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FOREWORD

Sri Lanka had a tradition of irrigated agriculture for ove?i
thousand years. It had been the ambition of most of thefsinhaigwga
kings to 5uild maximum number of tanks and reservoirs during tneir
kingship. As a result, the entire country was covered with tanks of
various sizes for the purpose of irrigating agriculture, particularly,
baddy. Historical evidence shows that there was an efficients}stem
of management of these irrigation schemes. The rules and regulatlons
governlng the use of water in particular tanks were very often 1nscr1bed
on a stone and installed at the site for the information of all.
Unfortunately these management systems were lost to us during tne.derk:
ages that Ceylon passed through immediately before and during the
foreign invasions. A revival of the irrigation system was seen towards
the end of 19th century and in addition to the rehabilitation of old

systems,new irrigation schemes were also undertaken since Independence.

With i..creasing investments in the irrigation seccof, mater
management has become a key element in the irrigation poiiéy of the
government. There is also a realisation that co-operatlon of water users
is imperative to have an efficient system of water management Hence,all
the new investment projects in irrigation had a condition that thev o
authorities concerned should evolve suitable methods to get the
co-operation and.partic¢ipation of farmers for water management. As
such, when-the USAID supported Gal Oya Rehabilitation Project was .
commissioned,the Agrarian Research & Training Instltute was requested by
the donor agency and the Government of Srl Lanka to recommend the most'
efficient farmer organisation for water management in the Gal Oya"
scheme. This assignment  necessitated conductlng of socio-economic
surveys. - ‘It includes the formatlon of water user organisation, the
study of ways and means of farmer participation at various levels in the
process of water delivery and methods of commnnication between the users

and controllers of water etc.



Although the ARTI undertook this task,it had no prior experience in
action-research of this nature. However, in preparing the plans for this
. research programme it had the benefit of advice from the Rural Development

Committee of Cornell University in USA as a Consultancy. Professors

Uphoff, Levine, Bafker and Coward as short-term consultants were

constantly in touch with the Irrigation and Water Management Group of

the ARTi in preparing the design and conducting this _researéh_program:’n’e. : s
In addition, there were also the long-term consultants such as Ed Vander

Velde and Mark Swendson to work with the ARTI research team continuously.

Research on water management will be a continuing process at the
ARTI for several more years to come. As and when certain research
results are available, they will be disseminated ﬁhrpu@h research documents
and occasional publications as is the normal pfactice at the ARTI. 1In .
eddition,it'is felt useful to publish an Year Book on water management
researeh as an annual publication incorporating all releVant materials
which are not sufficient to be published as individual publications but
will make a useful document when put together. This first Year Book . »
preseﬁts the results of the base-line socio—economic survey done at
Gal Oya under the water management project by the ARTI. It is intended ‘ i
that the Year Book will not confine to the dissemination of research
done by the ARTI alone. It is open to other researchers as well and I
hope that in future oﬁher\individuals and institutions interested in
Athe field of water management will contribute research results to the
future issues of ﬁheHYear Book.

I wish to thank al] those at the ARTI angd Cornell Unlver51ty for
their contrlbutlons in maklng this Year Book a reallty.“ Messrs C.M.
leayaratna (Co-ordinator), H.A. Ranbanda and Lakshman wlckrema51nghe -
Research & Tralnlng Offlcers of thlq Instltute were responsible for
‘plannlng and conductlng the base~11ne study. Professor Norman Uphoff
of Cornell Unxversxty and M/s Lakshman chkrema51nghe and C.M. wljayaratna

were respon51ble for the preparation of this Year Book for 1980.

T.B. Subasinghe
DIRECTOR



INTRODUCTION

This first yearbook on water management research in Sri Lanka presents the
results of socio-economic research done by ARTI in support of the Water Management
Project at Gal Oya, from October 1979 to September 1980. The Water Management
Project is implemented by the Ministry of Land and Land Development and the
Irrigation Department, with financial assistance from USAID. The Irrigation
Department is assisted in its effort by Engineering ConsuAltants Inc., (ECI). The Project
envisages the fulfillment of a series of major water management objectives based upon
the rehabilitation and modernization of the left bank sub-system of the Gal Oya
irrigation scheme.

Under the Project, p-rovisiori was made for conducting socio-economic research on
the Gal Oya Project area, including detailed record-keeping of irrigation, agricultural
and socio-economic data on farms in a sample of the area, and a baseline study during
the first year. These activities will provide a basis for assessing the impact of the
project over its four-year life-of-project and also for suggesting ways of increasing
implementation effectiveness during that time. Such knowledge is intended also to
provide a basis for improving water management elsewhere in Sri Lanka. ‘

One major component of socio-economic research not implemented during the
first year was work on institutional organization of farmers to assist in irrigation
rehabilitation and management, as provided for in the project design and accepted in
ARTI's socio-economic research plan. During the first year, ARTI in cooperation with
Cornell University, undertook various analyses relative to this area of work and
initiated plans for an action research programme for institutional development at the
farm and field channel level. This is one of the major focuses of ARTI effort durihg'the
second year and will be reviewed in a separate research paper.

Under a cooperative agreement which USAID has with Cornell University‘"s‘
Committee (which has had cooperating relationships with ARTI since 1973), a number of
consultants, and a lohg-term consultant have been working with the Water Management
Research Group of ARTI on implementation of the socio-economic aspects of the Water
Management Project. Working with the WMRG as short-term consultants have been
Professors Randy Barker (Agricultural Economics), Walter Coward (Rural Sociology),
Gilbert Levine (Agricultural FEngineering), Norman Uphoff (Political Science) and Dr.
David Korten (Public Administration). Also, Mr. Benjamin Bagadion, Assistant

'Administr.ator and Mr. Carlos Isles, Chief Community Organizer, of the National

it



Irrigation Administration of the Ph‘iilip'pines have worked with ARTI under the Cornell
Cooperative Agreement. Prof. Edward Vander Velde (Geography) has been the resident

consultant since June 1980, and Mr. Hammond Murray-Rust (Agricultural Engmeermg)

has also worked with the WMRG, conductmg research on the structures and operations.

of water distribution in Gal Oya. _

The record keeping exercise was launched in October 1979 in eighteen colony
(settlement) units on the Left Bank and six colony units of the Right Bank and River
- Division of the Gal Oya irrigation scheme. Twenty-four trained investigators were
resident in the respectxve colony umts for the duration of this exercxse _ |

A baseline survey was Undertaken ih March 1980, in the same record-—keepmg
colony units of the Left Bank and in an extended area in the Right Bank and River
Division. All together, 780 farmers were interviewed for the basehne study, 48b from
the Left Bank and 300 from the other two areas. o :

This first report focuses on some of the principal initial findings pertaining to the
Left Bank area from analsyis of the data generated in the aforementioned exercise.

The Water Management Research Group wishes to thank the followmg persons for

their assistance and support during various stages of the study. Dr. Randy (‘ummxngs,
USAID, Colombo for helping us to resolve some thorny xssues thh regard to the
_selection of the sample for the baseline study in the nght Bank and River Division

areas of the Gal Oya scheme and his intellectual compamonshlp during the field"

surveys; Professor Randy Barker for able advice and guidance in analyzing the agro-
economic data; Mr. Doug Merfey, Institutional Adviser, ECI for his insightful comments
on an earlier draft; and Mr. Gunawardena, Investigator, ARTI, for his able assistancg in
making administrative and supervisory tasks of the WMRG in Gal Oya lighter.

We espec_iélly wish to thank Professor Norman T. Uphoff for his invaluable advice
and guidance in analyzing social and attitudinal data, in editing this report and his

genuine and abiding interest in water management studies in Sri Lanka.

C.M. Wijayaratne

Lakshman Wickramasinghe

H.A. Ranbanda (on study leave)

Water Management Research Group, AR T1
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Chapter 1
RESEARCH DESIGN AND METHODOLOGY
C.M, Wijayaratne

The specific assignments undertaken by the Agrarian Research and Training
Institute in support of the Gal Oya Water Management Project during the 4%-year:life-
of-project are as follow.l

(@) To conduct a baseline survey of
i) Socio-economic conditions of the settlers in the Project area and
ii) Water management (WM) aspects of the Scheme;

(b) Continuing socio-economic and water management surveys to monitor and
assess changes during project implementation;

(c) Conduct periodical evaluations of the project's socio-economic impact
including consequences of the water management programme for farmers;

(d) Conduct socio-economic research to design "organizational structures” for |
water management, which has been translated into institutional organization
of farmers, and

(e) Conduct additional research studies pertaining to water management.

In the initial phase of planning the project-research, an attempt was ‘made to
identify the factors affecting ‘water’ management.and.to. proceed to study the influence
of such factors on water management. Some xmportant factors are listed in the C’hart
. This was useful not only to identify the pn,orxty a_reas of water man_agement
research, but also to decide on areas in which the bre—proié;:t’ situation with r%gard to
water management in the project area was to be assessed. In addition, it was, deemed
necessary to analyze the factors affecting the utilization of irrigation water so as to
construct a set of indicators which could be used in momtonng and evaluating project
benefits both in the implementatién and post-project stages.

The first set of factors (A) in Chart I represents those which are essentially
agronomic and technical in nature, while the second set (B) consists of the institutional-
organizational fac,._tgrs.'» Since the objective of the present research project is to emglo'z
an integrated approach to probl‘ems of water management research, the data collection

~ programme was designed to gather information on effects and consequences of

interaction of the above two sets of factors on the water management practices in the
project area through a variety of means which include mainly the following techniques: .

lA short description of the project (its area and history, and its objectives) can be
found at the end of this chapter.
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A continuous record keeping/monitoring exercise on a selected sample of
farms in the project area using trained investigators; :

A supplementary baseline (questionnaire) survey;
Periodic surveys designed mainly for evaluation purposes;
Review of available literature;

Field observations by researchers;

Information collec'ftion through a prog,r_ainfn’e of special water management
(research) studies; and '

Expert consultation. -

The record keeping/mfonitoring programme was used as the major source of

information mainly for the following reasons:

l.

Data pertaiaing to water use, especially in relation to reliability and
adequacy of water supply at various levels, cannot be ascertained adequately
and in a reliable manner without continuing and close observation;

Because of "recall” lapse among farmers, the details of farm operations
carried out by farmers throughout a cultivation season, including costs and
returns, cannot be ascertained accurately through a "one-shot" questionnaire
survey. . o E u

Qualitative types of information ‘on cooperation and conflict, group dynathics
and patterns of leadership, quality of self-reliance, etc. could only. be
gathered through some participant-observer activities which - ARTI
investigators living in the communities could do.

The plan of work and the ways and ‘means by which the information gathered-
through the above methods would be used to accomplish the tasks assigned :to the

Agrarian Research and Training Institute are illustrated in Chart 2,

Data Sought
The type of d:-,;_té;' collected through the- above-mentioned programmes can be

classified as follows: ::

A. Specific information related to water use.

B. Information _'related to farm ar_id household economy.

C. Social and community:aspects.

Specific Information Related to Water Use.

. Io‘

Water distribution:

.a) Pre-scheduling and regularity of channel flow (quantity and reliability);

information on mechanisms through which pre-scheduling is arranged;
bureaucratic decision-making as against cooperative decision-making;
deviations from schedules, etc.;
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b) Egquitability in dnstnbunon of water in respect to head vs. tall, large vs.
small, regular vs. encroached holdings. TR

Farmer involvement: . : I
a) Farmer participation in decision-making on water management at.
_“various_levels {main, branch distributary,.and fneld channel levels and in
- the turn-out area); :

b) Farmer partncxpat:on in maintenance of channels, distribution of water
and handling disputes;

¢) Farmers knowledge and perception on optimizing the use of irrigation
water; attitudes to water management, levels of knowledge of efficient
-use of water, knowledge of benefits to self and community, etc.; -
d) Communication.. between farmers. and controllers -- frequency of
contact, uni-directional vs. bi-directional; disparities _in exposure;
authoritarian vs. democratic; effectiveness and responsiveness, etc.;

e) Types of formal and informal organizations as: well as individuals
influencing water management; mechanisms of their operation, etc.

Cultivation:

a) Farmers adherence to cultwatxon schedules decxded at cultxvatxon

... meetings; e

b) Degree of staggering of paddy cultlvatnon and its 1mpact on water use,
rotations, etc.; ) : :

c) Intensification of land use; )
d) Increase in irrigated crop acreages as a result of better water
management. -

Domestic use of water -- sources, pattern of use, problems associated with
domestac water.

bt EORG F n ] R

Other aspects of operatlon and mamtenance of the system.

Water losses and wastage, adoption of water-savmg agncultural practxces and
technology. : _

B. Information Related to Farm and Household Economy.

(Ir:-:

tFarm: households: -
- a) Size of households; populatnon growth rates,

b) Age, sex, marital status, etc. of members of the household'
c) Educational status;
d) Occupations



IL

Farm holdings:

a)
b_')
o)

A

L

b

BUAN
a)

.9’

Size of holdings (owned, rented, encroached, or worked by labourers);
Status of bqldings’(o’wned, rented, encroached, evtc.);

Area cultivated and cropping pattern and seasonal variations; ‘
Distribution of holdings, fragmentation, etc.;

Intensity‘of cultivation.

Farm operauons'

Use of modern mputs (fertlllzer, plant protecuon chemicals, etc.);

a)
Farm __equnpme‘_nt:and avanlablhty and use of farm power;
C'u'lfi\;;ati'on pracffices in irrigatéd land and higrwland; |
d) Harvestmgandthreshmg operations;
e) Farm productivity and yield levels.
Employment. e
Employment and availability of labor for agrlculture, labor use
~ .characteristic of households;
b) Off-farm employment.

Credit, marketing, input supply and other aspects of production:

a)

b)

-d)

. e) .

1)
g
h)
i)

Availability and dependability of sources of credit;

Delivery of inputs in time;

Agncltural adv1sory services.

Availability of marketmg outlets, processmg facilities and their
efficiency;

‘Market information;

Net returns to different factors of production;
Profitability of farming;
Household expehditure ﬁétterh,

Levels, structure and dxstnbut:on of :incomes - from farmmg and non-

_ farming activities.



C. = Social and Community Aspects.

1. Household conditions and facilities available: type of house,,water._supply and
sanitary facilities. o

1. Health and medical facilities: hospital and clinic facilities; infant mortality.
and crude death rates, cstxmate of llfe expectancy at birth; health care,"
famlly planning, etc.; A

- JIl: Education: . type and number of schools and statf; dxstance to schools from
households, school drop -out rates, etc.; : .

v, Transportatlon and commumcatlon. road structure, modes of transportation "
and their distribution; number of newspapers,. magazines, etc. received and
read by family members, awareness of information related to water use in

. the scheme;

V. Entertainment and recreation; -

VI. Religion and culture; |

VIL. lnsurance;. |

VIII. Commerce and industry: trade eStabllshments,-cottage industries; etc.;
IX. Social org_ani;ations and structore, leadership patterns and attitudes;

.. X. Services provided by institutions: Rural Development Soc:etles, Cultivation
4 Commlttees, Cooperatlve Socxetxes, etc.

. In: terms of project. nmpact assessment, it is anncnpated that the specific .
information related to water use (category A above) would spell out in very concrete
terms. whether the project had the desired impact in improving/changing
infrastructural, behavxoural and situational factors-affecting water management. The
other two categorles -of . mformatmn would be useful m assessxng the social and .
economic consequences of the project and would help in measurlng the benefits of the
project to the people and the community. N

Data pertaining to most of the items. classmed under all three categones were
ascertained through the record keepmg/momtormg programme supplemented by
informal interviewing and participant-observation. A special record book with seven
different recordmg schedules was-used for this purpose. During the gultivation season,
the researchers vxsxted each one of the study locations frequently. and supervised the
progress of record keepmg work undertaken: by the twenty-two trained ARTI
mvestngators :who were resxdent in the respecnve colony units for the entire duration of
’thls exercxse. The samphng technique adopmed for; the record keeping/monitoring

programme was a two—stage stratified, random sample design with "colony units" as the



.pnmary sampling umts, field channels as the secondary units, _and allotments along
selected field. channels as the tertiary sampling umts.2 Nearly 50 percent of total
'colony umts m the Left Bank Area were selected randomly at the first stage. At the
second stage of samplmg along a major dnstrlbutary channel (D-channel) w1thm the
-colony unit area, three fleld channels were selected to represent the head mlddle and
tail portions of the dlstnbutary's command area.3 The total number of allotments
selected from the respective command areas of these fleld channels was 368. If the
number of allotments on a selected field channel was less than 20, all were included in
the study; if there were more. than 20, a random sample of 20 was taken. '

- The' total number of Iarmers operatmg on the sample-of allotments selected in the
sample was, on the average, 60 percent higher than the number of allotments. It is

evident that this is due to changes that had occurred in the tenurial pattern since the
| inception of the scheme, such as: - o ' '

a) dividing the original holdmg among the chlldren of an ongmal settler, and

b) illegal land transactions. .
Therefore, the total number of farms/farmers included in the fmal sample for the .
~ record keeplng/momtormg programme the Left Bank in Maha season 1979/80 was 536.

In addmon, in order to‘observe possﬂ)le non-project influences, three additional
sites outside the: project .area.(one from the River Division and two from the Right
- Bank) were included in the record keepmg/momtorlng programme. The methodology
'_ adopted in the' selectlon of field channels,. farms, etc. and the type .of. mformatlon
gathered in these three areas were. similar to those for the Left Bank.

A supplementary questionnaire survey was carrled out ln March l980 whxch_‘v
covered almost all the farms included in. the record keepmg/momtormg activity and on
300 additional households from the River Division (201) and the Right;Bank (99) of the
Gal Oya Scheme. . , : . N

Llsts of settled v1llages/umts prepared for the Right Bank and Rwer Dmsmn__.
formed ,.the frame for,samplmg at this stage. :Tak_mg into consideration the size of |

The lrngable area of the scheme had been alloted to settler famxhes brought into
the’ scheme at dxfferent stages of settlement in holdings of three and four acres each.

