandrikawewa, and field ard block level staff. For
the sample farmers and FRs, the questions concentrate, among other things, on
water problems, the effectiveness of the farmers’ organizations, views
regarding future levels of responsibilities for farmers, and potential
interest in growing non-paddy crops. For the field-level officials, the
questions concentrate on their own views and perceptions about their jobs and
their relationships with farmers, their views on the effectiveness and
sustainability of the present farmers’ organizations, and their views on
future levels of responsibility for farmers. : ’

These data should provide a basis for better understanding the present
problems and opportunities for change, and possible innovations that could be
adopted and tested in future.



IX. MANAGEMENT OF THE REHABILITATION PROCESS IN WALAWE

PROJECT PLANNING PHASE

Six years after the commencement of the Uda Walawe irrigation scheme,
ADB provided US$33.6 million for improvement and extension of irrigation
facilities and social and asricultiural development..  Bull Lhe expected
objectives were not fully achieved., Decause of selttiement and operational
problems, with the farmers preferring to grow rice irrespective of soil
types, excessive water consumption, and inequitable distribution, the
irrigated arca was limited to aboul 8,000 ha on the right bank and 3,000 ha
on the left bank (MMP [1987], Design Criteria).

The present ADB-funded Walawe Trrigation Improvement Project was
initiated in 1984 by the Mahaweli Economic Agency (MEA) as executing agency.
Design preparation of the project was assigned to Sri Lankan engineering
consultants, Central Engineering Consultants Bureau (CECB}, part of the
Mahaweli Authority of Sri Lanka. Overall supervision of designs, preparation
of the O&M manual, and studies of possibilities of crop diversification was
handed over to foreign consultants (MMP).

Design Preparation

In 1986, CHCB started design preparation of the entire project. It was
scheduled to complete the design rhase within a 15 month period but for
various reasons this took almost two years. The reasons included political
disturbances, inadequate staflf of CECE for design preparation, non-
availability of required doata such as s, and Jdifficulties in Sracing out
the correct boundaries of FCs and allotments in neglected areas in the tail
end of the system. Nevertheless, the designs were reported as subgtantially
completed by June, 1988.

Role of MEA in Design Preparation

Except for a few top level MEA officials, middie level and field level
officials have had rare opportunities for involvement in design activities.
Only MEA Colombo officials and a few top Walawe management officials have
been involved by participating in monthly rehabilitation progress meetings
.and other occasional meetings held either in Colombo or at Embilipitiva.
There has been no mechanism for involving others.,

The CECE design engineers attempted to prepare designs with the guidance
of blocking out plans (BOPs) obtained from MFA. Block level and field level
MEA officials were not involved in the design preparation activities. One
former BM claimed that the CECB design team did not seek the involvement of
his stafl in design preparation. An Engineering Assistant who carlier worked
for MEA in Chandrikawewa Block was attached to CECE for rehabilitation work.
Since he knew the area perhaps the design team did not see any necessity of
seeking field level officials’ assistance.
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.+ ‘The former BM (Chandrikawewa) eypressed his unhapplness about. this- :
_rangement He wanted to explain some serious problems he felt should be
dressed by the rehabilitation program to the design team, but there were no:
pportunltles to provide this information to the design team. ' :

g The situation in the tail-end blocks was different from the two head—end
'locks (Chandrikawewa and Embilipitiya}. Most of the land in the tail-end’ !
ag been neglected for a long time, often not cultivated for some years. -
'erefora tracing of boundaries was a problem and the design engineers were -
ompelled to seek experienced field level officials’ 3351stance to complete B
helr worlk., o

, We interviewed all the field assistants (FAS) and unit managers (M) 1n :
Chandrlkawewa Block to ascertain their involvement in the design preparation
shase. The UMs and FAs claimed they too had had no opportunity to even learn
bout, -the rehabilitation project during the design phase. The BM had e
ntioned it, but even he was not able to explain it to them in detail. QUtx
f the 15 UMs in the Chandrikawewa Block, only three had visited the field
lohg with the rehabilitation personnel. One went with an MMP consultant,
the other two with the CECB design team.