3ln the subsequent seasons a sllght modification was made in the selectlon of field
channels. That is, whenéver a distributary channel cuts across colony ‘unit boundaries,
the unit boundaries were,ignored and three field channels were selected to represent.
- the "head", "middle" and "tail" portions of the. distributary, regardless of unit
- boundaries. This was done to’ get more correct measures of hydr010g|cal differences
within the system... .~ . . .. .., SR . o _
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population and extents under agricultural production, three additional villages from the
Right Bank and nine additional villages from the River Division were selected on a
‘random basns. - Then the Paddy Land Reglsters of the selected villages wére obtained
from the respeemve ‘Cultivation Offlcers and a random selection of five percent of the
farms was made w1th a lower limit of 20 in each study location. Therefore, in the end,
598 (of which 536 were from Left Bank) and 780 farmers were included in the record
keeping exercise and baseline survey, respectwely.

- The analysxs presented in this volume does not cover all the study locanons or all
the categones of data collected through the research programme. Analysis of all the
data will take several years, so we have concentrated on those analyses which most
readily gi\re a good initial picture of water management practices, problems and
-outcomes: :An the Left Bank where the Gal Oya Water Management Project is being
lmplemented as well as on associated socio-economic factors, including domestxc water
supply, whach should be taken into account in furthermg the objectives of the WMP In
some chapters, the analy51s of data is limited to selected (representatlve) umts of the
Left Bank while m other chapters it covers the entire Left Bank Area. Future volumes .
will contaln more data and analysxs on areas ‘that are not covered by the present

/

analysxs.

'The Prqe'c‘t Area
| The Gal Oya lrrlganon Scheme covers a geographlcal area of 600 square miles. It
is located in the eastern Dry Zone, mainly in the Ampara district with part lylng in the
southern part of Batticaloa district. The Gal Oya Pro;ect commenced with the building
of the main dam across the Gal Oya River at lnglmyagala in 1948 and the Left Bank
development was comple‘ted in'1960. The main tank is the Senanayake Samudraya. The
G_al Oya Scheme was designed to p'rovide irrigation for an extent of 120,000 acres of -
which 60,000 acres are on the Left Bank channel. The capacity of theSenanayake
Samudray\a at full supply is 770,000 acre-feet. The Left Bank is planted mostly in
paddy, whlle the nght Bank is largely paddy, but with 10, 000 plus acres in sugar cane.
The Gal Oya Left Bank system is estimated to be composed of 32 miles of main canals,
50 miles of major distributaries, and 68 miles of minor dxstnbutanes and field channels.
' The latter figures may in fact be hlgher. . .
In e'arlier project documents, it is mentioned that the Left Bank canal serves some
40,500 acres, including 6,006 acres served in the Kalmunai division at-the end of the
Left Bank main channel and in the Batticaloa 'disltrlct. However, _the'ARTI!s research

work in the project area suggests that the Left Bank system covers at_least 65,000
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acres at present. This includes encroachments and private holdings as well. The Left
" Bank drainage is directly into the ocean and the lagoon area.

" From the early Fifties, the Gal Oya Development Board coinmenced setting up a
largé' nuinber of colonization units on‘the:Left Bank. Forty of these units consist of
aﬁﬁ?bii%‘&évlv 6,000 households." Bésides'i these colonization lands, there are two
governmem farms and private lands' on the Left Bank with and without water rights.
The process of peasant colonization continued with the expansion of the channel system
and by 1965, 11,936 colonists families had been settled. SRVIRTS

The catchment area recejves an average of about 83 inches of rainfall spread over ,
100 days in the year of which 63 inches comes during the northeast monsoon perlodw
October to 'Febrjuary. However, one whay observe also marked year-to-year variability
in the rainfall pattern if one considers a series of annual rainfall figures. .The main.
demand for irri'g'ation water is from March to:September, since a Yala crop is possible.
only on lands which are irrigated, ; , . L

The GilI'Oya Scheme was within the purview of Gal Oya Development Board from
vts i’ncéptxon. However, in early 1961 alorig with the creation of the district of -Ampara,
the administration of the Left Bank:ihad be’e,n' handed over. to the Gover;i,rqem;ﬁg_en_t,,.

Ampara.

Project Objectives

The project is intended to develop an institutional capacity in the Irrigation -
Department which will enable it to manage large irrigation schemes in a more efficient
manner. According to the draft proposal, the project will modernize the Left Bank of
the Gal Oya Irrigation Systems, develop master plans and conduct on-farm water
' management research, provide an improved irrigation training programme; improve the
extension programme and improve farmer participation in the rebuildling, operation and
maintenance of field channels.

Organizing farmers into viable 'water user' or irrigation organizations in which
they can participate in the allocation of irrigation water is an integral part of this
project. Initially, socio-economic research was to be conducte& to develop and test
several "models" of irrigation organizations. By the end of the project, a target was set
to have about 19,000 farmers, working on 57,000 acreé of land, organized into water
user organizations. It is expected that they would cooperate to use water more
efficiently and to operate and maintain field channels. The project paper also provided
that a legal framework would be established whereby farmers' organizations would play

a role in water management at the distributary channel and project levels.
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Research Plans’ /' o ta
Private land holdings were 'not sampled in: the original benchmark survéy or in the

record keepmg/momtormg programmes, because ARTI had been previously advised that |
the pr01ect "4réa “inciuded only colony units.~ It turns out that such holdings are
substannal 'in the’ préiect ‘area and defxmtely -affect water needs and. distribution.
Orgamzatlon ‘of farmers for improved water management must take these \holdmgs, into
account. ThUS,plans 4ré"being “made to conduct a special study to study the private.
holdings and encroachments.' Ini- addition, these areas will be included in record
keepmg/momtormg programmes in the future. '

| The ARTI Socié-Economic -Research Programme on Water Management and the
concepts and’ assumptions which guide the action-research programme for developing .
suitablé  institutidhal forms and processes for efficient water management in the.
projéct aféa 'dre déscribed in detail in the following ARTI documents: (A) Action Plan
for lntroducing' Farmer brganizations and Participation in Water Management in the
Gal Oya® frngﬁnori%cﬁeme (1980); and (B) A Proposal for Socio-Economic Research in
Water ManSgerh‘enf’m Sn Larka USAID/ARTI/Cornell (1979).

o B L T
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Chapter 11

‘AN ANALYSIS OF WATER DISTRIBUTION IN GAL OYA LEFT BANK:
A WATER AVAILABILITY INDEX AND OTHER ME/.SURES

C.M. VWijayaratne

2.1 Adequacy and Reliability of Water Supply in Maha 1979/80 _

- As seen. from Chapter 1, adequacy and reliability of water supply are crucial
factors.affecting the behavior of farmers in Gal Oya. As a major part of ARTI's
monitoring and evaluation work in the Left Bank, a record;keeping program involving_
some 541 farmers in the 18 sampled units was designed to gather information on water .
supply and agricultural performances during Maha Season 1979/80.l ‘i'hns chapter deals
with two. categories of data: e

(a) Data pertaining to the adequacy of water mputs at the mdlvndual farm level;

and B ,
"(b) Data pertaining to the adequacy and reliability of water flows in the channel
system. _

The adequacy of water at the farm level was evaluated by observing selected
farm plots on a daily basis (between 8 and 10:30 a.m. covering an average of 30 farms
per colony unit), using the mvest;gators stationed in the respective colony units. Along
a major distributary channel (D-channel) within each colony unit, field channels were
selected to represent the head middle, and tail portions of the distributary's command _
area wnthm that unit. I the number of farmers on a selected field channel were less
than 20, all were included in the study, if there were more than 20 a random sample of
20 was taken. """"

’l'he investigators were tramed m methods of assessmg v1sually the watetr
avanlablllty m farmers' ﬁelds, so that observanon errors could be reduced as ‘far'as
possxble. lf'rve conditions of water avaxlablhty were specmed ‘and dally observations
were made for each farm covered by the record-keepmg program. Within each farm,
observations were made for two selected hvaddasz from ‘the date of planting to the
date of harvest, the liyaddas having been selected so that one was near to and the. other

far from the pipe inlet supplying the farm allotment with irr'iga_ti'on, water.

lThe Maha season is the “mam":season in Sri Lanka, extendlng roughly from
October when the first monsoon rains from the northeast sweep across the island, to
about March when harvesting is completed.

A hza da is an mdxvxd,ua,l_[y;_bunded‘p!ot. The number of liiaddas pei""aic_re: ‘Varié's
from 8 to 50. - ’ o I
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Investigators rec'orded for each liyadda each day the water status of that plot,
whether it had: 0 T
(a) severe shortage of ‘water (soil cracking) k
(b) moderate shortage (soil dry) =~ = ,
(c) saturated condition (soil wet) |
(d) standing water ” o
{e) tlooding, or ﬂowmg water.
On the basxs of the condmons observed, a "water availability mdex" (WAI) was
computed for each farm, usmg a simple system of weighting to indicate the degreé’to
whxch a farm's crop had more or less water available throughout the growmg penoa. ‘
Two 1nd1ces were computed for each farm. ‘ o
(a) WAI for the entire duration of the crop growth; and o IR

(b) WAI for the 50-day period considered to be the-critical period between 20 and
70 day.‘ before harvest, with "the water-sensitive reproductive phase of the
rice plant.

For this report, only the latter index is considered, as it is a more sensitive measure of

the adequacy of water supply in the field.

Critical Period

pate of | | 50 dqays—y | - | bate of

Planting'v':'” l ‘ l_ I.Harvest

To calculate the index, the number of days in the first category ‘(,a::_: Severe
shortage) were added to,the 'number of days in the second category_ (b: :moderate
shortage), which were weighted double plus the number of days in the third category (c:
saturation) weighted triple; and the last two categories of abundant water supply (d:
standing water and e: flooding) weighted as quadruple.3 '

Once the WAI was calculated for each farm, an average WAI could be calculated‘
~for: those farms along the field channel at the head of the D—Channel wnthm the unit,
for "those -along the middle field channel, and for those along the taxl fleld o

3 This can be expresséd as iollows-

WAI = (axl)+(bx2)+(cx3)+(dx4)+(ex4), where

No. of days of severe shortage within critical period = a

- No. of:days of moderate shortage within critical period = b

No. of days of saturation within critical period = ¢ '

No. of days of standing water within critical penod d

No. of days of flooding within critical period = e '
(d) and (e) were weighted the same since water supplied to the plant is essentxally the
same; differences in aeratnon cannot be so readlly quantified. * A
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channel,” WAL could also be calculated for all farms sampled within the unit. This
pé'i”rﬁi't'ted bomparisdns within units (head vs. middle vs. tail) and between units (unit
avé?ages).
The relationship between water availability and yield for different units, and for
different locations within units could then be tested by using linear regression analysis:
| y =2a+bx |
where y = yield, and x = Water Availability Index. ' The standardized coefficient b
indicated the rate of increase in yield in response to changes in WAL  Standard
deviations of the x and y values were calculated to test for the significance of the
statistical relations thus identified. _ ‘ |
The data were analysed to assess any signiﬁcant variations in yiéld attributable to ‘
the WAI: '

(a) Based on the location of farms along the field channel:
(1) head, (2) middle and (3) tail portion;

~{b) . Based on the location of field channels along the distributary:
(1) head, (2) middle and (3) tail portion; o E

(c) Based on the location of colony units (i.e. .selected distributaries within the
units) whether (1) head, (2) middle or (3) tail within the Gal Oya Left Bank
- system. For purposes of more detailed analysis, we compared specifically
units 2 and 21 as ‘head' units, with units 3,8 and 10 as 'middle' units, and 7, 14

and Block E as 'tail' units.

The grbss comparisons under (c) obscure some water relationships as seen from
the fact that the WAI for unit 3 (193) is the highest of the eight units analyzed, though
not at the head of the system; while 2, 21, and 10 are similar (187, 184, and 186); 8 and
14 are the same (16_8); and E is much lower (148). Similar differences can be found
within units, where simple head, middle and tail designation do not reveal the exact
extent of water distribution down to the field level. One of the purposes of our
continuing field research and data analysis is to improve upon these gross designations
and to develop measures which are more representative and relevant to water
managerhent. _

At this stage of our work, we cannot resolve the problem of getting refined
“criteria of "head,” "middle," amd "tail,” which to date has not been sufficiently resolved
by others with more experience than we have. We hope in future analyses to clarify
some of these terms and relationships, but here we will work with the gross comparisons
of 'head,'_ 'middlé;' and“tail,"commonly mad'ed"'in the literature on water management,
hoping that our data and anvalysnis will lay a basis for some advances upon the state-of-
the-art. We will make comparisons among head, middie and tail units as identified

above, and will compare head, middle and tail farms and field channels within units
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according to conventional criteria. Subsequent data analyses should improve upon these
designations. Indeed the subjective Water Problem Index based on farmer responses and
reported in Chapter 5 represents one approach to rectifying geographic
oversimplifications. ,

Concerning the second level of analysis, dealing with water deliveries in the
channel system, daily measurements :were taken at various points -- head, middle and
tail -- on the main channel ‘and on the distributary channel being studied, and along the
three field channels selected as head, middle and tail ones. The number and location of __
measurement points along the main channels -were selected so as to illustrate the flow
of water at a given time in various parts of the main channel system. Height of water
was measured daily by means of a calibrated stick, and all measuring .points were
located in places where the 'floor' was more or less smooth and flat.

The water level data considered in thls analysxs can be categorized for three
levels of water delivery: C '

(1) Main channel system: points in the Left Bank main channel relating to Unit 2
and along Mandur channel servmg units 8, 10, 3, 7 and 14; points elsewhere in
the Left Bank main system were measured also but are not mcluded in this

-analysis; :

(2) Distributaries: pomts wnthm the followmg D-channels: LB 6, U9, M 3 M s,
M 12, M 31, MlSandGlZ. '

- (3) Field channels: points along the followmg channels, listed by umts,

Umts : " Field Channe!
2. LB 6-1, LB 6-4, LB 6-5
21 U-9-2,U9-3,U 940" 7
8 M 9-2-1, M 5-2-4-1, M 5-2-4, M 5-2-3
oo 100 M 16-2<1, M 16-6, M 16-4-4 '
ST M 12-1-1, M 12-6, M 12-8-1
A M 31-6, 31-5. |
14 - M 18-1-6-2, M 18-1-6-3, M 18-1-6-3-1-2
E. .  TI2 |

"Farmers in unit 7 ‘were the first ‘to commence cult.i\./ation in Maha 1979/1980,
early’in October. “Almost all the farmers in the selected colbny_upits;_ except 21 and 2,
had completed their harvesting operations by the first week of Méreﬁ 1980. Therefore,
“thé Sxx—month period from early October to early March was selected .to observe the
: frequency, reliability and adequacy of water flow in the channel system.

"“Daily watér flows at each measurmg point during the period, under study are

mustrated graphxcally in the Append:x. Actual helghts of water levels are drawn in all
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__graphs, so that the scale on the Y axis, indicating height of water in inches, is not
. identical for all graphs. However, -the period for water delivery, shown along the X
axis, is the same for all graphs, i.e., October 1979 to March 1980. The main thing the
- graphs as a whole illustrate is the fluctuation in flows relative to the maximum delivery
(indicated by the highest level shown on the particular graph). 'In addition, these graphs
. also show lengths of .issue periods and intervening non-issue -periods at the selected
parts of the Gal Oya Left Bank system. Although the graphs.do not give volumetric
.measurements, gross water availability and the.rotational deliveries can .be observed
. from. them., : v , v
-1t should be stressed that substantial. water deliveries in the channel system.-may

not 1;"4!?%‘.? adequate water input at the farm level, since the latter. depends on other
factors as well, such as rainfall, condition of field channel structures:and maintenance,
~and on-farm .water . management. Thus analysis of water flow data tells us little unless
linked with observations and calculations of water adequacy at the farm/field.level. . .

. It is obvious that whenever a point at the head portion of a given channel shows
.delivery of water at full capacity, any point at the tail or middle of the same channel
should also be delivering water unless:

- (a) There are rotational deliveries being provided along the channel;
. (B): There are unplanned losses in.the channel due to breached bunds, etc.. .- -

. {c)..There is inequitable distribution. of water among farmers along.the:channel
under consideration, such as lllegal tappxng of water at the head portron. , '

.;If there are differences between water flow at the head and tarl, it may be due to any
iof these condmons, or m fleld channels, it wnll represent dlstrlbutxon of water along
that channel between the head and the tall ' S

lnterpretmg water flow data requxres some knowledge of each channel and fxeld
vsntuanon, so trymg to calculate volumetrlc flows from snmple measurements does not
'seem partlcularly rewardmg. Our research ‘program wilt undertake more specmc water
measurement and analysxs as it gets into the problems of farmer orgamzatxon for water
-management and as the rehabllltatron effort glves some change in water delrvery to be

measured.

2.2 Analysis of Water Deliveries o o )
B Water Deliveries in_the Main Channel System.. From the gra-phs-i-llustrating water
»‘delWerles measured by ‘our’ mvestlgators (see Appendlx) one can see not surprxsmgly,

that rellabmty, frequency and adequacy of water flow all tend to decrease toward the
tail end of channels, whether main distributary or field channels.
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The term "reliability" here refers to the degree to which actual water issues
‘follow the water schedule decided at the cultivation (kanna) meeting before the season
fbegins. In other \vords, this measurement attempts to find out to what extent farmers

could rely upon the water schedules promised at the cultivation meeting. When a time
table of water issues is published or announced, indicating the type of rotation
deliveries planfied, it iséunderstoo'd that water will be delivered in adequate quantities. .
Therefore, reliability encompasses both adequacy and tlmmg of water deliveries. The
lengths of the' perlods dunng which water flows in a channel tend to decrease gradually
from the head énd towards the tail end. (For instance, compare the main channel flow
charts for unit 2 with those of tail end units such as 7 and 14.) That the length of
mtervemng "non-issue” periods ‘tends to increase toward the tail end represents an
mcreasmg madequacy of water 'issues as the amount avallable to the taxl end drops due
to head and middle offtakes. ' ‘ Co

¥ addmon, as observed ‘from the flow charts, in the extreme head end umts,
contintous flow in the’ channel system is provnded throughout the crop season, whereas
at ‘the ‘other- extreme, most of the tall end colony units are ramfed Thus one can see
" evVeh without any vélumetric analysns, that the adequacy’ of lrrxganon supply declmes as
one moves down the channel system. _ .