The UMs were thus not able to answer farmers’ questions regarding the
rehabllltatlon program. A majority of the UMs we interviewed were only awareﬂ
that the canals and roads will be rehabilitated with ADB assistance. As they
did not have a clear understanding, they were reluctant to make promises: to .
the farmers regarding reliability and equal supply after rehabllltatlon. L

“ Many UMs wanted to discuss irrigation problems with the design team but_;
d . not have an opportunity. For example, one UM wanted to solve the N
irrigation problems of 24 hectare (ha) of land outside the BOP in his wnit, .
But neither he nor the BM could take up this problem with' the CECB. After
the design phase was over, they forwarded it to CECB, but CECB did not

respond

. The design team seemed not to want to consult the farmers especlally 1n S
the head-end blocks because there are no neglected lands. Therefore the f'
d951gn team could manage with the BOPs. The situation in the tail-end was.
quite different; many allotments have been neglected and the tracing of
boundaries was a problem. Design engineers were compelled to consult both
field level MEA officials and farmers.

IR St

N We also interviewed 27 farmers in DC 8 {Chandrikawewa - our research
sample). Twenty three out of 27 said that no design team member spoke to
them. Four farmers had spoken to the design engineers. But according to the_ .
farmers’ point of view, the engineers were not interested in listening to e
‘their opinions. The design team had indicated to them that the canal System“
and access facilities will be improved. Since the design team visited the . -. .
field alone, farmers did not have opportunities to contact them through MEA - 5”}

bl S e et el A



Major Changes in the Physical Canal System

To address the physical problems, the rehabilitation program is intended
to improve the RB main canal and other branch DCs and FCs, Large regulators
are to be constructed and the capacity of Mamandala Branch Canal is also to
be increased. Direct outlets from the DCs will be eliminated and replaced
by parallel FCs. This is a major change in the physical structure and will
have an impact on water distribution. The other FC gates, turnouts and drop
structures are proposed to be rebuilt as necessary and the damaged structures
are to be repaired. Measuring devices for the main, branch, DUs and FCs have
been proposed. The capacity of each FC will be one cusec (28.3 liters per
second} and the maximum command area will be less than 15 ha. T

—— e,

Proposed Operation of the System

Rotational water issues for field channel water management are proposed.
The special feature of the proposed operational procedure is to stagger the
IFCs for land preparation.  The entire responsibility for FC water management
is to be turned over to the water user groups (WUGs), It is expected that
farmer representatives (FRs) will be trained for this.

PROJECT IMPLEMENTATION PHASE
Key Actors in the Implementation Phase

1. Two contractors have so far been awarded contracts for the improvement
of the physical irrigation system of some areas in Walawe.
Construction of RB main canal in Embilipitiya and part of Chandrikawewa
Block (DC 1 - DC 10 - Tract A) have been assigned to a Chinese
construction firm; another contract may be awarded to a Sri Lankan
company (Ceylon Development Engineers).

2, Road construction of the entire RB area has been awarded to two Sri
Lankan contractors (SDECC and Carsons).

The overall responsibility for supervision of the construction lies with
CECB. The executing agency of the entire project is the MEA though it is
not directly involved in any construction or supervision work.

Role of the Supervisors

CECB is responsible to assure the agency on the standard of work of the
contractor. CECB has posted field level supervising engineers and local
supervisors to oversee the work in the field, and recommendation of payments
for' the contractor according to work done is alsc the responsibility of
CECRE.
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'1e of the Contractors

" The main function of the contractor is to do the construction aecord1ng;;~
the designs and other guidance of the CECB. The Chinese contractor has:
tarted work and has brought professional and technical staff from China.”
7 May 1988 it had brought 82 Chinese employees - engineers, managers, and’
ther technical officers. It hires local supervisors from ‘the area (at '~
esent some university undergraduates have been hired). Labor for the wvrk- .

stained from the area itself. : e

_e of the Executing Agency

s Handlng over the work sites to the contractors is the main. role of MEA s
MEA has released one agricultural officer (AO) full time for this purpose.’
cqulsltlon of encroached reservations is another MEA responsxblllty. '

Fhrmers’ Role during the Implementation Phase

'fAs was true for the design phase, there is little opportunlty for :
armers to get involved in implementation activities of the rehabilitation - -
gject. Contractors are supposed to obtain their own labor for the work.

dld observe that the unskilled labor is obtained from the area 1tself.,”

o MEA’% water user group {WUG) program has created one k1nd of
spportunity for farmers’ "participation” in the implementation of the .
ehabilitation program. MEA has requested the farmer representatives (FRS)
4o do informal supervision of the contractors’ work, and make their views
qiown to MEA officials. Therefore FRs made frequent complalnts to MEA. -
fCECB staff have indicated they are not happy about this arrangement.

{kxnuunlcatlon, Interaction, and Conflict among Key Actors

Y Durlng the design preparation phase of the progect, we observed that

ere was no close communication or effective interaction with, MEA middle’

Jevel and field level officials. The BMs did not know when désign work was o

oing on in their blocks. They were unhappy about this arrangement and the

o tmer BM (Chendrikewewa) had requested that the CECB design team be s e
e 1nstructed to contact block officials. 3

© Now, during the implementation phase, CECB must communlcate with MEA to
take over the work sites. Many MEA field level officials feel that the o
arrangement. for doing this is not correct. During the design preparation.
phase they did not have the opportunity to learn of the new changes being
introduced. But when implementation started they were requested to c]car th
tes to be handed over to the contractor. Within such a short period,” RN
taining withdrawal of the residences of encroachers, for example, was ot L
possible. Conflicts over such issues have affected the relationships of i
farmers and field level MEA officials.
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As requested by MEA, FRs want to do informal supervision of the
construction work. But this arrangement has led to some unhappiness of the
CECB. Walawe authorities informed the Colombo MEA office of the poor

"quality of some contractors’ work based on the information provided by some
middle level field officers and farmers. In response to this action CECB
was compelled to increase its local supervisors to do close supervision and
also several meetings were organized by FRs with MEA to clarify issues.

IIMI researchers participated in two such meetings (one at DC 4 —
Chandrikawewa and the other one at DC 7 - Moraketiya). At those meetings FRs
raised several problems, including the following:

1) lack of understanding of structures which are to be rebuilt or
repaired;

2) the contractor, according to farmers, does not properly repair Lhe
structures and compaction of canal bunds is not satisfactory;

3) no understanding as to whom farmers should complain about problems, or
who is really responsible for the work; and

4) farmers’ preference for concrete lined canals.

As CECB officials also were present at these meetings, MEA officials
requested them to respond to the farmers. The CECB official present
expressed the view that this kind of meeting should have been organized
earlier. But they could not do so because they were given only a 15 month
period for design preparation. He explained to the farmers of DC 7
(Moraketiya) that if the quality of work is poor, CECB will not recommend
payments for the contractor and will request them to re-do the work. He
asked farmers to bring problems to the attention of his supervising
engineers,

He further stated that concrete lining is not possible due to limited
funds. In fact, he said some work already estimated may have to be dropped.
He gave some examples, such as earthwork to the end of FC bunds will not be
done. Earthwork for the tail-end of the FC bund is not recommended by ADB
but he promised the farmers some arrangements will be made to do at least
the earthwork, if not all the concrete structures. He expressed satisfaction
about the meeting and requested the MEA officer in charge of the WUG program
to organize such meetings in other areas also,

The Chinese contractor has a language communication problem. Both
farmers and other actors in the project find it difficult to communicate
with the Chinese. Except for one Chinese engineer, the others cannot speak
English and must use interpreters. 1If the Chinese field officers could
explain the changes fo the farmers (some of the farmers’ children can
understand English), it might help to reduce frequent farmer complaints to
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The other possible alternative is to educate the MEA field’ level -
jials in the rehabilitation design criteria and conv1nce the farmers' e

ugh these officials.