The main ghannel, which flows past ‘unit 2, had a continuous flow of water, irre-
spective of ifrigation” schedules announced at the kanna 'm'eeting:‘toprovide water

mtermlttently. Rotatlon begms only '; ;t" the Uhana regulator, below which there is some
control over water lssues, sendmg them down the Uhana and Mandur branch canals or
down the Left Bank canal. Moving _do_wn‘ the system, it was also observed that water
dehverles along Mandur channel were alntost identical to those along the Uhana branch
channel, suggestmg no effective control over water at the Mandur regulator. (However,
at times, it was observed that water was diverted to the Chadayantalawa tank. )

’

Regular water 1ssues from the main reservoir (Senanayaka Samudra) were made to

the head and mlddle portions of the system after -the first week of January. Water
flows prlor to that were indications either of rain or of issues to provide domestic water
supply. leen effectlve control structures, units 2 and 21 at the head of the system
got significantly higher deliveries of water during this period when the lower reaches

were supposed to be getting more water.

“The ground water situation in the Left Bank is so poor that the water table needs
to be recharged through issues:along the channel system every 10-15 days to keep wells
able to provxde water for domestlc use. This is not efficient in hydraulic terms but
necessary in human terms. ’ ’ a T
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Chean Tail end umts are: almost entjrely ramfed. For instance, a single ‘islsue'.-of water,
around the 120th day, is indicated in the graph drawn for unit 14. By this 'time, the-
majority of farmers were about to commence their harvesting operatlons. Umt 7 and
Block E also received that issue. So the main system is not providing enough water to
reach the tail, and mdeed little effort seems to be made in this dlrectlon.

" Water Dehverles in thé Distributaries. Water deliveries in the’ dlstnbutary canal :

systems also followed the same pattern of dehvery as in their respective main channels,
1nd1catmg a lack of ‘water control. However, the time between rotations was not so
'marked in the head-end channels in the middle of the system. ‘A relatively continuous
fibw at the head contrasts with the clearcut rotations that can be observed in the'
distributaries ©f units 8, 10 and 3. The degree of fluctuatxon in water delwerles aldo
seemed to be greater in the middle units. Lo . ) |
o Only one issue of water was observed in the distributaries of umts 7 and 14 and as’
mentioned above, thls was too late for use for agricultural productlon. A relatively
greater dehvery was observed for Block E distributary channels which run’ off the?
Gonagolla secondary, during the 50th-75th days. B it b
Water Delwenes in the Field Channels. Water flow along’ field channels Was the"

least rehable and’ resultmg problems were most promment' (a) in field channels located
toward’ ‘the end of° a- dis strlbutary, {5)] along longer field channels, and (c) generally in the'»
'mlddle and tail-end of the LB system. It ‘was mterestmg ‘to note that unrehabxhtyl
occurred to a certam extent even in the field channels of unit Z'(see graph for F.C. 3 of
nif’ 2 ih Appendlx' this is a field chanfel in a head end unit but located at the tail end
of the distributary). We thus see that the system of distribution through secondary"
channels (D-channel) affects field supply quite apart from the primary location of the
area, whether head, middle or tail.

Ty i
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It should be noted that head mlddle and tall drfferences
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the fleld Channels, espec;ally m the 'rmddle umts of the system (see graphs for tleld

channels for umt 3 umt 8 and umt 10, Ppages 7 5 and lO oi Appendxx) Probably one
water delwerles there in the season under conmderatlon. . e

In. addmon to the problems of mam system management and the lack of farmer
partlcxpatlon in 1rr1gatlon dec1sron—makmg, a number of other factors also contribute to

the lrregulanty, unrehablhty and madequacy of water supply 1n the system. ‘Among

them, the more common problems would be:

i TS

(l) Absence of proper control structures, especxally in the distributaries and m_\
the field channels;
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(2): Defects in the channel network, breached and sxlted channels, etc. so that the
delivery capacity of channels, etc., is not proportional to the acreage served
by the respective channels; : _ D

(3) Varying length of field channels;

(4) Varying number of bifurcations per distributary;

(5) Varying number of pipe outlets per field.

Proper design, construction and maintenance of conveyance and control structures
are prerequisites for successful operation of an irrigation project and their importance
* cannot be over-emphasized. Equitable distribution of irrigation water in the Gal Oya
Left Bank system has become impossible until improvements or adjustments in the
irrigation and drainage_facilitiés have been made in the form of realigning canals,
re’ﬁiacing control gates and check structures, desilting and deepening, etc. o

' The confxguratlon of the channel network and the varying lengths of distributary
and field channels have led to difficulties in the "wholesale" and "retail” distribution of
irrigation water. Flow capacities of channels, in certain areas, are not proportionate to
the respective area fed by each'channel In addition, sometimes one could observe a
"field channel” supplymg water to an area of more than 100 acres whereas in some
- other places a "distributary"” would be carrying water to feed an area less than 15 acres.

The determination of an individual farmer's "access" to water also includes (a) the
number of pipe outlets that serve farmers ahead of him, (b) the effective length of the
fleld channel, {c) the number of bifurcations in the distributary: and its effective length,
(d) the location of the dnstrtbutary in relatmn to the main reservoir or sub-tank and how
close it is to an effectxve main regu!ator. A separate ana!ysxs is being undertaken to
analyze these relationships. ' '

2.3 Water Availability at Farm Level and Farm Productnvxty
A Water Availability Index (WAI), computed to analyze water lnputs as discussed
above, gives us an indication of the degree of water adequacy relative to water stress
“for plants in the field. The lower the score, the more stress is indicated, and a higher
score indicates more total water available throughout thégroiving season. Timing of
water application is of crucial importance to a paddy crop, so it can be argued that the
WAI is a better indicator for assessing adequacy, because it is calculated -at the field

level, than are measures of water flow within the channel system. However, the WAI

has its own limitations because it does not, as presently calculated, distinguish between

~continuous stress and intermittent stress. (Future analysis introducing more refined

distinctions of amount and timing of water will be done to introduce this factor.)
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" One cannot’ expect there will be a perfect relatlonshxp between yleld and the’ WAl
because yield is affected by Sther factors than water avallablllty--e.g on-farm’ water
management, pest attacks, appllcatlon of fertilizer, soil quality, etc.’ No effort ‘was
made ln thls analysxs to account for other factors, however, though subsequent analy515

‘ w1ll undertake to ln'tr'oduce more of them. Here we deal only with WAl-yleld
relatxonshlps.

’ It should be said at the outset that this analysis is for the Maha season, when
water alone is not so crucial for production as it is during Yala season.5 This may ‘
account for some of the statistical results not being as strong as one would expect.
Also, the large number of other factors, noted above, is found to dilute’ any real relation
between water and yield. Still, with this said, some rather defmxte, if gross,
relatlonships become evident. Some other relationships were not so evxdent, or were
not statlsncally Slgmﬁcant glven the size of sample. y S

‘Mean _Yxeld Flrst, there 'was no sngnmcant correlation between yneld and the{
locatlon of farms along the fleld channel, i.e., whether they were at the head, mlddle orf
tail of the fleld channel (see Table 2-1)., The average yield of head-end farms was 35.6
bushels per acre, compared to 35.4 for those at the tail-end. Thxs suggests that Wthh
dlstrlbutary channel serves a farm is more important than which tield channel serves it.

~ The locationof field channels along a distributary also did not appear to i'nfluenée
the level of ylelds of farms along the respectlve fleld channels, whether they were
head, mlddle ‘or tail (see’ Table 2-2). There are some problems ‘with the companson '
which should be pomted out. The designation of field channels as ’head', '‘middle' or 'tail’
along a distributary studied was fixed within each unit under study--and since D-
channels sometimes cross unit boundaries, a 'head' field channel wnthln a umt could be
mlddle or taxl accordmg to the whole dxstnbutary conflgura'uon.6 e

.....

s:gmfxcant. As seen from Figure 2-1, there is a general tendency for yleld to decrease

5Yala is the minor season, when no monsoon rain falls in the Dry Zone\ of S-riv
Lanka, including Gal Oya, and farmers there must rely entlrely on the lrrlgatxon system
for water supply.’ g s

6Alternatively, a field channel designated as 'tail’ within the unit's boundaries
could be ahead of field channels along the same distributary ‘if it stretched into another
unit. ‘So, because of overlapping:between administrative and hydrological:boundaries,
the comparisons we are able to make with the data:as presently organized are-limited in
the fashion described. We have more reason to place some confidence in the
comparisons reported in the previous paragraph, which are not subject to the same
boundary problem.
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as colony units are farther away from the point where Uhana Channel branches from
the main channel 7 Stlll as dlscussed in the first section with regard to water problems
(and as mdlcated by the Water Problem Index’ discussed in Chapter 5), severity of water
problems is not snmply a functron of distance from water sources. :
I we make a comparlson amohg units according to 'head', ‘middle’ ahd *tail' by
geheral locatlon, there are some step-wise differences, especially toward the ‘tiil, but
we fxnd some anomalles. The top thxrd of units would be 2, 23, 24, 21, 17 and 26 ‘which
mlddle thlrd (30, 8, 3, lO 32 and J). The tail units (35, 36, 39, 7, 14 and E) average only
2 bushels per acre. Yet, unit 24 at 26 bushels per acre is hardly: better than the
average at the tail, and unit 3 at 49 bushels per acre is the best of all. 8
1n a more detailed analysis, using 8 selected units to represent head, mlddle and
tail, we found the results reported in Table 2-3, with the respective average yield for
umts 2 and 21 to be 39 bushels per acre, units 3, 8 and 10 to be 33 bushels, and 7, 14 and
E''to be 27 bushels. A regress:on analysis was done for farms in these three sets of -
umts, w1th yneld regressed on WAL No significant correlations were found for the head
and tanl units (-. 17), but there was a correlation of .42 for the middle farms. The
coeffxments for yxeld increase with respect to WAI were interesting to observe. The
coefficient was posmve (. 51) for the middle but insignificant for head and tail units. As
discussed elsewhere, the majority of tail end units are rainfed whereas some head-end
units, especially unit 2, experience excessive water conditions:throughout the crop
season, and this might be one of the reasons for the insignificant correlation between

WAI and yield in those areas. More analysis remains to be done on these-relationships.

2.4  Water Availability Index and Yield | b

_ As indicated elsewhere, WAI for each farm does not depend solely on channel
flow. In the Maha season; rainfall is a major contributor to water availability at the
farm level (éspeclally in units 7, 14 and E). However, as expected, mean WAI of tail
end units was substantially lower than for head and middle units (161, compared to 185
and 183). (See Table 2-4.)° " ' |

7‘l'hxs point was suggested by Prof. Randy Barker during one of his consultancnes
with the Water Management Research Group.

8Even though unit 2¢ is classified as a “head end unit" on the basis of its
geographical’ loqatlon, ‘the entire area selected. from this unit is fed by "tail end” field
channels of a'"head end" distributary. Thus, despite its location, unit 24 could be
classified as a "“tail éad" unit.
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Figure 2-1:

Left Bank-Gal Oya Yields of Sample Units -

Maha 1979/80

LEFT BANK
MAIN CHANNEL

25 bu

UHANA
CHANNEL

2 Unit No:

43 MEAN YIELD (bu/acre)
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Table 2-1:

Yietd Classified by the Location of Farms "

Location | Unit Yields Mean Yield of
of " Nos. Farms at the . |Farms at the Farms at tail the
head position |middle positi-| position of field
" Units of field cha- lon of field channel Unit
' nnel channel
: 56 36 40 43
02 (8=25) (5=13) (5=8) (S=18)
HEAD " .
' 48 32 39 36
21 (8=18) (8=20) (s=27) (5=22)
08 33 , 28 38 31
(5=7) , (s=13) (5=13) (S=11)
44 53 51 49
HIDDLE | 03 (s=14) (5=20) (5=16) (5=16)
' 39 27 41 35
10 (5=14) (527 ) (5=25) (s=17)
25’ 33 29 30
07 (5=8) (5=15) (s=11) (5=12)
' 20 26, 27 24
e (5=6) (5=6) (5=6) (5=6)
BLOCK 21 30 20 24
'E? (5=7) (s=11} (8=2) (5=6)

~*Mean yields and standard deviation o: (a) farms located at the head position of field
channel, (b) farms located at the middle position of field channel, and (c) farms located
at”the tail end of field channel. (Standard deviations are in parentheses.)
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Table 2-2:..

Yield C€lassified by the Locatlon of Fleld Chapnel

11 :“\r, arts

T S PR Head Field |Middle Field | Tail Field | of the
Units. . channel '+ channel channel ‘Unit
| o2 57 38 49 43, ;
(8=7) (5=8) (5=27) (S=18y = -~
HEAD ; ' :
. 31 35 41 36
‘ (5=22) (5=18) (S=18) (5=22)
08 40 32 23 31
. (8=11) (S=10) (5=8)" (s=11)
41 50 55 49
MIDDLE 03 {$=10) (s=21) (S=16) (5=16)
R e 29 —
(5=12) (5=7) (5=24) (5=17)
07 21 25 36 30
| (5=6) (5=8) (S=14) (s=12)
TAIL » 27 20 20 24
(5=8) (5=6) (8=17) (8=6)
BLOCK 22 23 24 24
VB (s=10) (5=5) (s=11) (5=6)

*Mean' 'yield and: standard dev;atxovs of H, M, T field channels in. each unit, (Standard
deviations are in parentheses.) Lo

S L e ity

T
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Table 2-3:

Relationship Between Yield and Water Availability
at Head, Middle and Tail of the System

Unit No.of ~ Means and standard deviation Co-efficient
Nos .. Farmers ' of linear cor-
N,., " - relation
Y W.A.I (50 days
.~( ys) (r)
SRR T 39 , 185 -0.17
SEL N (8=20) (s=9)
o 33 183
8,3,10::- : 69 . (5=17) (S=14) 0.42
] . 27 . 161 |
BL;&é“. oy >0 (5=10) | (s=18) -0.17

\

Mean 'yield and mean water availability index for the head middle and tail of the
system,, (Standard deviations are in parentheses.) -

&C_
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Table 2-4;

Water Availability Index Classified

by the Location of Farms™

Location |  Unit | - Water Availability Index |Mean value
of ' (50 days) o for. -
Head Portion {Middle Portion | Tail s
Units Nos. | of the field |of the field [portion of |="t1Te it
channel channel ‘fthe field .}, " .o o
AT S chapnel | .~~~ =~ ° 70
02 190 | TV 189 187
| (s=5) (5=6) (5=5) (5=6)
HEAD - — ——
: ’1 182 © 184 185 184
(S=13) (5=11) (5=10) (s=11)
08 173 166 167 168
($=7) - (S=8) (S=14) (S=8)
194 193 190 193
MIDDLE 03 (529) (s=3) (526) (527
10 187 . 188 182 186
) (5=11) (s=8) (S=18) (s=12) -
07 167 165 163 165
(5=6) (S=4) (8=5; (5=5)
TAIL L 168 170 168 168
: (8=10) (s=11) (s=7) (5=9)
- 164 122 151 . 148
BLOCK "E (5=23) (5=17) (s=24)- |~ (s=28)

*?.\:Iean WAI and standard deviation of farms located in the head, middle and tail
portions of the field channels. (Standard deviations are in parentheses.)



,

-28-

To take the analysis further, there was not a significant relétionship between the
location of field channels and their average WAI (see Table 2-4). The average WAI
along head portions of field channels was '178, compared to 174 along tail field channels.
This suggests a similar finding to that discussed above, that there may not be as much

difference along field channels in the Maha season as often assumed, or as found

_elsewhere. B ‘
Some differences however, were seen in comparing WAI of farms along head field

channels within g_'unit, compared to those along middle or tail field channels. The

average WAI for the first set of farms was 178.3, compared with 176.7 for middle FC
farm_s, and 169.6 for tail FC farms. In none of eight units an'alyzed in Table 2-5 are

‘there higher WAIs for tail FCs than for head or middie FCs.

Overall, how.e\)er, the correlation between yield and WAI (within units) was not
significant as seen from Table 2-2. This may be understood if there is considerable
within-unit.variability for WAI and yield, as noted previously. However, as seen from
Figure 2-2, an interesting relationship among units is seen between mean yields and
mean w_atér availability indices.. This supports the general conclusion that level of
agricultural productivity is significantly influenced by the adequacy of water.

As noted already, from Table 2-3, the relationship between WAI and yield is most
prominent in the middle area of the system. This could be an important consideration
in organizing farmers for better water management with the ultimate objective of
increasing yields. - / .

The observations reported in this section are, in most respects not surprising and
can be summarized as follows:

@ . Unrellablhty of water increases downstream;

(b)' _Mean yneld level decreases downstream;

(c) Unreliability of water in terms of water deliveries in the channels decreases
towards the tail end of given distributary.

These aspects should be considered as important in organizing farmers for better
water management. However, it should be noted that factors such as the length of
distributary, carrying capacities and length of field channels, as well as various socio-
economic factors, not just water 'management variables, also affect yield performance.
The analysis here.represents a first cut into the large body of data which ARTI has been
collectmg on the Gal Oya Scheme. Further ana!yses are underway and will be reported

in the future..