At the initial stage of the construction, the Chinese contractor started
in: several scattered places of Chandrikawewa and the’ Emblllpltlya S
ks. They did not complete construction in a single DC.  They completed g
-8 part .of the DCs in some distributaries. The MEA FAs worried that it o
ﬂ,be difficult to distribute water with two separate physical condltlons “‘fo
e same DC. Recently, at the request of MEA, CECB has asked the X SR
actor to fully complete the work in DCs where they start work. The

-ractor has stopped his scattered work and moved to Emblllpltlya Block..-

:m ENOWLEDGE OF THE REHABILITATION PROJECT

During the de31gn phase, the designs were not explained to the farmers _
‘also the design team did not meet them or expect their contribution.
fore farmers did not have any way to learn about the rehabllitatlon and
changes. Since the FAs and UMs did not know much about d331gn changes .-
“also could not explain the plans to farmers. What farmers understood .
their UMs at farmer training and informal meetings in the fleld was that
canal system would be rehabilitated with ADB assistance. During the :
gn phase, farmers did not know whether the ADB assistance is a loan or a.
“~ Farmers also had no understanding about the parties . 1nvolved 1n the

We noted above that of 27 farmers interviewed in DC 8 (Chandrlkawewa)
fid out about their knowledge of the rehabilitation project during. the_ﬂ
m: phase, only four farmers (15 percent) said that they had spoken to th
gn team. The balance 23 had gotten the message from eithér the UM, FA o
S ow farmers. Not one farmer knew that the design was being done by CECB."
f(Eﬁrmers tended to identify the design team as ADB officials). We inquired - .
; the farmers their source of knowledge about the rehab111tat10n progect._l_;f
) yhone (78 percent) replied that it was from the UM and one unknown MEA -~
cer (this unknown MEA officer was a UM released full time for WUG work);i
armers did not have any understanding because they had leased out the1r5‘
tments and are not active farmers.

By the time we conducted this survey, MEA had begun formlng farmer

. “and therefore some major changes were understood by the farmers, such

'aﬁ\remov1ng of direct outlets, installation of parallel FCs, recovery of ' .

enocroachments on the canal right of way, building and repalrlng of structures .y
.eqpal distribution of water as a future principle. S




PRELIMINARY RECOMMENDATIONS FOR THE PRESENT WALAWE REHABILITATION

Since the project planning and design phases are over and the
implementation phase has just started, it is too late to make recommendations
for the planning and design stages (see next section). A few possible
measures which can be considered to improve the effectiveness of the present
project are:

1) The contractor can be requested to complete the physical construction of
one DC and MEA can test the proposed operational procedure of the
rehabilitated DC in 1988/89 maha. The experience of the DC should be
carefully recorded and utilized for designing the operational procedures
of the system. If changes are required, they can be applied to the rest
of the system.

2) The WUG program should be used to educate the farmers on major changes
in the system and proposed O&M procedures. In this process MEA should
take further steps to strengthen the WUG program by providing additional
staff and time,.

3) The key implementing actors of the rehabilitation program (contractors,
CECB and MEA) should organize frequent dialogues on the current problems
encountered to seek solutions.

4) MEA should respond positively to the complaints brought by the farmers
about ongeing construction work and attempt to discuss all legitimate
problems with CECB., If both CECE and MEA conclude that the farmers’
problems are not reasonable they should convince them; otherwise they
should solve them.

5} The involvement of field level MBEA officials would strengthen the
rehabilitation project. At present they feel they have been neglected.
They should be trained and motivated to create a positive impression
about. the program. Their training will help them to explain the changes
in the system to the farmers and build up close contacts with the
farmers (at present farmers believe that MHA field level officials do
not know anything about the rehabilitation program}.

PRELIMINARY LESSONS FROM THE WALAWE REHABILITATION PROJECT:
PRESENT AND FUTURE

1} The experience and knowledge of the water users and the irrigators
should be more effectively utilized for the design preparation, proposed
physical changes, and new operational procedures.

2} All the key actors of the rehabilitation project including contractors,
consultants, water users, and irrigators should have .an understanding of
the methodology of the rehabilitation project.



y

Proposed new designs and O&M procedures should be discussed with water
- users and the irrigation agency operators before implementation. If
- important changes in the proposals are required based on ‘these

: discussions, they-should be revised prior to implementatioﬁ;

- The executing agency should plan to allocate sufficient time and capﬂble;
- staff to educate the water users and its field level staff on the i

. proposed improvements. 'This should start from the project planning
L stage itself. : '

) An effective communication system should be developed among water users;ifw
;o field level staff, and the project p]anners to exchange th61r v1ews on
- the proposed program.

). Key assumptions of the program should be tested in the field, monitored
. earefully, and recorded to evaluate their validity. This pilot prOJeth;f
-¢’-should be implemented in at least one distributary canal. The .

" experiences of the pilot project should be carefully used for ad3ust1ng7:

on-going project activities. o

-The responsibility of each actor of the project should be made known to
~the other actors.

. To achieve the objectives of the project, water users and field levél -
-+ staff should be carefully trained. If it is assumed that water users -
/" will do FC water management, they should be organized and motlvated to
. do so., To play their official roles according to project ‘O8M L
procedures, all the relevant field officials should be tralned

. Water users and field level staff should not be allowed to think that
_ they have been neglected. These part1es should be given equal

- opportunities to contribute whatever is possible, accordlng to their
capacities.

: 'ﬂ_Project implementation schedules should be carefully prepafed and o
- planners should provide sufficient times for each phase of the program.
Otherwise the executing agency may face problems with theLWatér users.

The executing agency should try to eliminate suspicions of the water

users regarding the proposed program, and continuous efforts should be
made to insure the sustainability of the program. :

QRELIMINARY CONCLUSIONS

Whlawe in October 1886 is that the rehabilitation program is being
Implemented with minimal involvement of both the executing agency and the

The major problem we have observed from the beginning of our research in . -
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Physical construction alone will not lead to sustainable improvements in
an irrigation project, Irrigation projects are not like other construction
programs; they are socio-technical systems of which water users’ and
irrigation agency staff behavior are an integral component. 1If the physical
changes are not accepted by these two parties the sustainability of the
program will be jeopardized.

The first ADB-funded project {1969-1971) could not fully achieve its
objectives. RBMC head-end water users are still over-consuming and areas
recommended for other field crops are still sown with paddy in both seasons.
(MMP [1987], Design Criteria, Walawe Irrigation Improvement Project, p. 1).
Various consultants who have studied the Walawe irrigation project
recommended that two fundamental problems should be addressed. They are
physical re-construction and institutional strengthening (see: PRC/ECI
{1982]; Wolf [188371).

Since the Walawe irrigation probiems are not only physical, to achieve
sustainability of the physical improvements, careful attention should be paid
to organizational strengthening. In this process the field level staff and
the water users should have an understanding of the new changes and,thelr
existing behavior should be changed through training and organizing to
achieve the objectives of the project.

RESEARCH PLANS FOR MAHA 1988/89

or the rehabilitation processes component, IIMI staff will continue to
observe the communications and interactions among MEA, CECB, consultants,
contractors, and farmers, through participant observation, informal
interviews, analysis of designs and other documents, ete. TIMI will also
systematically interview middle and field level officials and a sample of
farmers including farmer representatives for their assessment of the progress
of the rehabilitation activities, and views on its adequacy, appropriateness
(degree to which it addresses problems of concern to users and operators),
and likely sustainability. ITMI will also observe the training of operators
and farmers for operating under the new rules. Finally, IIMI will continue
to pay special attention to the efforis to organize WUGs, since these are
seem as a key ingredient in the future of Walawe (see research plans for
institutional component as well}.



X. SUMMARY REPORT
ON WALAWE RESEARCH -- YALA 1988

The major findings of the research in Walawe project in Yala 1988 are
summarized in this chapter. It includes preliminary analysis and
conclusions from research on irrigation water delivery system, irrigation
" institutions and management of the rehabilitation process. The data on
agricultural production and economics is vet to be processed and analyzed,
Yala 1988 was the first season of interdisciplinary study of the system. The
emphasis was on understanding the system; the findings are tentative and may
be modified by further research.

IRRIGATION WATER DELIVERY SYSTEM
Block level operations: Chandrikawewa

The decision for commencement of the vala 1988 season was taken at the
cultivation meeting held at block level. There was abundant water in storage
in the reservoir. It was decided to commence water issues from the reservoir
on 20 April, though the majority of farmers wanted an earlier date around 14
April, MEA agreed to issue some water for domestic use earlier than 20
April. Accordingly Chandrikawewa main sluice was opened on 12 April,

No rotation was operated during the first two weeks of land preparation.
All the BCs and DCs were kept open. After two weeks the rotations started
for the entire system. The last water issue date was decided to be 5 August,
but MEA had to continue water issues until 30 August. The delays in land
preparation and the use of three and a half month varieties by all the ‘
farmers were the reasons for extension of water issues beyond 5 August.