‘7\
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. Figure 2-2:

' Relatibnﬁhib Between Mean Yields and
Mean Water Availability Indices of the Units

N S Y o

145 . 155 i 165 175 . . ._.185

Y = a + bx where Y = mean yield, and x = mean W.A.L for each Unit

T = 33.83 (5=8.9)
W.A.L = 174.83 (S=15.11) )
= -55.94
b = 0.51 -

Correlation coefficient (r) = 0.88

195 X
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Table 2-5:

Water Availability Index Classified by the

Location of the Field Channels™®

UNIT

Water Availability Index

Location:
Un?{s NOS. Head Field Middle Field Jail Field {. Mean water
' Channels Channels Channels _availability
Index of the
Unit
Head 02 192.8 184.69 187.56 187.15
‘ (825.02) (s=5.3) (8=25.1) (s=5.84)
21 186.63 187.34 178.97 183.78
(s=8:41) (s=8.85) (8;11.78) (s=10.62)
 Middle - 03 196. 68 193.06 187.95 192.68
(s=4.45) (8=6.13) (8=6.53) (s=6.65)
08 168.33 169.5 166.25 168.13
- (s=11.6) (8=4.99) (s=10.4) (s=8.39)
10 192.9 - 181.88 183.17 186.07
(s=6.77) (s=4.33) (s=16.81) (s=11.97)
Tail Block 148.71 159.9 127.8 148
= g (s=17.53) ) (s=37.18) (s=24.11) (s=28)
07 | 171.83 "162.0 164.95 164,66
: (s=5.0) {s=4.4) (s=4.3) (s=5.3)
14 169.6 174.9 160.0 169
($=3.86) (s=10.67) (s:S.O) ) . (9)

*Mean water availability index and standard deviation of farms along the head, middle

and tail field channels in each unit. (Standard deviations are in parentheses.)
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Table 2-6:

Relationship Between Yield and Water Availability,

-Within Units*

Location Unit No.of Means and Standard Deviation of Co-efficient
of Nos. | Farmers Yie%d and Water-Av§;lé?illty ?ﬁdex ,9f_1i“???w;
Units R T - A ; 'édffeléfibn
Y OE Y ‘ W.A.I (50 days) ' ®)
43 187
102 27 N | o 0.28
HEAD (5=18) (S=6)
36 184 o
2 47 (s=22) (s=11) 7033,
: g 31 168
.08 ) 24 (s=11) (528) 0.18
49 193 i
MIDpLE 03 30.  (5-16) (s=7) -0.04
AR 3135 186
& o ab0 b (s=17) (s=12) i+’ 0.26
30 165 | e
07 22 (s=12) (5-5) - 0.04
TAIL 14 12 24 168 0.43 .
(5=6) (5=9) '
g 16 24'}“ - ..-148 _0.6
(5=8) ~ (5=28)
* o
Mean vyields, mean water availability indices and standard deviations. Water

availability index
parentheses.)

was calculated for 50 day critical period. (Standard deviations are in




Chapter m-
lNPUT USE AND AGR]CULTURAL PRODUCTION
e Wijayaratne

- The use-of complementary mputs, i.e., agricultural inputs other than ‘water, clear=""" "

' \\5 i
1

ly lnfluences water use effxcxency, as the opt:mum €conomic returns to lrrlgatlon water
can be achxeved only through the proper use of complementary inputs in ‘a tlmely_
fashion and in adequate quantities. On the other hand, the use of certain technologles
such as the apphcatlon of fertilizer depends on the rehabxhty and adequacy of water
supply. .

This chapter focuses on such aspects of input use as the alternative sofxrces and
allocation patterns of farm labour and offers analyses of productlon costs, the netv
returns to various factors of productlon and the relative profitability of paddy farming
in the selected colony unnts.>, It cannot, however, be an exhaustxve analysis of farm
management economxcs with regard to the productivity of water and complementary
mputs for rice: production. . Such an analysxs would require a separate volume by itself.
Rather here we will highlight the relationships that emerged from analysxs of baseline
and-record keeping data for Maha season 1979/80. B '

Even though the analysns of water situation in Chapter Il was limited to 8 selected
‘units, which represented the ‘head,’ ‘middle' and 'tail' situations of the Gal Oya Left
Bank:system, data gathere_ci from 16 colony units of the Left Bank will be used in this
chapter to analyse the input-output relations. :

An . attempt is also made to identify locational dnfferences affectmg the cost
structure and profitability of paddy production. In this respect the 16 units are sub-
divided into 3 groups, namely:

I Uhana-Mandur sub-system Colony units 22/23, 24, 21, 17, 8, 3, 10, 7

and 14, _
II. Gonagolla sub-system Colony units 30, 32, Bloch 'E' and Block 'D'.

IlI. Left Bank Main system Colony units 2, 35 and 39. Unlike the first.
' , two groups, here the boundaries of the sub-
"system are not well demarcated. However
unit 2 is located at the (extreme) head end
of the LB System while the other two units
are located in the downstream well below
the Navakiri tank. Therefore it could be
argued that unit 2 would represent the 'head'
of the Left Bank main system and units 35
“and 39 would represent the 'tail' despite the




!_:. _ " fact that all thrée do Hot comé ‘under the
g commund area of a single branch channet.!

This cha'pté‘f will examine the head/tail differences within each of the above sub-

systems w:th respect to mput outpu reiatzom, class;fymg ‘the units as follows:

::»‘
'

SUe et hana-Mandar Left Bank . .Gonagolla _
- © Sub-system Main System Sub-system\.

Head Units.22/23, Unit2 Units 30
24,21 and 17 and 324 it

. Middle !’;nits 8’ 3 ' — | e ) ‘;)G G ~'-1:£“:_:‘;:!»é .
. and 10 ‘ R S S FE A

.. Tail .-  Units7 and Units 35 ' BlockEr T
: 14 and 39 - andBock'D' .. %

ot sl

. 3.1 Limitations of the Analysis
Most of the economic surveys conducted in Sri Lanka, both by public and private
institutions were based on "direct questionnaire" meéthod. Inaccuracy is high in this

technique, mainly due to two factors:

1. Poor recall of the informants, especially with regard to costs" of »production,
" use of owned xésources, etc. - .

2. General tendency of some of the mformants either to overstate or understatt
~ certain thmgs.__ For instance, m some cases the cost of agro—chemzcals,
| 4fertxllzer, etc. declared to enumeérators is rather on the high side while lower

figures are quoted for yields, etc,
Therefore the use of such information for pricing or other kinds of economic analysis
can be misleading. SR o " ‘

To overcome these problems a carefully supervisedrl intensive record keeping

programme was used in the present ':tudy, as the major source of data gathering
especially for the analysxs of product;on aspects. However, one may observe two major

limitations in the present analysis, =~ = 0 oo

. lSubs.equemt to this analysis, a different classification has been mtroduced by
dividing the entire Left Bank System into & sub-systems. An indepth analysis using
computer-processed data and interpretation is in progress.
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1. The sample for the Left Bank was selected only from colonisation tracts (16
units). The extents of land added by the colonists to their respective
noperatiénal ‘holdings" through encroachment on "channel reservations" and
‘other land “are “also included in the sample. However, other forms of
encroachments and private holdings were not taken into account in the
sampling process because these lands were not originally covered by ‘the

proposed "rehabilitation" project. Therefore the costs of production afd yield
figures:do not represent such private holdings and encroachments.Z. ..
2. As stated earlier, almost all the colonists have added land, of varying extent,
to their. operational holding. In addition a considerable amount of illegal land
transactions. have taken place since the inception of Gal Oya Project. As a
conséquence one may come across with holdings varying in size (from 0.25
acres to 7 acres) which makes it difficult to estimate the actual size of a
given holding with 100% accuracy.’ '
It should be. noted here that in this season a significant incide'nce of leaf hopper
attack ("hopper burn") was reported in most parts of the scheme, but especially in areas
where "water availability" was much higher than the average. Therefore 1979/80 Maha
season could be ¢onsidered as an unfavourable Maha season for the Gal Oya Scheme, as
can be seen if one compares the per acre yield figure with those of a typical Maha.a
3.2 Cost of Production of Paddy | »
Inpu'tv Categories. In the cost computation, seven input categoriés were'identif jed:" '
"{a) ‘Labolr “ : : : T S ' ’
(5) Farm (draught) power . | st |
(¢) Seed material . s
" (d) Fertilizer =
(e) - Weedicides
“(f)  Othér agro-chemicals |
(g) ‘Other inputs (fencing material, etc.) -
Labour Inputs. Four major sources of farm labour were identified, namely:
(a) Family labour, el Co el
(b) Hired labour,
(c) 'Attam' (exchange labour), and e
(d) Contract labour.,
zAn;ihdepth“ stidy is'underway to analyse the situation of such holdings: .
3The only remedy is to méasUre the individual holdings and s.te(;;s:‘;::ev :'ﬂc‘é(keh :t'b' do
so in the present record keeping programmes. S L .

4

S

See Table 3-6, %"
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. . . ) o . B
In the cost calculations, labour was treated in terms of “man equivalents and the

following assumptions were made.

i

(A) 1 man-day 8-hour day of a male in the age group of
IR 15-65 was taken as a man-equivalent.

1.25 female working days

2.0 child working days

(B) I man equivalent

In all cases, 8 hours of work was considered to be equivalent of a work: days:

Wage Rates. The actual cost incurred by each individual farmez i hlrmg labour
for his own farm operations was extracted from individual farm- record sheets and was
used in the calculation of the cost of production. In other words, the "per acre cost" of
production for each colony unit was calculated by using actual cost ﬁgures of each farm
in that unit. _

However,“a- computed cost figure was used in costing the family aﬁd exchange
labour. - The avérage wage rate for hired labour in each colony was used for this
purpose. A significant difference between the wage rates for threshing and other
operations was observed, especially in the tail-end units. The difference was highest in
unit 7 where contract labour played a significant role in farm operations. The average
wage rates for each unit are given in Table 3-1A in the annex to this chapter.

Farm Power. The farm power category was also sub-divided into two, namely
buffaloes and tractors. Whevenver an operator used his own resources (either buffalo or
tractor), the local rate of hiring was used in costing. |

Other Costs. Land rent was not included in the computation of costs. 'The (zero)
opportunity cost concept with regard to family labour was ignored in cost calculations.
However, the net returns to major factors of producnon (such as land labour and
capital)’ were ‘calcilated in two ways, namely. o

' (a) 'inclidifig family labouf cost, and -

'(b) excliding family Iabour cost (FLC).

Costmg of productxon and net returns for factors of productlon ‘for the selectéd umts"*
are given 'in Table 3-2A in the annex. ’ ’ SRS

"~ An attempt was made to prepare a "cost of producuon chart" for the éntire Left
Bank area of the Gal Oya scheme, making the assumption that the 16 Gnits represented
the range ‘and distribution of production relations in the Left Bank as a whole. Given
the method of selecting the units by random sampling procedure, this seems reasonable.
Th_e'rasulting values are shown in Table 3-1.
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Table 3-1:

Estlmated Average Per-Acre Cost of Paddy Production

in the Left Bank System, Maha 1979/80

I

A osie e 8 ':' ’ Cost/Acre S ‘Standard
lnput Oétégory S in Rs. Deviation

I. Labour. . .
Famlly e e 271
Hired , 306
Exchange ~ = v 43
qutrac% C e 20

Total ost

2 Tractor T 110
. Buffaloes . _ 143
v Total Cost i 7

3. Seeds - _ 151

4, Fertilizer 100

5. Weedicides. ' v 46
6. Ot_fxér Agi'o Chém}cals ) 61 |
7. Other : S .23

Total Cost/ Acre inc. FLC
Total Cost/Acre exc. FLC"
. Cost/Bushel of Paddy inc. FLC

Cost/Bushel of Paddy exc. FLC

Total No. of Respondents (Farms) = 479 .

As evxdent from the table, the average cost per acre of, paddy in; the; Leit Bank-in::

103.6
130.1
48,0 -
S 5449
640 . 12807

’64 a-‘,‘-': .
58,2

253 0 s0i00t T

" 'ff-'-'fﬂ-“-‘.fo

L ovezdo @

23!#

L sminoD oty

4 18.0nt 20157 938w

1276 - 172.0

71003 225.0. 7
38,4 T

30.2

Total Acreagg; = 1149:Ac. 5y

=

vkt

Maha 1979/80 amounted to Rs. 1274/ — when the cost of familyilabour was included in
the cost computation, and it was reduced to Rs. 1003/ --.when-the .cost of famity labour

was ignored. . In. the former. case, the cost of production of a.bushel of paddy works out., "
to Rs. 38/40; whereas when the cost of fahily labour is ignored the :cost of production:-

of a bushel of paddy comes down to Rs. 30/20.. It should be noted, here, that this figure,

estimated by using information gathered from day-to-day gbservations, in the project:
area, is much. higher than the corresponding. values used.for the . econemic/financial. -

analysis.in _;tbg -pwieCt. ;p_aper,i L

soertn in e aadthe

. 0057).

5See Part IIC of the Project paper Sri Lanka - Water Management Project ( 383-
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Thé composition of the cost structure illustrates that almost half the cost
involved in cultxvatmg one acre uf paddy was on labour. ‘However this is lowered to
one-third of the cost when the cost of famxly labour is ignored. It is also seen that
another 20% of the total cost was on farm power while fertilizer component accounted
for only 8% of the total cost ‘ o ’

-Despite the fact that labour formed the single most important cost factor, labour
application per acre averaged only around 40 man-equwalents, which is relatively low
compared to labour use intensity observed in other areas of the country.6

In the next section attention is focused mainly on a detanled analysls of production

costs in different production situations or localities.

3.2.1 Labour o
~ Almost in all production situations examined, labour could easily be singled out as
the most significant cost element in the production process, ranging from about one-

“third to two-thirds of total cost per acre, including family labour. Composition of

labour and the amount in man-equivalents are illustrated in Figure 3-1. The amount of
fabour that went into the. production of one acre of paa_dy was highest in Colony Units 2
and 35, while in some other units, for instance in Units 3, 7, 32 and Block 'E!,. the per
acre application 'ofdlabo‘ur is reported as considerably lower. However, as.was obsg;y;gd;
from Table 3-1, per acre costs of labour do not follow the same pattern because; of the

variation in wage rate in different locations. SRR S Guand e

Foortd . P IR !_!(; i,

rpne L ST L SR

T ey
eyt

6In Maha 1976/77 92 and 51 man-equxvalents had been used f'espectlvely in
Polonnardwa and Hambantota for cultivation: of one acre of paddy. See A.S. Ranatunga
and W.A.T, Abeysekera, Profitability and Resource Use Characteristics in Paddy
Farming, ARTI Research Study No. 23 (1977). In Yala 1977 and Maha 1977/78, average
labour application per acre in Mahaweli 'H' area was reported as:30-mansequivalents.
See A.S. Ranatunga et al.,, An Analysis of the Pre-Mahaweli Situation in Hq and H5
Areas in Kala-Oya Basin, ARTI Research Study No. 33 (1979).
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Table 3-2:

. Composition of Per-Acre Labour Input
: ~ in the Left Bank System

Average Mén ’ Standard
Labour Equivalents/Acre . Deviation
Family M 15.0 . 5.4
| C 1.0 0.9 .
Hited - M 16.0 6.2
N F 2-0 2.3 8 cre
C 0.0 0.3 '
Exchange M 1.0 0.2
: ~ F 0.5 0.4
"-z".C . LA ) 0.5 0004
Contract 4.0 9.9
- toTAL 420 e

A striking feature of the pattern of labour application seen from Table 3-2 and
Figu_rg 3.1 is the marked variation in the "Family labour input" in the 16 units. Colony
unit 2 reported the highest application of family labour per acre (nearly’ 60% of total
labour input) while an average household in unit 7 has applied only 32y ﬁi}mequiva]ents
of family labour (only about 8% of total labour iﬁput). The major reasons that unit 7

farmers depend much on hired and/or contract labour would be:

a)

b)

c)

~ "'The above reasoning is also commori to some parts of other tail-end units: 1%, 7€,
39 and 35. It should be mentioned here that almost all of these units are rdinfed even:

during the Maha Season.

Households of some of these farmers are located some distance from their

paddy fields. ‘As a result they find it difficult to devote the labour of all
family members to day-to-day operations in the paddy field.

Some of ‘them are not full-time farmers, instead they are engaged in some

other activities such as business on a part-time basis (mainly in the coastal.

towns).

They are not assured of reliable or adequate irrigation supplies, and as a
consequence they are compelled to complete some of ‘the labour-demanding
operations, especially land preparation, within a -limited time p!_;eriod.

---Therefore they have to depend on outside sources of labour. S

o
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Another noteworthy feature m the pattern of labour utilisations is the low level of
dependency on "exchange labour" es;\)eCIally in / ‘

~ a) non-Sinhala colony units (7, 14, 'D', 39) and/or

b) c‘olony—units located closer to small towns (21, 17).

The composition of labour utilised for paddy farml'ng was seen in Table 3-2 and a
detailed breakdown by colony unit is seen in 'Table' 3-3A in the appendix. A "male
labour dominant production process" was observed in all areas covered by the study.
Within the category of family labour, the male labour input was highly significant in
units 2 (27 days) and 2! (23 days) while in units 7 and block '™, the corresponding
arnounts were 2.7 and 9‘3 -respectively. On the other hand, there was no marked vari-
ation among units  in regard to the use of female labour except for the fact that no
female family members partxcxpated in paddy production in units 14 and 39. Chlld
labour input was seen to be insignificant in the production process, especially in
categories of hired and exchange labour. Male labour was observed to be dommant in.
these two labour categories. Within the hired labour category, male labour mput varied
from 33.4 (unit 39) to 7.8 (unit 8) while female labour input did not exceed 9 (unit 22/23)
days per acre. The eont_ract, labour input was seen to be significant only in unit 7.

3.2.2 Farm Power

- The average cost of farm power (tractor/buffaloes) per acre of paddy production |
varied from Rs. 147 (unit 22/23) to Rs. 323 (unit 7). Farmers in unit 7 were exclusively
dependent on tractors as a source of farm power, despite the fact that an average
household reported ownershxp of more than 2 head of buffaloes. In contrast, the major-
- ity of farmers in unit 14 used buffaloes for farm operations. (Buffalo populatxon in unit
14 was much lower than that of unit 7.) As mentioned elsewhere, the staggering 'of land
‘ preparation and plantlng operations was minimal rn both of these units. Therefore it
- could be argued that farm power was not a severe constrant which delays farm planting.
Observatlons in other colony units also supported this view. Type of farm power used
and average cost per acre of farm power for selected units are shown in Figure 3-2,

On the average, it is seen from Flgure 3-2 that both animal and tractor power
assume equal 1mportance in the study area. However, it was observed that most

farmers used a mix of both tractors and buffaloes for their draught power needs. A
| separate analysis is needed-to analyse the costs incurred in different types of land
‘preparation activities and threshing when alternative draught power sources are used.
The tyne tiller was observed to be the commonest lmplement used in assocxatlon with

the tractor for land preparation.
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Figure 3-2 coL
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3.2.3 Fertilizer .

A significant variation among the selected units was observed in relation to the
quantity and cost of fertilizer applied for an acre of paddy. Colony units 39, 7 and 3
reported a significantly higher application of fertilizer. On the contrary, unit 2
reported the lowest average value in the use of this input,

3.2.4 Seed Paddy o N

Seed paddy, wsth average cost ranging from Rs. 81 to Rs. 296 ranks flrst among
the costs of maternal mputs used in paddy production. It is striking to note that the
average Cost of seed paddy is even higher than the average cost of fertilizer. This is
mainly due to xhe hlgh fate. of seeding used by the farmers in the tail end colony units.