The operation of the BCs and DCs on the main canals is the
responsibility of the O&M Division of the project office (RPM’s office). The
Chief Irrigation Engineer (CIE) is responsible for overall operaticn of the
system. The water requirement for the season is calculated by the 0&M
Division based on the field data provided by each BM. |

In Chandrikawewa Block, once the O&M Division releases water from the
Chandrikawewa tank sluice, water issues for each DC within the block are made
by a separate block technical officer. Water distribution within DCs is the
responsibility of a team in each unit that includes the UM, FA and irrigator.
Some units in Chandrikawewa are comprised of one or two DCs while others
include only part of a DC, depending on the size of the command area.

Water issues for the 18 DCs along Chandrikawewa Branch Canal are done
according to a scheduled rotation. In most DCs in Chandrikawewa Block, no
internal rotations were in operation, and irrigators and FAs have little
involvement in distribution. Once DCs are opened, internal distribution
within the DC is in the hands of the farmers.

The physical condition of the canal system is the main hindrance to
efficient water distribution among and within the DCs, Even within head
DCs, head- and tail-end farmers do not share water equally., MEA field level
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ficials understand the distribution problems and to compensate, more w&teri
s made available particularly to the long DCs. S e e

;. 8ince 1985, the year rehabilitation activities began in Walawe, funds®

located for pre-sesson maintenance have been reduced. Therefore, a lot of
iirgent work like strengthening of weak and damaged places of DC bunds, and
Silting and jungle clearing of BCs and DCs has been neglected, =~ """

_aﬁex management on DC 8

. DC 8 is one of the canals where the system is in very poor shape. There -
are no structures to maintain and regulate the flow. The canal is. seriously' -
eroded. No FC turnout gates exist except in one FC, RB-1. In-addition t6 *
official turnouts there are two or more unofficial openings in five FCs, In ' ¢
many places both DC and FC bunds are weak and narrow due to erosion and poor

intenance. About 48 farmers have been given direct farm outlets and some’ .-
of ‘them do not have pipes for outlets, so they irrigate by cutting or W
unnelling the DC bund. Farmers use wooden logs and brushwood weirs ac:
the DC to raise the water level. Eight such farmer-made structures were
jdentified, each serving 5-6 farmers. ' o ) B

. During the land preparation period, DC 8 operated continuously for two & -
weeks. Afterwards, it was closed every Thursday and Friday. ' There was no -

tation within DC 8 except in one FC, RB 1, which was closed ‘on Mondays by.
the irrigator of DC 8, to provide extra water to the tail of the DC, 7ol 0

' There was no scarcity of water in yala 1988. The DC received adegiate
upply at the head of the DC. The internal distribution among FCs was . .
difficult and has led to inequities. There were no farmer organizations to
mplement equal water sharing practices. In addition to the®Supply'frdmfthe?
‘DC, some allotments had access to drainage and seepage water from higher- -
-level allotments. o o L

Irrigetion Water Delivery Performance

-+ The water measurements and preliminary analysis provide a tentative . .7
victure of the quality of operation and water use. They will be useful ‘as:’
baseline information for comparing the water delivery perforfiance before and -
-after rehabilitation of the system. ' B T

: The water delivery schedules described the water issues for the 18 pc. -
‘esnals under Chandrikawewa Branch Canal on rotation. However, they indicated
‘only the days of opening and closing of DC outlets from branch canal, with ftio

indications on the quantities to be delivered or the size of the gate = I
“opening. No irrigation schedules were prepared for internal distribution: ™ =
“within DCs. It is not possible to compare the actual deliveries at the hesda.
~9f . DC or FC with target deliveries, as no targets were computed or specified
by MEA. It is also not possible to compare them with actual requirements, as
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reliable data on seepage and percolation could not yet be collected. Even 7
then, conveyance and distribution efficiencies of a system in such a poor
shape are difficult to ascertain or assume.

It was very gratifying to note that the operation of the Chandrikawewa
Branch Canal was done in strict compliance to the schedule; the supply to DCs
from the branch canal were both predictable and reliable; and there is no
significant inequity in water use among distributaries located at the head,
middle and tail of the branch canal. However, the inequity in water
distribution within DC 8, especially between head and tail, was found to be
considerable., It is this inequity which is expected to be reduced by the
rehabilitation, apart from increasing the water use efficiency in general.

IRRIGATION INSTITUTICONS
Organization at Project Level i

The Resident Project Manager (RPM) is the head of the project and has
overall responsibility for all project activities. The project has seven
administrative blocks with Block Managers (BMs) in charge. Each block is
divided into units. A Unit Manager (UM) is in charge of a unit comprising
80-120 settler families. Each UM is responsible for implementing all the
activities at the unit level and handies all matters concerning agriculture,
irrigation, land, community development, and marketing. He is the manager in
contact with farmers most of the time.

The RPM is assisted by five Deputy RPMs (DRPMs) in land administration,
agriculture, irrigation (0&M), marketing and community development. They
provide the technical and specialist support at the project level. Each DRPM
is supported by a subordinate group of officers at the project and block
levels. The block level technical staff called section heads provide
technical and specialist support tc the BM at the block level.

The organization structure has clear lines of authority and roles are
well-defined. Coordinating mechanisms are well defined at the project and
block levels.

Decision-making for each cultivation season is done by the project
office. MEA head office is not involved in this. MEA head office makes
policy decisions common to all Mahaweli systems and conveys them to the RPM
for implementation. The BM’s main functions are to implement decisions
taken by the RPM’s office regarding the cultivation season, and provide
feedback on the process and constraints to implementation,

There are formal means of communication: monthly staff meetings in RPM’s
office attended by BMs and DRPMs and weekly meetings held at the block level
by BM and attended by all the field officials and section heads. Monthly
unit level training classes for farmers are held to discuss field problems.
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It was observed that informal communications are not frequent, technlc&1;  --5'

matters are not discussed much at the block level meetings and there is not
“much collaboration at the field level in water management between the
-3ﬁagr1culture and 1rr1gat10n {O&M) sections.

*erganlzatlon of Water User Groups

~  There were no effective farmer organizations in Walawe before 1985,
- ";The concept of farmer organizations was brought to Walawe by the B
" rehabilitation program in 1985. Some attempts made by MEA to organize farmer
groups before (in 1985) were not successful. In 1988, with the commencement
- -of .rehabilitation, MEA decided to re-initiate the formation of water user

' - ‘groups (WUGs). Rehasbilitation implementation activities are being used by

- ‘MEA as a vehicle to reach farmers. Farmers are being educated on the new.

. .design criteria and new features of the irrigation system after

" will be done after rehabilitation and on their responsibilities under the -

“rehabilitation. Farmer representatives {FRs) are being trained on how O8&M

. ‘rehabilitated new system. It was observed that WUGs in Embilipitiya and:
.Chandrikawewa were able to organize a few meetings with the CECB and MEA to
--get some of their doubts clarified on the new rehabilitation changes. In
‘order to get the involvement of farmers in the rehabilitation work, MEA
:officials tried to convince the farmers that informal supervision of
roonstruction work is the main responsibility of WUGs. This has, not
‘unexpectedly, led to a number of complaints on the alleged shortcomings on
. .the construction work from FRs to MEA and to the CECB supervising engineers.
- ~This has potential to create conflict situations which require careful and =
igensitive handling by the management. However WUGs were able to stimulate o
- fdiscu531ons with CECB regarding their problems, rehabilitation proposals and 3
B onstruction activities.

|  3FBrmer Level Problems

: Land tenure problems have become prominent. The difficulties of
Cnominating one son or daughter as legal successor to the right of allotment
‘flhayeﬁled to conflicts among the second or third generation children for
\;bﬁnership of land. This creates problems for the agency in settling
cownership issues. It was also observed that some of the original allottees
. “lease out a portion of land to non-relatives.