The seed rate: ranges from about 1.5 bushels per acre at the head end of the
system to a very hlgh rate of about 7 bushels per acre in some of the tail end units. As
was mentioned’ earher, ‘most of the tail end units are rainfed and therefore farmers in
) these areas adopt "dry sowmg," a method demandmg high rates of seedmg In addition -
it was also observed that the majority of farmers in these areas prefer a thick plant
' densnty to-overcome: thé’ weed problem as they are not used to spend much on weed
control (s_ee Table 3-1). O

3.3 Yxeids and Pa'ofltablhty L .
An ana!ysw of- paddy yxelds, net returns to some selected factors of production,
variation of ylelds and net returns among the selected colony units, and the relationship

. between these xndtcators and water availability are presented in this section. -
A statistical analysxs of paddy yields according to water availability was
attempted in the previous chapter. Even though the correlation between yield and the
Water Avax!abxhty Index (WAI) for farms or field channels within units was not
sxgnmcant, it-was’ observed that
' a) Mean WAI of tail end units were substantiaily lower than for head and middle
units ‘ .
b) 'Va'nabili’ty:'of water decreases downstream

c) A sngnmcant relatxonshxp exists between WAI and ylelds, among units (see
: Figure 2-2). , _

7Th1$ is mamly because a higher percentage of germination is not assured due to
the risk of a continuous dry spell which might occur just after sowing. In addition an
allowance should also be made by the farmer for the losses of seed between sowing and
germination, such as due to bird damage. ,

1
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Further, it can be argued that the most important single difference between ‘head'
and 'tail' units wirh regard to yields and productivity, if any, is the difference in water
availability. This argurnent is mainl;,' based on the observations made in the previous
section, that is, thére wis no significant varidtion between 'head' and 'tail’ units\ in
regard to the "inpuz! use characteristics” of the production process which could explain
the differences in p‘roduc:tivi'ty.-g In’this context a "head-tail" analysis is attempted
below. ' ' .

Table 3-3 shows a marked variation in the average produ-'cf‘fi\‘/,i;ty per unit of land
between seasons/years in the recent past.  As stated earlier, Maha 1979/80 was not a
"favourable" season. 98] Yaia, 100 was not so favouréibie,9 However, when the mean
productivity values for the period 1979/80 Maha to 1981 Yala are used, the estimated
per acre productivity in the Left Bank System for Yala and Maha seasons would be 43
Bu/Ac. and 45.5 Bu/Ac, respectively. This in turn would yield an average: of 44.3

Bushels per acre per season. ED . ‘ . :

The "head-tail" difference in per acre productivity can be observed in Table 3-3
and this is more significant in the !.?hananéhdL:lr and L.B. Main :SQStenxs. I't is also
interesting to note that in Yala 1981, the average vield per acre at the head end of the
Gonagolla system was 37 Bu/Ac, whereas the tail end portion of the sarne channel
reported a complete crop faiture. |

Returns and profitability of paddy farming in thé Sselected colony units are
summarised in Table 3-4 and Figure 3-3. Further, by using the ir{fcrmation from this
table, a similar productivity-profit sheet was prepared to réprese@t the entire Left
Bank System (Table 3-5). In addition, to observe "head—téii“ dii_‘lfev}i*e_én?c_es, the values for
each input were divided into three groups (depending on the mag_nitfiée), namely "High,"

"Medium," and "Low," gr’zd ézhe sub groups are indicated in Tables:?:-égéfnd 3-7.

8Soi!, which is not taken into consideration in this analysis, is one of the major
factors which could influence the productivity of a given location. However we can
assume that the "“drainage quality" and water holding capacity are already taken into

consideration when we talk of WAIL

9Ducs to failure of the monsoon rains, the storage of the major reservoir at the
beginning of 1981 Yala season was considered to.be inadequate for a good yala crop. As
a consequence it was decided, by the authorities, to limit the Yala cultivation (of Left
Bank of Gal Oya) to 4,000 acres. Farmers did ot follow this decision and the extent
cultivated was much higher than #;000 acres. Despite the occurrence of rains later in
the season, the yala crop was damaged significantly in certain parts of the Left Bank.

Again it should be noted that the corresponding value used in the economic
analysis of the rehabilitation project was-52.5 (see project paper). .



 Table 3-3:
Average Yield/Acre Classified by Sub-System

Nurnber of Households " Total Extent (Acres}  ° o ' Average Yield
{Farms) included in Sample included in Sample ‘ . Bu/Ac.
Location 79/30 80/21 - 80°: 81 79/80  80/81 20 21 79/%0 RO/81  s0 &t
Subsystem of Units Maha Maha Yala Yala Maha Maha Yala Yala Maha Maha Yala Yala
Héad 159 19 153 40 30R.R6 33.75 319.45 67.0‘ .36 €9 52 57
Uhana-. : .
Mandur Middie 93 61 197 28 225.%8 132,50 221.75 54,0 37 59 Wh - 82
o Tail T A T P , 160.00  n112.50 .00 7.0 27w % . %
o Head % w0 3w 20 73.00  37.00 - 60.00  35.0 st w7 a7 s
L.B. Main .
' Tail 41 40 27 40 123.00  ti5.50 - 76.50 102.5 29 46 30 28
Head 78 19 80 36 167.45 28.25 165.75 60.0 39 52 51 37
Gonagolta ’ , L .
Channel Tait 35 . 20 - i 9t.50 5.30 mee 22,00 22 52 .- 2*
: Head 24 20 29 -- 74,00 63.00 " 83.00 EER 44 57 47 --
Malwatta- . )
Weeragoda X Tail 17 -- 20 ~ 56.00 EE 5%.40 - 23 -- 39 -
Left Bank 520 235 356 19! ’ 1279.600 334,00  1034.00 367.0 Ju 57 4R 32
*Only 2 hadbharvested
) »
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Table 3-4:
) Returns and Profitability - Summary Sheet
UHANA - MANDUR SUB SYSTEM (U-N Bran¢h Channel) LB MAIN SYSTEM GONAGOLLA CHANNEL
Head Middle Tail Head Tail Head Tail
Sub System, Units Unity Unic| Unit] unie! Unit! uUnit| Unid OUnit| Unit | unit| unit Unit { Unit | Unit | Block| Bloak

Returns & 22/2 3f 21 17 [e1:] ol 10 o7 NE 14 o2 35 39 3o 32 - ‘B ‘Dt
Profitability =

Yield/Ac. (Bushels) 35 26 LTe] 46 3o 48 33 29 25 41 32 26 40 3-7 23 20

Income/Ac. 1416 | lo4s 1598 1832 1200 1923 133 1160 1000 1644 1276 1040 1600 1480 920 800

Average Farm Size 1.5 3.5 1.6 2.0 2.5 2.0 3.1 3.9 3.9 2.0 3.0 .o 1.9 - 2.9 3.0

Income/Farm 225% 3685 2278 3663 3_014 1 38309 4092 4481 ° | 3962 3333 3e28 3174 3081 12647 2420

Net Income/Farm (Exc. F.L.C.) 800 742 1323 1438 7ie 1784 2201 | -1073 ~-289 1764 -348 -552 1264 1609 ~423 -75

Net Tncome/Acre (Inc..F.L.C.)% 160 -43 407 441 ‘-53 661 369 | -320 {~-352 412 § -354 . ~374 420 449 -343 |-301

Net Income/Acre(Exc. F.L.C.) * 533 212 827 719 ' 287 892 710 | -275 -74 IBGZ -116 |{-184 665 6-19 ~146 -25

Net Profit/Rs.l00 Investment (Inc.F,L.C) 13 -4 34 32 ' -4 . 52 a8 -21 -28 33 -22 ~26 36 44 -27 -27

Net Pfofit/h.lw Investment (Exc.F.L.C) 60 25 52 65 3t a7 112 -19 -7 116 -8 -15 n 72 | -14 -3

Net Income per man c-lay 4 ~1 9 10 -2 19 9 -9 -5 ? -7 ~10 11 14 1= -8

Nc‘i;xRetuma to a‘Pmlly Labour Day 28 11 o 40 14 56 32 -92 -4 28 -8 ~-14 44 44 ~-15 -1

c. F.L.C.}

* Inc. - Including

Exc. - Exclu

ding

-F.L.C.- Family Labour Cost

** Even though Unit 24 is classified as a "head end unit” on the basis of its geographical
location, the entire area selected from this unit is fed by a "tail end” channel off a
"head end” distributary. Thus despite its location, UInit 24 could be classitied as a tail

end unit,

~Ch-
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Table 3-5:

* Profitability of Paddy Production in Ga! Oya
Left Bank System - Maha 1979/80

. Mean Standard
Selected Indicator Value ‘Deviation
Yield/Acre (Bushels) - 33.2% 8.3
Income/Acre (Rs.) vl 323.0 331.5
Average Farm Size 2.7 C.&
lncome/Farm ‘ ‘ ~ 3351.0 686.9
Net Income/Farm (Exc. F.L.C.) 6£30.0 1609.7
Net Income/Acre (Inc. F.L.C.) 73.7 376.0
Net Inéome//\cre_ (Exc. F.L.C.)' 3u5.4 u28.7
Net Prdﬁf/Rs; 100 in_vest.ment (Inc. F.L.C.). 7.8 30,1
‘Net Profit/Rs. 100 Investment (Exc. F.L.C.)  39.0 46.5
Nét Income/Man Day , 1.9 S 9.6
Net Returns to Family Labour Day 12.0 . 35.6

(Exc. F.L.C.)

When the yield figures of Malwatta - Weemgodd area is inciuded
the mean value for the Left Bank System was sstimated as 34
Bushels/Acre.
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Figure 3-3: ,
Mean Values of Cost, Gross Income and Net Income |

E!CQuﬁngiﬁunﬂy'Laboqt}:ostperlk:!:otlkuﬁb(’”

4 PRERR
L 2
A C

- g —

o —

18 ¢ N
,///////A///ém_..
m“ _—

u 8 _

m .wk ,4 =

w
t-

?///?///////// SRR -

$?

/////%////
,ﬁ/,////// XS
/////////

26 ] |

23

s




Table 3-6:

‘ - __;Q_laséificatimi:of Colony Units by Location, Cost of
Selected Inputs and Per Acre Yield

Cost-wof §.,. . . - .

6 ot &[l;ggai Cosv Total Cost
ALaer -1P€r Acre - | Per Acré

AgTO, L :

Chemi-

. Total &
1. Cost. of i

Labour

| UNIT/BLOCK Yield/
EAEE S excluding Acre

s T s
i FLC
CaLls. .

SRRt
t

227237 | <M, Héad -~
24 | u-M, Head

-4

s
IE

21 | U-M, Head

17 1 UiM, Heaa

e+
=

H

2z | o fu |

M

8 . . |.U-M, Middle | ="

{u-M, Migdle . K

tt

100 | u-M, Middle

M

*81';-.

R ENE N SRR
o

=
I O P

x 7 | U-M, Tail

S o T 4
=
2

14 U-M, Tail

R b O O O O o £ S ES

-

2 L~B, Head

RS E ol S o> Fu i e b B PO PO T PO

I Y

35 L~B, Tail

i Ko

39 I-B, Tail M

x
t

4
¥
e

30 1..G, - Head M
32 ;

Head L

=z

Block 'EV | G,  Tail M

[ < bc I Sl §o I S F ot
S - O o O -
Xt T

S

‘Block 'D! G, Tajil . R
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H = High M = Medium L o= Low

U-M = Uhana Mandur L~ = Left Bank G = Gonagolla
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Table 3-7:

- Classification of Colony Units by Location,
Per Acre Yield, Net Income and Water Indicators

" Unit/ Net In- | Net Re-
"Block Location Yield/ |come/ turns to | WAI
- Acre.  |Acre exc| Rs 100/=
FLC Invest
’ exc FLC
22/23 U-M, Head M H M H .
24 U-M, Head" L M L H
21 U-M, Head H H M. H
17 U-M, Head H H .M M
8 | u-m, Middle| M M - M M-
3 - | ym, middle| n H H- H .
10 U-M, Middle] M H H. H
7 U-M, Tail L L L L
14 U-M, Tail L L L L
2 L-B, Head H H H H
35 7 L-B, Tail M L L L
39 | L-B, Tail L L L L .
30 | G, Head H - H H M
320 G, Head M H H - ‘H
Block 'E'l G, Tail L L L L
Block 'D'| G, Tail | L L L L
H = High = M = Mediun L = Low o

U-M = Uhana Mandur L-B = Lleft Bank G = anagéiia
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Even though the differ-ences' bétivéen"’&ibﬁystemsl was not so significant (33,
and 20 Bu/Ac., respechvely for Uhana-Mandur, L.B. Main, and Gonago“a sub-systems),
considerable differences in ‘per-acre yield among colony units can be obhserved in Table
3-4. It is evident b"o"th'" from-.Table 3-4 and 3-7 that the differences in vields are

significantly related to the lommon of the respectnve units along the major- channel

(Branch or Main). In other words, we would note .again that head/mlddle/tml position s

'_ a major détermmant of per ac re yield of a colony unit.

. Per acre y:eld vaned fmm 20 Bu//\c {(Block 'DY 16 48 Bu/Ac (Unit 3). The high
level of producuvjity in unit- 3, despiteits locat:on in the riddle of a sub-system needs
1o be examined further. Based on f:eid observamons, the following could be given as the
possible reasons: T '

a)’ ngh degree of water avaﬂabxllty during the o Gp soasm, as a result of

1. better network of channels,
R 1 betteir water management
b} _ Adoption of improved practices, e.g., high degree of fertilizer appiication and
‘weed control (see Table 3-2). '

The estzmated income per average household in Maha 79/80 (ave' age farm size x
income per acre) was highest in unit 7 (Rs. 4830 while unit_22/23 repwrtef? the lowest
income, mainly because of its smaii sxze of family hOxdlﬁf{"i. However, in rrep,ard to the
net fdrm income (per acre profits) umts 7, 14, 35, 39, 'E* and 'D)* reporte*d a net loss,

' when the cost of family’ labour was included in the cost computation. .. .

Analysis of net returns to factors of production, as 1llustrated in the tables,
- indicates that paddy production had been profitable in f faha 1979/80 in 'certairi
localities, despite. the damage done by “hlopper burn", whereas in some other areas
farmers had ended up with a net loss.

Table 3-7 mustrates an interesting relahonsh:p between the "location” of units
 (i.e., head/middle/tail posxtxon) and net returns to selected factors of production,

12 With the e\c«,eptmn of per acre vield in unit

namely to land and rupee investments.
35, all the tail end umts report low values for yleld per acre, net income per acre, net
return to rupee investment, and WAL '

Farm Size and Productivity.. We note further the following relationship between

farm size and yield. As seen in many countries, smaller farms, usually with more labour

“input per acre also get higher output. -

”Rental va.lue;of the land is not included in the computation.

’

12Cost of all inputs except family labour is included in the cost computation.
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Farm size (acres) Mean yield {bushels/acre)
0.1 -1.0 42.4
I.1'- 2.0 © 359
2.1 - 3.0 34.3
3.1-4.0 323
Over 4 =~ . 253

3.4 Staggering of Paddy Cultivation ,
An attempt was made to identify the factors influencing timing of operations and
the staggering of paddy cultivation in each -of the units selected. Date of planting and

the date of harvest wers obtzined for each farm from the record keeping excercise.

Cumulative. frequency curves have been drawn to show the percentage of the farms
reporting that they had planted or harvested at any given time in the cultivation season.
1hf:‘iocatxon of farms along the field channel and the location of the field channel
along the distributary are also marked in the same curve. The following observations
could be made on the basis of these curves. . B
(@) There was no relationship between the location of individual farms alc-nggthfe
field channel and the staggering of cultivation,

(b) The -¥o cation of the field channel had no significant influence on the
stagaermg of cultivation. (Cultivation frequency curves drawn for umt 2 are
shown in Figure 3-4 to illustrate these two propositions.)

(o). .The degree of staggering of plant and harvesting operations was minimal in
"~ tail end units. Farmers in Units 7 and 14 planted first and harvested earlier,
while farmers at the head end units (closest to the maih reservoir) did just -
‘the reverse. It was interesting to note that the head/middle/tail grouping of
co‘!ony u1its was signiﬁca.nt in relation to staggering of i:lanting (Figure 3-5).'

A number of factors influence the farmer behavxour in relation to staggermg
agncuiturai operations. Although farm power was not seen as a significant limiting
factor, labour was seen to bg_ an important constraint on ‘}timeliness of agricultural
gperations. Tail enders wer‘e'.depending on hired/contract labour and this would have
l{%lped them to complete the "high labour demanding" operations quickly. .-

A comparison of these cumulative frequency curves with water flow charts of the
respective units shows that farmers who had a reliable water supply tended to stagger
cultivation to the greatest extent while farmers who cultivated purely under "rainfed
conditions" did the reverse. The latter group had no other alternative but to adjust
themselves and manage to complete planting operations with the use of initial rains,
whereas farmers upstream, having an assured water supply, we@‘é not compelled to do
so. Perhaps improvements in water management would reduce incentives for timely

cultivation unless farmer co-operation hadbeen attained for ¢o-ordinated cultivation.
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ANNEX

Table 3-1A:

Average Wage Rates (Rs.[ Day) for All Operations Except Threshing

Units

22/
Labour 23 24 21 17 08 03 10 07
Male 19 14 15 15 15 15 15 15

Female - 12 10 13 10 12 10 NA 12
Children NA NA 10 10 NA NA NA 10

Average Wage Rates for Threshing (Rs./Day)

14 02 35 39

— ot o— —

16 15 18 15

NA 12 NA 12

NA NA NA 10

" Units
Labour 23 26 21 17 08 03 10 07 14 02 35 39
Male 21 15 15 17 16 20. 18 35 21 15 30 35

'Female NA 12 12 10 NA. NA NA NA NA NA NA NA

NA = Not Applicablé. (None of the households included in

programme reported the use of this category of labour.)

NA

30

32
15

NA 10

BLOCK BLOCK

E

20 -

NA

NA

BLOCK BLOCK

E

25
NA

D1
15

NA
NA

D1
25
NA

the record keeping



TABLE 3 - 2a.

Cost of Production - Summary Sheet

:UHANA - MANDUR SUB SYSTEM _ {U - M Branch Channel) LB MAIN SYSTEM GONAGOLLA CHANNEL
L Head Middie Tall Head Tail Head Tail

- S\;\.b _Sy.*vstemslu'nits r")_ E Unit |Unit Uniz Unit Unit U{ait Unit {Unit Unit |onit Unit  funit [Unit éfo?k . BJ‘.O?R
thput Cost/ne, . 22/22 | 24 21 17 08 03 10 07 14 02 35 39 30 32 E D
Labour - Family 1373 225 Ja;r j279 lase lom sy 44 1278 Jamt 238|184 f2as 170 | 197 37

Hired 320|200 208|373 fima 202 1237 1270 {385 {190 {594 {502 294 191 | 476  [310

£xchange 125 ) 36 36 20 153 65 102 ) o 91 11 10 12 12 17 | o

Contract o 1o o 0 0 0 o las | o o |ss o |so o 0 0
Total Cost of Labour Bla] 4ml 666! 6721 626] 498| 680l s29) e63|. 752 98| e96| 6ol 371 684 606
2 i
Tractor 69 % 77 1% 70 {112 85" {321 59 61 l143 146 112 124 136 | s3
Buffaloes : 78 l203  [147 205 (216 {167 137 o 8 fiio 132 86 189 167 86 118
Total Cost” of Tractor /Buffalces 147y 2931 224¢ 31} 286f 79| 2220 323} 247 231] 275| 232 304 291 224 1n
3. Seeds 8l |105 83 H57 137 hie 147 1296 |04 128|212 180 log {125 195 154
4. Fertilizer 92 65 {118 120 88 138 [108 153 84 36 [lo3  [154 69 |9 | 96 175
5. Weedicides 244 137 42 st hwe e 27 far e |52 |ss a2 |46 13130
6. Other Agro Chemicals 63 ‘, 53 53 95 72 110 36 31 73 87 41 72 23 S3
7. Other . o 26 -2 18 13 42 77 21 17 10 17 |26 ¢ |2
Total Cost/Acre Inc. FLc,' 1254-{ 10881190 | 1301 1253 1262 | 1%62| 1480] 1352 | 1230| 1630 1414 li8q lo3y 1263} 1101
Total Cost/Acre Exc.F.L.C. 882 83a] 771 1112 91y 1031 2636 | 1435) lo74| 762 | 1393 | 1230 335 86l 1066/ 825
Cost/Bushel of Paddy 3| 2| 33| 30 44 26| 200 st sa| 30| s1 s 39 28 i

BN B ‘
T

*F.L.C. = Family Labour Cost

—gg-




Compasition of Labour Applied for the Productxon

Table 3-3A:

of One Acre of Paddy in the Maha Season - 1979/80

i AT I 2 T e 20 T [T - 08 fudt- o) L wmit - t0 fwir- 07 Jostrote | om0 | oniro s | wer-w |t wir -32 wocr £ | stocx 51
. .
LAROLR Oapw/ {oune/ Days/ | Comt/| Dmva/{losc/ | Days/ {Cost/ | Daval [Case? my‘-l Cast/ | heys/] Cont/ | bayasfromes |Dayas F.m/ Days/{ Cowt/| Bays/ § Coxe/| Cuys/| Cose/ | tayss Fose! Bayn/} Come, Dayn/f Cont mf,.uj Cuone!
AC AC AC AC AC AC AC A AC AC 114 AC AC AC AC AC o AC AC AC AC AT AC R4 14 AC AL AL AC A AC DA

e n ofes | {2 199 [ 229 ] 33 fary (20 Do {290 [i3.1 fise s 28 27 ek fua g tas {2 e [ans (LA YE EETTR SEF I ST 9.3 s} sl 22,
[ EX ) 3% 3.8 55 sssf oo | wr |2 e |12 failn $.3 8 jo.3 4 0 of 2.9 % 0.6 H [ ° tsh ool e s 0.3 ) i on

c 0.4 & jom ] 0.8 #1 0.2 2 1.8 [ e fooz 2 [ XN Y [ o o.% v 26 2 0.8 ] 10§ 10 i} o} o . 0.9 af st o

u.x 1 | m 19 58 0 fan 19 i 12 %o 16 {231 2 wm 1 fas 17 § e M {an ty j238 12 {1, 6] 23 {170 o | 5§ 276
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Chapter IV

Do ovan: FARMERSY PERCEPTIONS OF WATER PROBLEMS iy
AND THEIR RESULTING BEHAVIOUR ) N .

Derraeper ets e eans T N T
HRAE D EA R F R S M AT AN S

Lakshman Wnckramasmghe

Thls chapter undertakes to clarnfy farmers' perspectxves on problems of water
management in the Left Bank area (LB) of Gal Oya. Having offered an analysxs of
objective data on conditions of water avaxlabmty in different parts of LB Gal Oya in-
Chapter 2 and an analysxs of the relationships among agricultural inputs mcludmg water
and outputs in Chapter 3, thxs chapter examines farmers' own assessments of these
factors, based on their responses dunng the baselme .survey in March 1930. Here we
fUrther sketch the perceptions and attitudes which shape farmer behavxour in LB Gal
.Oya, trying to see the system through farmers' eyes as much as possnble, attemptmg to
build up certam apprecnatxons whxch would be useful in the 1mplementanon of the Water‘
Management Pro;ect in Gal Oya. o _
.. Hitherto, in. all ma]or 1rr1ganon schemes in Sri Lanka, perhaps wnth the exceptlon‘_
of the Minipe scheme, managenal decnsxon—makmg has been based on technocratnc‘
criteria. . No serlous effort has been ‘made to incorporate farmer concerns and needs in
managmg the systems. Farmer perspectives and needs are the logical startmg pomt,
- however for any effective water management program, especxally in any effort at
rehabilitation of a system which, is expected to be operated efﬁcnently

The questions we are mterested in mclude the followmg-

**What are the farmers' needs thh regard to 1rngatlon"

7 #*What attitudes-do they hold on key issues.relating to water .,
. Management?

- ##*How do they perceive the other key actors in the.system? L e

' #*Why do farmers behave 'in'certain ways with regard to water use
and agriculturalz- pro,duction? .What factors influence this behaviour? ..., ..+ .

farmer attitudes?: What factors cause them”

7 *%#What are }e)’rffgi(i\'r;ig’“leéde’rship' patterns in the colonization units?
‘How do -they: effect formation of farmer groups? .

**What institutional mechamsms do farmers prefer to distribute
_water more effectively? - : Cior e

*#What implications do these questions have for the program of
farmer organization?
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The analysis of farmers'_ Vbehav;_our toward zrngatlon and water management in Gal

Oya and their responses to system operatlon and mamtenance is based on the premise

that people's behaviour is shaped as a conscious adaptation to the social and

envxronmental condmons under whrch they live and work Farmers are no exceptlon.
Oppenhexm _s ggests the followmg formula based on work by the psychologlst:

Lewm to dlscuss the main determmants of behaviour: |

e | B=F (P, E)

Accordmg to‘ Oppenhelm, "behavnour (B) 1s a functxon of the mteractxon between P (all

««««««««

(all the envnronmental factors, as Qercelved by the mdlvndual) " :
S ln an 1rrxgatlon system, in addltlon to the specmc personallty traxts of mdlvxdual‘,:_:
farmers, P represents collective attntudes of farmers toward conservatxon of water,”-i
thelr perceptlons of fellow farmers, system managers, certain lrrlgatxon practnces:
mcludmg dlstrxbutlon schedules, etc. E represents the physxcal structures and the
conveyance network of the lrrlgatlon scheme, agro—ecologxcal factors, socto—cultural .
factors such as relatlonshlps wrth fellow farmers, lrrtgatlon bureaucracy, etc. ,

" The words gercelved by in the above formulatlon by Oppenhelm are especnally A
1mportant in understandlng the behavnour patterns of farmers in Gal Oya. Their
behaviour is to a substanttal degree determmed by their perception of P and E factors.
This is why we say that a program. for system rehabilitation and for operaton and
maintenance of an irrigation scheme should be well grounded in farmer concerns and
needs. , ,

Until and unless the rnanagers of irrigatiofi schemes undertake to study the
reasons for certain behaviour patterns among farmers, not simply. attempting to label
the behaviour of farmers as destructive, negatxve or irrational, etc., there will
invariably.he.a chasm between the behaviour patterns expected of farmers and their
actual behaviour toward irrigation and water management’ in the scheme.

It should be emphasized that the analysis-at ‘this point is not as full or rich as it
can and will be with more information on the Left Bank of Gal Oya and on the farmers
and families  living  there. Further reports will pull together the findings more
completely. Here we offer analysis and findings from our data that relate most directly
to the work which ARTI and the Irrigation Department will be doing in year two of the
Water Management Project and in subsequent years. o o
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4.1 Problems of Water Reported by Farmers :
The baseliné study covered ‘480 farmers m 18 colony umts, ou’f of a total of 40

colony units on the Left Bank (LB) of Gal Oya. Of the 475 fariners mterv:ewed (the:

effective sample),_ 13 percent reported that they have no problems pertaining to
irrigation water in Maha season. - The figure for Yala season was 3 percent. This

" indicates that a large majority of farmers face problems in irrigation. The following

" table nges the types of problems faced by farmers dnsnngunshed by ‘V!aha and Yala: o

seasons.

Table §-1:

Percentage of Farmers Reporting Various Types of
Irrigation Problems for Maha and Yala Seasons

% farmers reporting

(N=475)
Type of problem Maha Yala
. 1. Too much water ‘ 9 12
2. Urreliable supplies = < 29 25
. 3. Shortage of water ., i - 36 - 42 Cme et s
4. Lack of water 19 31
5. No problems S 13 3
6.

.No response ok 6. 9

- .. The above data, it should be said, are only averages and conceal striking -

variations acrcss the LB system and to some extent within individual units. For-a

detailed unitwise breakdown of irrigation water problems (see Tables 4-2 and 4-3).

4.1.1 Lack of Water -

“In particular';"s‘;’l'icﬁ'\"afg'gi';ésgldfé"'id‘é\'t‘a'f underemphasize the severity of water shortages
experienced in the tail-end units of ‘thé'system. In fact, the tail-end units studied, such
as 35, 7 and Blocks D ‘and E, experiénce a lack of water in both Maha and Yala. As
Table 4-2 indicates, even the compara'twely better-off unit$ at ‘the tail-end such as 24
and Block J register lack of water s¢ores much above the mean‘for’ the system.

In effect, the tail-end aredsare functioning almost'as i“séparate. sub-system. =~
Obsérvations made by resident irVestigators on water availability and water flow along” * -
channels in these units corroborite ‘the:above finding. The dégree of independence of '~
the tail sub-system in hydroldgic tefins can be-assessed in terms of water flow data’ =

ot ey it i e (RIS N

analyzed in Chapter 2, -~ 7 "wionin
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" Table 4-2:

Percentage of Farmers in Tail-End Units Reportmg Various Types
~of Irrigation Water Problems for Maha and Yala Seasons

% farmers.from tail-end units reportmg

~ (N=140) L
ProblemType M ¥ M Y M Y M ¥ M Y M Y M Y
Too much
water 50 5 0 5 5 0 O 0 0 0 O 0 0
Unreliable L o e
supplies 10 0 14 0 50 0o 0.0 0 "0 O 0 0
Shortage of - ' ' S
water 74 1Y 52 9 55 18 8 717 5 22 35 15 5 39
Lack of Co ’ A
water 16 58 19 52 41 68 24 43 100 9% 40 55 79 100

-We find, however, that the adverse characteristics of tail-end areas are also found
in small pockets, scattered in the rest of the system. Even in the mnddle of the system,
we find some areas which experience periodic lack of water, In umt 8, 40 percent of

Iz

- 45

respondents -indicated a lack of water in Yala, and in unit 10, there were 15 percent of

respondents who reported lack of water for both Maha and Yala seasons. In unit 30,
though less than ten ‘percent of farmers reported lack of water for Maha or Yala, 65
percent exp_e'rienced shortages of water in Yala. Similarly;' m unit 32, although only
four percent of respon’dents indicated. lack of water in Maha, some 67 percent 'reported
shortages in the Yala season.

4.1.2 Shortage of Water )

Stmortage of water is the biggest overall problem identified by farmers in the LB
system This is seen from the fact that farmers even in a head unit like unit 2 report
shortages, much like’ farmers in a tail unit such as Block E.  Our acceptance in the
survey of multxple responses by farmers may have blurred the extent of shortage of
water, since both the third and fourth types of water problems could be reported at the
tail, jost as both the‘ second and third by farmers in the head or middle units. Even

after making allowance for multnple response overlap, there is defxmtely a substantial

extent of shortage. The ‘base-line survey (BLS) showed water shortages in all sampled .

units on the Left Bank, even if with varying degrees of intensity. Personal observatxons
over a period of one-and—a—half years corroborate this conclusion from the survey.

" AV.

26

Y

2 1

4 0
by

67
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It is surprising to note that unit 2, situated at the head very cldse to Senanayéke
Samudra, ranks as the third highest in the water shortage category. Why do farmers, in
fact, complain of shortage of water, when one would expect them to experience no such
shortage? The answer may lie in socio-cultural and economic factors. Unit 2 was
settled by inhabitants whose villages were situated on the tank-bed of the proposed
Senanayake Samudra reservoir. They wer mainly chena (highland rainfed) farmers,
with little or no experience in lowland paddy cultivation. Some of them were even
unwilling settlers, brought and resettled  in units | and 2 through force of
circumstances. Today, some of them have left the unit, opting to make their homes in
the catchment area of Namal Oya reservoir. Théy subsist on chena cultivation. Their
allotments have been leased-out, and in some instances have bee'n»virtually sdld to
outsiders (although in an unofficial manner). The majority who cont;nue to live in the
unit are still wedded to traditional cultivation. Cultivation is done élmost exclusnvely
through family labour.

The low priority afforded to paddy cultivation in their valde systems, their
preference for chena cultivation, higher use of family labour, high leasmg out rates, and
greater availability of water compared to other units could have ‘led the farmers
initially to delay the Maha cultivation. We found that only 70% of farmers in unit 2
reported using Maha rains for paddy land preparation, the lowest percentage of any

" unit. The later dates of planting their paddy crop would be one reason for the reported

shortages of water in this unit. If this interpretation is correct, reduction in water.
problems could result from getting farmers' cooperation in following ‘a better planting
schedule where water is basically plentiful and actual physical scarcity is not a problem

as elsewhere in the system.

6.1.3 Unreliability of Supply

Poor timing of water supply, or uncertain timing, considered as 'unreliability’, is
the most significant problem in the head and middle units. Not surpéisingly, the tail-
end units like J, 7, 35, D, 39, E and 14 (see Table 4-2) make no complaint of timing or
unreliability, since their primary need is simply for water, not .better or more
predlctable timing. The seventy of unreliable supplies in the head and middle units can
be discerned from Table 4- 3. ¥ _ ’ |

It may also be that some of the percexved shortages of water at the head and
middle could be the result of bad timing or unréliability. If water does not reach the

farmer in the quantity he needs, at the time he needs, he may interpret and report this



Problem Type M Y M Y M Y M Y.
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as water shortage, In the eyes of the farmer, if water does not flow to him in time, this
can amount to 'no water' or 'not enough' water.

How' do farmers meet the problem of unreliability? How do they adapt to
unreliable supplies? “Among farmers' responses to the question on "causes 6f over-
utilization of water," we find that farmers have adopted the most common strategy
used elsewhere, i.e. of "stormg" excessive amounts of water in the field, as a form of
"insurance" against unpredictable schedulmg and delivery so common in Gal Oya.
Standing water in the field is an inefficient storage means; but it is the one farmers can
control and have sorne confidence in. While in overall terms, this strategy, with 26% of
| responses, is only the second most frequent it is the only reason for over-use of water
that lS ngen by all umts. , S

| Another reason ngen by farmers for over-utilization of water is weak canal
management and canal control. This reinforces the significance of overall reliability of
water supply m the eyes of farmers asa factor causing over-ut:hzatnon. In effect, what
the farmers say is that if farmers had more confidence in the system's overall
management, there would be less wastage. .

It is revealing to compare the units that scored high in this category of water

problem--32, 2, 8, 24, 26, 21, 10, 17--with those scoring hlgh on the importance of
stormg water in the ﬁeld as xnsurance-—l# D,i 10, 32, 26, 24, 21. . There is quite a
- substantial overlap between the two llsts. ThlS remiorces the view that reliability is a
Crmcal problem generally in many head and middie units of the system but especially in
some umts-—32 10, 26, 21, 24. e e

N

4.1.4 Too Much Water

Although 'too much water’ is a minor problem of water management. for most of
the system, we find it serious in a few situations. The problems reported by farmers in
units 2, 23, 24, 17 and & bear thls out (see Table 4-3),

In attempting to solve the more critical problems of water distribution such as
lack and shortages, minor problems such as 'too much water' would rightly occupy low
priority. But the problem must not be subsumed under a central planning approach. A
fairly representatzve case is unit 8 which has a full range of problems, from lack of

water to too much water {see Table 4-4).
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: v Table 4-ly: ‘ :
Percentage of Farmers in Unit 8 Reportmg Vanous Types '

_ of Irrigation Problems for Maha and Yala Seasons

i .. 9% farmers reporting ..

' (N=30) ,
Problem category =~ % Maha Yala®
i. Too much water 27 - . - 0
2. " Unreliable supplies B 53 47
.3." Shortage _ : 20 ... 50 .
4. Lack of water ' 7 40

- This shows the advnsabxllty of giving thought to locallty-specxflc factors, both
techno- economxc and socxo—cultural, in attempting to seek solutlons for problems of
water management in Gal Oya. ‘A macro approach usually preferred by planners and
engmeers in desxgnmg rehabxlntatlon, should accomodate a locahty-—specmc approach
under whxch farmer v1ewpolnts and particular locatnonal characternstlcs wnll also be

given due wenght.