Farmer-Officer Contact

The Block Manager and section heads in the block office have limited

';opﬁortunities to deal directly with the farmers. The only officials who have =

",direct contact with farmers are Unit Mangers and Field Assistants.

MANAGEMENT OF THE REHABILITATION PROCESS

;. Major changes in the physical canal system were planned in the .
'“[rehabllltatlon program. They include large regulators on the main canal, FC




gates, turnouts and drop structures on ICs; and removing of direct ocutlets
from ICs and installation of parallel FCs. On 0&M, the entire
responsibility for FC water management is to be turned over to the WUGs and
rotational water issues for field channel water management are proposed.
FRs are to be trained for this. During the construction phase,
encroachments on the canal right of way need to be recovered before turning
over the site to contractors.

In order to achieve the objective of rehabilitation to improve the
operation and performance of the system and to sustain the improved _
performance, the people who operate and manage the system, whether they are
from Lhe ngency operating the syalom or Lhe Farmers, neod Lo understond Lheir
roles and participate cooperatively, A rehabilitation project could use the
opportunities provided in planning, design and implementation of the
rehabilitation to foster the feeling of involvement and to invoke cooperative
behavior from the agency personnel! managing the svstem and the farmers.

Normal project planning, design and construction schedules generally do
not provide adequate time for using these processes for institution building
and participation by beneficiaries which are somewhat time consuming. The
same thing has been happening in this rroject also.

The CECB and the consultants are required to work to tight schedules and
prepare plans, designs, estimates and tender documents. To obtain BOPs and
get the surveys done on time was itself difficult, Consultation with agency
officials and farmers would have needed much more time. They could not do
it; they did not have time, as they themselves said at a meeting later with
farmers organized by MEA. The block level and unit level officials also felt
neglected. Farmers did not know the details of the rehabilitation plans.
Even at this stage, involvement of field and block level staff, through
training, regular meetings, and joint meetings with farmers, could be very
useful.

By the time the survey under this study was conducted, MEA had begun
forming farmer groups and therefore some ma jor changes were understood by
farmers like installation of parallel FCs, removing of direct outlets and
recovery of encroachments on the canal right of way,

It would be very desirable if one of the DCs could be rehabilitated
completely and its operation tested in maha 1988/89. 'The experience can be
used to greatly benefit the further implementation of rehabilitation in the
same project. Involvement of MEA officials who would have to operate the
system later on, organization of WlGs, and training imparted to both would
strengthen the rehabilitation project. It is worth spending time, effort and
resources in this direction. Improvement of physical structures without
corresponding strengthening of the operating agency and WUGs is not likely to
lead to sustainable improvements in system performnance,




- 149 -

REFERENCES

Asian Development Bank {ADB). 1986. Appraisal of Kirindi Oya lrrigation and
Settlement Project (phase TIT1). Reporl No. SRI: Ap-36.

Department of Agriculture (DOA), Division of Agricultural Economics and
Projects. Government of 8Sri Lanka. 1988. Cost of cultivation of
agricultural crops -- maha 1986/87. Volume 1, paddy.

Irrigation Department, Government of Sri Lanka. 1981, Canal duties,
parameters of sectionsg and design of profiles of field and distributary
canals. Technical Note No. 6.

Merrey, Doudlas J. and K. Jinapala. 1888. On physical remodeling and
institution strengthening: An evaluation of the implications of the pilot
field channel experience for the rehabilitation project at Uda Walawe, Sri
Lanka. Digana Village, Sri Lanka: IIMT Working paper No. 7.

Merrey, Douglas J. and P. G. Somaratne. 1988. Institutions under stress and
people in distress: Institutlon-building and drought in a new settlement
scheme in Sri lLanka. Draft Occasicnal Paper. 1IMI: Digana Village via
Kandy.

PRC/ECI. 1982. ‘ermination report on water management —— Uda Walawe
Project. Irrigation Department/Ministry of Lands and Land Development,

Sir M. MacDonald and Partners Ltd (MMP)., 1987. Walawe Irrigation
Improvement Project: Design criteria.

Wolf, James M. 1983. Report on the Walawe Irrigation System. Unpublished
consultancy report.