T

& 2 Reasons for ldentmed Water Problems , ,
o Farmers 1dentlfled about 10 problems which in their opinion were the maln causes
for thenr water dxfflculties. The most often cited reason was 'bad channel mamtenance'
(36%) Unfortunately, it is dxffncult to assess ‘their opxmon on who is responsxble for thls
sitvation, the ID and/or farmers, since no breakdown was ‘obtained on the various
categories of channel referred to. Observational data, however, mdxcate that all
categories of channels suffer such neglect, so this suggests that responsibility is shared.
The units reperting the most problem with channel maintenance were: 35 32, D, . lO, 2,
!4 and 26. o ‘

The ma;or reasons 1dentzf1ecl by farmers (more than 2096) are hsted below, wrth
those units listed as “hxgh" reportmg umts where more than 30% of farmers named that

partlcular problem as applyxng m thexr area (see Table 4~ 5)
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Table &-.5:

‘Main Reasons &or Water Problems Accordmg io Farmers,
«:iTotal and by High Units -

[l

Reason - % reporting Hizh reporting units (30%+)
1. Bad channel maintenance « 36 35, 32, D, 10,2, 14, 26,7, 21, 8, 17, 39
2. Inequitable dxfstnbunon .32 D, 35, 26, 8§, E, 14, 39 :
3. Stealing of wafer ‘22 32 E, J, 24
4. Poor draih:age channels i 22 35,D,E
5. Officer ignorance/neglect 21 35, 8, 24
6. Damaged structures ' : 20 7, 14, E, 39,2

All of the units with the most severe reports of problems (3 or 4 problems each
‘reported by 30% or more of their farmers) are in the mxddi@ of the system (8 and 26) or
at the tail (il;. 35, D, *9 and F) o ‘

It is a um on view a.nong most government offgcers, that farmers unfaxrly and
emotionally blame gowrnmené}%ﬁcers for irrigation omb!ems when in fact the fault
for such problems lies with the farmers In analyzing the responses recelved for various
reasons, it is seen that f«rmerg ‘P}fve apportioned blame rather gv}eﬁqylx.o )‘In pomtmg to
steahng, damagad structures, and bad channel maintenance, they have xdennfxed areas
in which farners have responsibility depending cn tha cxrcumstances of commxssxon and
omission, whereas in the othPr areas {and in channel maintenance) ofhaals ‘have some

responsibility. Farmers ;hus do not see their problems in a one-sided hght.

4.3 Over-Utilization of Water as Adaptatxon to Ur»rehable Supply
. One does net have to fahe’ :ac:qprate measurements or make sophisticated
technical studies to conclude that the;e is over- umxvanon of water in the head and
middle sectmns of rw Left Bank and in sorme areas of the Right Bank and Rlver
Division of Gal Oya. In asking farmers about ove uutxhzation, we did not introduce any
elabo_re)xtg defm ition. :‘We simply asked them whether in their opxmon any farmers used
more »\:ater than was necessary to nurture their crops. In fact. this was recognized by
farmers asa wxdesprﬂad prob!em in Gal Ovya. Only 2% of the respondents of the Left
Bank. mdlcated thdt there js no. such problem. . -
As dlscvssui elsewhere, one sxgmhcant reason cxted by farmers for over-
.utmzatlon was farmers storing water in ‘chen‘ fle‘ds, in effect, as insurance against
unrehab’le_‘sqpply__pfwy\lg%ter. A few farmers in the cou_rsé of interviews indeed explicitly
argued that while su’c‘:hvsmring is done, if it is dope to ensure that stress conditions do

not occur in the fields (due to erratic supplics), it does not constitute ‘waste’. They felt

-
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that farmers had to:"r"e'soft*to'that_ practice even if they knew they were depriving
farmers further down the channel of needed Water. Thus, one way to reduce the
incentive for such ponding is to - make the supply of water more reliable,

The most often cxted reason for over-utilization was 'to hurt tail-enders’ (27’96‘
Predlctably, it was the tail-end units. which gave this response most often. - Ethnic
divisions, which roughly coincide with the differences in physical location between head '
and tail, would have reinforced the polarization of responses in this category. However,
there are notable exceptxons, as the head and middle units 24, 23 and 8 had 21, 18 and
17 percent, respecnvely, of thelr farmers agreeing with this point of view. At the same
timey- several tail end units, 39, 7 and J, gave comparanvely low responses to thxs
reason, e 20, 18 and 10 percent, respectively. '

In the course of mformal discussions, some of the head~end farmers said ‘that
since-alf colonists on the Left Bank were peasant farmers, every effort should be made
to prowde water for cultivation 1rrespect1ve of ethnic differences since all depended on
water’ for their sustenance. ‘Some other farmers, on the other hand, were less

accommodating, indicating that the Left Bank as a whole was discriminated against in""

overall water allocations vis-a-vis the Right Bank and River Divisions (largely populated" :
by the 'same ethnic group as at the tail-end of the Left ‘Bank), so they were less
sympathetlc to the view of other farmers. ' '

. ‘The main reasons given by farmers for over-utilization of water are given in Table
4-6 thh those umts havmg more than 30% naming that reason listed separately. It is
sxgmhcant that so few farmers gave 'better harvest' as a reason for over-utzhzmg
water.. There seems to be little feeling among farmers on the Left Bank that excessive
use -of 'water xmpr_oves productlon. This suggests that educational campaxgns’ to
peﬁsuade farmers that they need not use so much Water would be of relatively little use,
beeause-e:farmers are not over-utilizing water out of agronomic ignorance. Rather the
sysf’e'm's wm'énner‘-of operation seems to be more of a factor, plus any signiﬁcant

attatudes of selﬁshness, whnch in any case may not be affected much by moralnsnc;-_._,..,:;

campaigns:. _ _
\Vhen two reesons given—-’insufance" and 'poor canal management'--are combined,
one sees. farmers focusmg on the system's operation. It can be inferred that one of the
most compelling reasons for farmers to over-utilize water is the unreliability and
- unpredictability of supplies. Supporting the view that operational and structural

improvemeht: is more important than education is the fact that only 5% gave .as a.:. .
reason: for. over-utilization that farmers 'don't know the value of water.' Also, only .7%: =

said this was due to efforts at weed control.
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" Table 4-6:

Mam Reasons for Over-Utilization of Water According to Farmers,
L R Total and by ngh Units

-

Reasdn

ST
H ;

o % regor't'i'n‘g High reporting units (3096+)
At cman Blvees AT hE e < O . Y'“?"7"<',-«,,:-f--: T T
ey t,bfo humt tal}—enders : 27 L5 D, E, 35 14 ‘ ?:;.(!:f'
“As'insuranice ' la 10y D 32, 26, 24"
3. Poor cana!fmanagémen‘ SR (T -35,°D,32, 39 :
_ 4..Not.concerned about - )
i eoNaREE AP mers ot v T 17, 30
..5. Better harvest ' E, 14
-uDamaged structures Aoz @ 2

H i . [ T PR . AN
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~When considering the fact that half the 4armers cnte msurance,‘ 'poor canal

rn.amag‘etﬁent"or ‘damaged striic tures'as reasons for, pver-utxhzatxon of ‘water, the main
mesgage of. the farmers i m the Left Bank of Gal: Oya echoes thatof C,hambers, Wade and

Barker: ithpl‘rove the operatxon and management of the main sys‘t ’_and many. of the

_' hat affect the system wﬂf‘)be re,duced. e

8.4 Farmers' Peroeptxons of the Gal . an lrngatnon System and The!r Effect on
~ Farrperbehaviwr ' ,
Yoo g

A study of 'farmer's orxentatlort “tdward an 1rr1gatlon system lS necessary to

e B B 1)
understand lts mner workmgs. lt ds | a popularly held belief in Sn Lanka, that negative

5-}".\4\ _L("“fl 4 fy A
farmer attltudes and behavmur are the prime cause fot" the detienoratxon of 1rngatlon

Lystems, . In order to examme thxs generalization, an attempt was made to gair{ some
msxghts mto farmers' perceptlons of “such factors as conservatndn 7 of ‘Water thé

participation of. farme;e in system management, the role of the lrrlgatlon offlcers, the

dmsxon of responsxbmtxes beween farmers on,, .the one hand and the government

asked ' whetHer, when they heard the statemems, they: (a) comple‘telf

somewhét’agreed,’”(c) somewhat dlsagreed or (d) @Omplegely dlsagreedl‘;' he .
“In_order 16" sumrﬁanze the

falling in each’ category for each unit was tabulated.
onentaqen of,. farmers in each umt into a single number, representmg the overall degree

ot agreement or dnsagreement thh the statement in that unit, we mad -
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unit had any other opinion), the score would be 200. At the other extreme, completely
strong disagreement (100%). counted as -200 A-score of zero would mean that the
opinion were equally divided betweeh agreement and disagreement. The attitudinal

statements m the order they were presented to the farmers are reproduced below.

ATTITUDE STATEMENTS
1. Water isa llmlted resource; everyone should try to conserve water,

2. It is the duty of the Government to provide water for all the farmers in the
scheme, . .

3.  There is enough water in the Senanayake Samudra. Neglngence of officers leads

to water shortages. e e

{

.. .;Land preparation for Maha season could be done by usmg the first rains (mstead of
' water 1ssues from the reservoir). - L

2. . U the Government spends millions of rupees in building tanks and canals, it is the -
duty of the farmers to maintain the field channels by providing voluntary labour.

6. If sufficient water is not available for paddy cultivation, then other types of
subsidiary food crops should be cultivated in the fields.

7. . The best'way to’ distribute’ water ' equxtably is to estabhsh 'Jala Sabha‘ (water
: councils) consisting of farmers.- .

'8. " 'Farmers who steal water should be pumshed |

9 L Government otflcers do not know about the. problems of the farmers.

10> Farmers at the head-end waste Water, |

ll " ontis a crlme against socnety to tamper with water control structures. |

12.;" 1 :If a tarmer can steal water without getting caught, then there is nothing wrong in

13, .g?r':ﬁesr? in the Gal' Oya scheme get precedence over all others in the distribution
of water. o -

14, Farmers must learn new techmques of . conservmg water for paddy cultnvatlon.

15. Along with the offxcers, farmers also should be blamed for poor maintenance of
~ the Gal Oya lrrlgation system. e

a1 .By asking about a sub)ect in several ways, one:.can-geta. ‘more reliable idea of
attntudes. Thus with regard to water conservatwn, weasked two separate questions,
whether farmers .agreed.or not that (a) it was farmers*duty to conserve water (#1), and

(b) farmers should learn to: conserye water. (#14). The questions about attitudes toward

“



-69-

government irrigation staff (a) water scarcity is due to staff neglect (#3) and (b) staff
do not know farmer problems, (#9) were stated negatively to elicit opinions one way or
the other; farmer could agree or disagree, -i'What ‘we were looking for were differences,
if any, between units, so the absolute numbers reported are not so important as the
differences among them. In this case, however, a positive number represents a negative
attitude towards the commitment and knowledge of government staff.

In seekmg attitudes toward farmer partncxpatlon, we. asked whether farmers
agreed or dxsagreed that a farmer council was the best mechamsm to handle water
problems at local level (#7). We wanted to know ‘their opinion about farmer
responsibility, and asked whether they agreed that farmers should maintain field
channels (#5). At the same time we wanted to know, thexr attitude toward government
responsibility, asking how strongly they thought it was the government's duty to give
water to all (#2). In assessing their attitude towards current farmer use of irrigation
water, (a) we asked whether they thought head-enders wasted water, (#10) and (b) their
attitude toward damaging structures, whether this was anti-social. The attitude toward
water stealing is. complex, so we asked (a) whether those who steal water should be
punished assuming they are caught (#8), and (b) whether it was okay to steal water if
not caught (#12). The attitude score for each of the above items for the Left Bank area.
is given in Table 4-7.

The attitude scores given in the table could range from +200 to -200 along a
continuums of 'completely agree' to 'completely :dlsagree',, For purposes of analysis the .
degree of agreement or disagreement may be assessed as on page 15.

The sample of farmers on the Left Bank displays a very strong positive attitude
toward conservation of water according to the mean attitude score for this item (160).
It is significant to note that even in other areas which directly affect water
conservation,.-farmers hold strongly or very strongly positive attitudes, e.g., farmers
shauld maintain field channels (142); it is anti-social to damage structures (1'5%4); those
who steal water should be punished (143) etc. - These data suggest that farmers have
healthy, positive attitudes toward the need to conserve water and are genuinely aware

of the importance of conserving water, R

“Agree . P : Neutral ' ' Disagree

Vety = Strong =~ Medium  Weak Weak Medium  Strong  Very
Strong ' Agree-. - Agree- Agree- 'Dis- - Dis- - Dis- Strong
Agree- .ment ment ment Agree- Agree- Agree-  Agree-

ment A ' ment ment ment ment
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Table 4-7:
Distribution of Average Attitude Scores for the Left Bank
Sample Area (Range +200 to -200)

oy

‘ A. To water . T e R . .
’ Farmers' duty is to .conserve water L , 160

Farmeérs should léarn to conserve water . 120

B. To Farmer Participation ‘ . ) SO _
Farmer council best mechanlsm ‘ _ 13,

C.A To Government Staff*

Scarcity of water is due to staff neglect | _' | L _,>9,‘3
Staff do not khow farmer problems -~~~ -7 59
« © D. To Farmer Responsibility

Farmers should maintain field channets 1‘,*.2 3

E.  To Goévernment Responsibility

. Duty of Government to give water toall.~ '~ 155
F. To{Changing) Behaviour Toward Water o
. Head-enders waste water SRR A L - 83
Anti-social to damage structure - 154
Punish water stealing _ _ 143
Stealing okayif not.caught g SRR -39
Use Maha rains for land preparation i e ocmiee - o 85
- Plant subs:dxary food crops ' L -6

*A positxve score represents _a__ negative attitude.

However, there seems. to be an: apparent contradiction between farmer perceptlon
of the need to conserve water and their actual behaviour toward water. For example,
when the reasons given by, farmers for over-utilization of water are con;ndered, there
appears to be definite cpnt_radicti_ons between farmer behaviour and their attitudes.
Twenty six percent of farmers indicated that ponding-of water as insurance is a reason
for over-utilization of water, while only 11% agreed that damaged structures too

_contributed toward waste (Table 4-6). Some of. the reasons given by farmers for current
water problems (Table 4- 5) were, bad channel maintenance (36%), damaged structures
(20%) and stealmg (22%). The above data give an indication that farmers 'say one
thing" and 'do wmethlng else' But the ql)esnon to be asked is whether there are other; "

hldden causes for thxs apparent contradiction?
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_ Levms formula cxted above, which describes determmants of behavxour, helps us
to understand the cxrcumstances which lead persons to behave in a manner contrary to
the attitudes held by them.‘ Despite positive intentions and attltudes, adverse
envxronmental condmons, in this case the present level and form of management of the
system, can. lead farmers to behave dlfferently. .

_This is borne out by the fact that ,on an average, about 5296 of farmers had
expenenced shortages of water durmg both seasons, while 27% complamed of unreliable
and unpredrctable supplies. . Twenty one, percent were of the view that officer neglect
contributed to the above condmons, whlle 32% complamed of mequntable dlstrxbutxon
(Table l\t-5) The negative attitude of farmers toward government officers (Table 4-7) is
consxstent w1th the above data. There was a falr agreement that _one reason for
scarcity of water was the negligence of the staff (score 93). They also ‘believed. that
government staff did not understand farmer problems (score=59). Thls indicates that
farmers definitely feel that the irrigation system does not cater to the needs of the
cultivators. And through years of expenence, farmers have begun to realxze that they
have no control over thrs situation. They possess no power to change the status-quo. ‘
Under these cnrcumstances, farmers have only one course of actlon, i.e. to adapt.

suxtably to a sxtuatnon overww_hlch they have no control. ,

. The attttudes to. stealmg of water are interesting in this respect (Table 4—7)
'Farmers were An, strong agreement that those who steal water should be pumshed
(score_lltB) In the same breath, however, almost half agreed that a farmer ‘may steal
water if he could avoid detection (score-—39) Although some may feel that farmers
are hypocrltes, we observe that most of the above negative behaviour traits dxsplayed
by farmers are rational adaptatlons to conditions they, cannot themselves change.

A General acceptance of negatxve lrrlgatlon behaviour like water stealmg points to
the fact that these practices receive covert legmmxzatlon, at least among small
informal peer groups. . . e ,

' 'This does not allow us to conclude that farmers are xmmoral or that the farmers
have ganged up to disrupt the irrigation system. It is true that through social
acceptance, farmers attempt to legmmlze unlawful acts. ’ But they do thls through a
desire to obtain the water to whnch farmers feel they have a rlght. Farmers jealously
affirmed this 'right' when they strongly felt that it was the duty of the government to
glve water . to, farmers (155) Under these cxrcumstances, farmers percewe negatwe
behavnour to be an acceptable, sometimes necessary course of actlon to obtain what is

their due rlght, i.e., access. to an assUred supply of water.
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Socral legxtlmxzatlon of illegitimate acts has far- reachmg 1mphcatxons for the
future operatlon and’ management of the irrigation scheme. For one thmg, itis certam
that neither admlnlstratrve and’ legal procedures nor morahzmg educational campaxgns
will eliminate” negatxve xrrrgatlon practices. ln the absence of effective polrcnng
actwrty, ‘récourse to law ‘will ‘only create a vxcnous cycle resulting in a game “of hide-
and-seek between lrrngatlon officers and the farmers. The most 'urgent activity should
be to 1mprove the capacxty of the system to ‘control water distribution and to equnp
m‘rgatlon officers to utilize thls control capactty in a positive and effective manner for
farmers. Sxmultaneously, attempts ‘should'be made to minimize socral legmmlzatxon of
unlawful acts by orgamzmg groups exertmg positive social pressure. Thls indicates
need for farmer orgamzatlons and, through organization, the creation of condltlons in
which ° stealmg or breakmg structures will not be v1ewed as )ustmable. The
organlzatlons should work towards promotlng self—dnscrplme to ensure that negatxve

practxces are not resorted to. R ‘ '
operatlonal pohcy may brmg about posltwe changes among farmers. ' Attrtude
statements 4 and 6 which call’ upon farmers to use Maha rains for land preparatlon and
to' plant subsidiary food crops ‘Under water stress sxtuatlons (both are techmques for
greater water conservatlon) receive relatlvely "low' or very low scores, 85 and -6
respectively (Table "4-7). The envrronmental realmes ‘which mhlblt farmers from
adoptmg the first of ‘these water consetvation methods are ‘the varxabnlrty of the
monsoon rains and the’ resultmg uncertaxnty of the later water supply, and the condmon
ot ‘the ‘soil which makes dry tilling almost lmpossnble. A small change could be made in’
oberatlonal policy either to supplement Maha rains with a smgle well-tlmed lrngatron
xssue or to gwe a guarantee to farmers that xf the Maha rains peter out wnthout
reservoir to complete land preparatlon. Iif such an 1rrlgatlon isstie would enable farmers
to complete land preparatlon, farmers can be expected to respond in a more posmve
manner. ' This would not only save more’ water in the long run, but reduce pest damage

RV
S i

arxsmg ‘from staggered cultivation.

A But a decxsxon such as above creates more work and a nsk sntuatron for the
seasoh at a cultlvatlon meetmg makes ‘the work of the operatlon staff ‘easier and less
rlsky. ‘lf a decxsxon 1s taken to provnde supplemental 1rrlgatlon, the operatronal staff has

- communication network both within' the different strata of the lrrlgatlon Department

<
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‘and between the Irrigation Department and fhe'farmers. If, as argued earlier, farmer
behaviour is a ratxonaladaptéiwogl1 tO‘ anreftlstxngsltuatxon, then __;tihjér\"ai;;grbbpriate course
of action is to change the situation in such a way as to evoke more positive responses
from farmers. If: system management does not wish to change, it is ungenerous to ex-

pect farmers to change since farmers' risk of change is greater than'for bureaucracy.

4.5 Orgamzatlonal Approaches for Water Management _ } ,

Since mdependence, Sri Lanka has had a variety of 1nst1tunons for water
management, In the early post-independence era, the institution of Vel Vidane, or
Irrigation Headman, established during the British colonial period was continued. The
Vel Vidane was a demi-official usually appointed by the provincial agent of the central,
government, and .was. given power and authority to execute decisjons for the -proper..

mamtenance and operation of the minor irrigation schemes in hxs area of authornty.
~In late f;,ftles, the institution of Vel Vidane gave way to an elected commlttee of
farmers known as the Culnvanon Commxttee. t The ‘scope, of thls commxttee was wider.
In addmon to _water allocatlon and dnstrzbunon, thlS commxttee was charged w1th the .
responsjbnhty for planmng agr1cultural devlelopment programs in its area of authonty. e
In the early seventles, Agrlcultural Productxvrty (‘ommlttees (APC) were
estabhshed as an umbrella orgamzatlon for the Cultivation Commlttees., Each APC
overloo,ked the work of apout a dozen Culnvatxon Commlttees. - ‘l'he fundamental
dnfference was that the members of the APC _were. nommated by the Mxmster of
Agriculture on the recommendation of the local Member of Parliament. By the tlme of
our survey, the APC's stood abolished and a new institution was about to be born.
Hence the survey wasconducted dg._xr_,in_g‘ an mstxtutx{onal hiatys.. It, was not the most
opportune moment to obtain the views of the farmérs on institutions preferred by them
for water management. However, since the survey could not wait until the new
institution was establlshed it was decided to include a section to get fartiiérs’ views on
institutional alternatives.. : L L P S T s T
Since then, a new mstn;utxon known as the Agrarian Servnce Commxttee (ASC) has-
been established. The ASC is comprised of six farmer-representatlves -and-8 field and
divisional level omcers of government agencies dlrectly gnyolved in do_r_nestxc

agrlculture.l Under this system, field-level water distribution is overseen by an elected

-~

. lThe“se representatives are ‘appointed-by the Minister from-among the lower-level
farmer. representa;we;, referred to next,, who operate within the ASC arga, which
corresponds to the previous APC area. ) :
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Table 4-8:

Alternatxve Orgamzatlons Preferred by Farmers for Water
‘ Management wnthm Gal Oya Left Bank System

FRE R T ‘:“f;:‘?'f}i'.f'g') Co ‘ - o ' Prefel‘ences (%) '
- Organization or role o . (N=475)

1. Farmer Council or Farmer and Offlcer
Committee - 38
2. Vel Vidane or Farmer Representatwe o . 23
3. Government Officer - 25
4. “'Existing Mechanism. R Lo 20
5. -Noresponse . , L 12

farmer-representattve (Yaya Palaka), assisted by an appomted vnllage-level officer’

titled Cultnvatxon Offlcer.' The followmg table gives a breakdown of organxzatxons
preferred by the farmers for water management thhxn the Gal Oya Left Bank
The reason for presentmg the first category of institutions was to obtain farmers

vxews on a committee approach to water management. The second category "of’
orgamzatton gave the farmers the option of bemg supervised by one of thexr own
representatnves ln water management activities. The fundamental dlfference l:'etween=

these two optlons xs that in the fxrst, decxsnon-maklng w:ll be mamly by consensus, while

the second optxon will glve decxslon-maklng power to a sxngle person. The third

alternatxve is to’ appolnt a government functlonary to take all decxsxons. ‘A breakdown
by umts showed the fouownng preferences. '

Table 49:

Alternatlve Organtzatlons for Water Management,
- By'Unit Preferences :

Organizations e R . Units in rank order .
1. Farmer Council or Farmer and Officer 10, 32, E, 30, 39
Committee . . . 2, 2# 23
2. Vel Vidane or Farmer Representatlve D, 7,3, 14
3. Government Officer - 17, 3, 8, 21"
- 4. Existing mechanisms. N Nit
5. No clear preference ' 35, 26

It is seen that seven colony units prefer' the Committee approach: to water
management. However, when compared with the responses given by farmers in the
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attitude section, there seems to be some contradiction. Only units 35, .39, and E were

strongly in favor of Q‘farmer coyncil for water. management. . o

This mixed feehng towards farmer councils may stem from the negatlve
plannmg and water, management. Prevxous studles have shown that éult_lvatlon
Committees had less’ success in- colomzatlon schemes than in other areas.2 Still, the
overall preferences expressed are very similar to responses of a sample of over 600
"farmers in Kurunegala and Galle districts in 1979.% - | |

It is seen that the Vel Vidane or Irrigation Headman system 1s preferred by colony
units inhdbited largely by Tamil speaking farmers. Even at present—, a'similar informal
" system is in existence in some of these units. The Tamil equivalent of Vel Vidane is
Vatta Vidane. Farmers in these units have informally nominated their own Vatta
r'Vidanes to allocate and distribute water. Vatta Vidanes are paid exther m cash or in
kmd .The Vatta Vidane takes decisions on behalf of all farmers he. represents, and theij

farmers are usually expected to comply with his_ decxslons and dxrectlves.
TRIEEELT s e L s SRR AL 4 1 M) IS

4.6 Conflict and Cooperation: Reasons, Pauerns and Implications . .- o SR RLES
It is distressing to note that!water; which was expected-to improve:the social and- ¢

~

economic conditions of 'the. 'co‘I'omst farmers in- Gal Oya, today has:become aisource of
division and tension. - On an average, 54 petcent of the sample farmers: reported con~;;'-s
flicts arising out' of competition for- water, and in sixteen out of eighteen units- sampled
the major reason for conflict was.identified as water. The:reported causes for.conflict ;
aregiven in Table 4-10 withthightscoring units-in-each categety listed separately. The s
only two units which‘sé:ore:more :on‘:otheér réasons than on ‘water.are. 10 and 17. ~The:-
reason identified in unit=10 is political disputes; while unit 17 identifies drunkenness:as.: -
its most common reason. Unit 10 scores: i/ery high ok -water disputes as well, . . i
»»icIn. orderi to assess -the tendency  for conflict;-or what may -be:-called the
coriflict-proneness of ‘a-unit, a conflict score:was computed by-'-'-'ad‘ding the total.:
percentage responses received for-each category.of cause of‘conflict for- the umt.

“y . - PO . e o . T ST T T S
% w . . . s o BT RE I D R A | R

2T. ‘Jogaratnam and R. Schickele, Survey:.of’Nine Colonization Schemes in Ceylon, ,
1968-69. Perademya' Faculty of Agnculture, Umvers&ty of Sri Lanka, 1971.

lAle BProfessor Norman Uphotf of Cornell University, while a visiting fellow at ARTI
in 1978 9, studied 16 villages in terms of their use (or not) of local organizations like
Cultlvanon Committees for agricultural and rural development, He found 39%
favouring Cultivation Comimittees; 22% favouring the. Vel Vidane system, and H%
favouring the Cultxvatlon Ofticer of new ASC system. . e
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| | Table 4-10: |
Causes of Conflict Reported by Farmers, Total and by High Units

Causes of conflict Average % ngh ranking units 3096+ e
‘1. Water o . 54 '. .’D, 32, 35, 1o, 8, 30
' ' ' o 23, 2, E 21, 39, 24,
o 26, J, M 7
2, Political disputes 14 - 10
3. Drunkenness 13 17
4. Land disputes : 1 30
5.  Selfishness and jealousy 10 10, 39
6. Animal tresspass 9 L e
7. Heterogenous origins 8 =

The potential for cooperatron among farmers in part:cular umts was estnmated
through the percentage of farmers ‘who partncxpated in cooperatxve group work durmg a
period of two years preceeding the survey. A further assessment of cooperatlon
| potential was obtained by comparing the different percentages of farmers. who
parformed this work-on a shramadana: (voluntary) basis and on a payment basis. A
breakdown of the above categories is given in Table 4-11. e ' |

In order to judge whether there is a consistency between the conﬂlct score ‘and
pattern of cooperation in. the respective units, a rank-order correlation was computed .
for conflict score and the shramadana or voluntary labor category. The ‘obiéct’i\fe' was
to see whether those units which reported higher conflicts had less voluntar’y' labor in
group activity.  Although the rank-order correlation of 0.15 does rule out any consistent
relationship: among all - units, some units do show a ‘consistency in different
combinations. The reason no correlation converged'w‘as mainly due to the "deviant"
units. The deviant units are given following the consistent units on page 23.

_ It is xnterestmg to note that the umts‘ responses have a locatxonal pattern, also
. corresponding to ethnic dxstmctxons. Most of the tailend units score low on conflict (7,
14, 39, E and J) or medium (35 and D). A majority of these are also low on shramadana .
work (7, 36, 39 and_E), presumably because with little water there is little need for
shramadana work, whereas others (14, 35 and J) are high on shramadana, presumably not
so much because of water avanlabnhty or problems but because of greater social
sohdanty, which could in another. direction account for fow conflict m other tail-end
units even though water is scarce. At the head end and mxddle, we fmd high conflict (2,
8, 10, 17, 30, 32) or medium (21, 23, 24, 26), with all of them in the ‘high or medlum 1
conflict range, except for unit 3, the deviant case. '
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" Analyzed iﬁ terms of unit groups, the average conflict score for head and middle
Qnits is twice as high, 168, compared with 79 for tail units. The average percent
reporting voIUht:ary (shramadana) labor is interestingly enou.gh the same for the head
and middle: afndf:_for the tail, 30% in both sets of units. However, the tail i;nits are
utterly’@"'bim'ddé'l,'f' with four cases (7, D, 39 and E) averaging only 3% and the other
three (35, 14 and J) averaging 67%, twice the average for the whole group. This
analysis suggest how Eglb locational and sociological factors can interact, sometimes in

different ways, though both remain important even when producing divergent outcomes.

.

Table 4-11:

Contlict Score, Participation in Group Activity in the Preceeding -
Two Years, and Group Work on the Basis of Payment or Shramadana (Self-Help)

% reporting

5 (N=475) | )
Conflict _ ,
score (in Participation Working for - Shramadana or
Unit rank order) - in group activity payment voluntary labour

fo 10 0 ' 5
32 17 4 _ 12
17 72 21 48

2 50 30 : 17
30 59 16 43

8 63 13 50
23 39 - 10 29
26 68 54 9
21 36 2 33
35 3 90 0 T 86
24 { 58 ‘ 5 53
D 0 4] 0
E 10 0 : 10
39 20 20 0

3 40 11 . 3]

7 45 45 0

J 57 0 57 .
14 68 5 58

LB Av.. 129 45 13 3
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Consistent Units

la.
21

23

26

Deviant Units

7

39

35

30

17
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| High con:f\l.i'(‘:‘f“

Combinations

Lowest conflict”
Highest shramadana

Low conflict .
High shraradaha

Medium conflici
Medium shramadana

Medium conflict
Medium shramadana

Medium conflict

Low shramadana

k23

Low shramadana

Combinations

Low conflict
No shramadana

Low conflict
No shramadana

Low conflict
Low shramadana

Medium conflict
No shramadana

Medium conflict
High shramadana

High conflict

High shramadana

High conflict
Medium shramadana

High conflict
High shramadana
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4.7 Leadership N

In an effort to assess the leadership patterns among Left Baik/Gal Oya farmers,
‘three types of leadership were studied: (1) opinion*leadership“ ‘patierns relating to
agricultural information; (2) leadership built on ability to 'decipher' government formis
and documents and ability to mediate with government agencies on behalf of farmers; ‘
and (3) leadership in a hypothetical farmer-constituted Water Council for the' partlcular '
colony. This analysis will be limited to the first and third type of leadership.

4.7.1 Opinion Leadershlp on Dissemination of Agrxcultural mformatlon 3

There -is a tendency among communication planners in partlcular ard polxcy

makers and administrators in general in Sri Lanka to place heavy emphasx; on opzmon‘
- leadership in disseminating development information to rural people. Perhaps thls ls_.
due to the influence of Western researchers who xdentlfy oplmon leaders as one mamj
channel of information in developmg countries. The data from Left Banh/Lal Oya on
opinion leadershlp for agricultural information seem to pomt ina contrary dlrectlon._
On an average, only 32 percent of the sample farmers ‘'said that they go to a partxcular
person to get advice on questions pertammg to agrlculture. On an average, each umt
has identified four oplmon leaders. Put in another way, 130 farmers in the Left Bank
sample units have nominated 73 oplmon ‘leaders for agnculture Of the normnated 73
‘opxmon leaders, only 4 received more than 15% nommatlons. This suggests that the
tendency for farmers to go to opinion leaders for advnee on agrlculture is very low.

One may argue that the Left Bank/Gal Oya, bemg ‘a colonization scheme, is not
representative of rural Sri Lanka. However, studnes conducted in twelve villages of Sri
Lanka, of which six happened to be purana (old) vxllages in Anuradhapura District, too -
confirmed this pattern.“ ‘Most Western commumcatlon ‘researchers generallze from

: fmdmgs based on countries stich as India. or on “South Amerlcan and Afrxcan countrles.'

"But Sri Lanka has certain distinct features different from those obtaxmng in most of the
above countries. - A high literacy rate, a long tradition of universal adult suffrage, less
hierarchical social structure, and free -education would have combined to undermine
perhaps once-strong opinion leadership patterns that would have been in existence in
the colonial and early post-independence era.

However, it should be noted that two units, 35 and E, are deviants in this regard.

In unit 35, there is strong and unambigUOus opinion leadership in that 81 percent of the

AY

QA M.T. Gunawardena, M.L. Wickramasinghe, and S. Abeyratne, Farmer
Perception of Improved Technology- A Study of Five Farming Systems, ARTI, 1980.
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farmers have nominated a single 'pe‘rson as opinion leader for agriculture. In unit E, 89
percent nominated four dpinion leaders, of whom one received 58 percent of the
nominations. Both these umts are inhabited by’ persons of Tamil origin who were
previously settled in the area before the Gal Oya scheme. The fact that the Tamil
social structure is more intact and hierarchical could be a causal factor in this regard.’
However it is imprudent to ascnbe definitive factors without further m—depth analysis.

4.7.2 Leadership Possibilities for Farmer-Constituted Water Councils

~This section assesses the leadership potential of possible future farmer-
constituted Water Councils for water management within the units if such a system '
were to be introduced. It is the opinion of some students of social anthropology that
nominations for leaderhsip for hypothetic_al organizations will not give an accurate
picture of the leadership’ potential of the cqmmuﬁityj.___:;Despite these limitations, the
study sought to obtain some ghidelines on how farmers.on the Left Bank would select
their leaders for such an organization. ’ : ‘

Most farmers ‘were more willing to nominate persons as leaders for the Water
Council than as opinion leaders. Sixty-five percent of the sample farmers nominated
some leader for the Water Council. On the averége, 8 leaders were nominated in each
uhit, with a range from | to a high of 16. Put another way, 302 farmers on the Left
Bank out of a sample of 475, nominated 132 leaders as chairmen for 18 Water Councils.
Of these 132 potenfial chairmen, only 18 received over 15 percent of the nominations.

- The above data show a weak, diffused pattern of leadership. Hdwever in the tail-
end .units inhabited by Tamils originally from the ‘coastal vnllages, there are
comparatively strong patterns of leadershlp, as seen in Table 4-12. Unit 35 is
partzcularly strong, with 95 percent nominating a single leader. This is consistent with
the trends for opinion leadershib in agriculture too. ’ |
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Table 4122 . e
. Leadershlp Nommatxon Patterns in Tall-End Umts

i o L boersnimion i U"fn'it:s ,
7z 3 D '® E B
L. 1,90 of farmers nommatmg , 54 95 72 60 100 63

- one leader’ ' . - :
| 2.. No. of leaders nominated ’ 8 1 oy 3 8 Q
3. No. of leaders receiving . . - 1. - 1 1 I |
over 'l 596 ‘n__omlnations

4. Highest nomination received .. :.. 23 . 95 44 50 26 . 37

by a single nominated leader (96)

[FRTY
R RE

The head and middle units, howeVer, dlsplay much more diffused patterns of

leadership as seen in Table 4-13.

‘ " Table 8-13:
Leadership Nomination Patterns in Head and Middle Units

L - Units ¢
2024 2017 8 26 3 10
1. % of farmers nominating 73 75 76 41 8 59 34 10
one leader
2. No. of leaders nominated 9 Y 13 6 12 10 11 2
3. No of leaders recexvmg R S 1 0 2 0., 0 -0
over 15% nommanons ' : B S -
4, nghest nommatlon ‘ iz 'IO' .33 14 27 14 6 5_. )

received by a single
nominated.leader (%) ..

These data demonstrate the potential or actual leadersth struggle to be found in
these units, wnth concomltant problems of factlonallsm and noncooperatlon. Umt Zl
and 8 seem to possess comparatlvely strong leadershlp patterns, comblned thh a
51zeable spread of small dlsparate groups. However, these factions in combmatlon
could form a formldable opposmon for emergmg leaders. )

In this respect, umts 3 ‘and lO stand apart from the rest. In unit lO ninety

percent of the farmers decllned to nommate any leader, thhout volunteermg any

<
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reason for such a stand. Unit 3 is an interesting case. Only 34 percent of the farmers
nominated any leader for a Water Council, the second lowest figure for the whole LB
system. These 34 percent of farmers, however, all together nominated 11 potential
leaders, of whom none received more than 6 percent of citations each. But the most
- frequent reason given by farmers in unit 3 for not nominating leaders was that leaders
should be selected by consensus, not by individual nominations. With 26 percent giving
this reason for not nominating anyone, this unit ranked the highest in ‘consensus reason'
category.

Usually consensus is used as a tool to reach decisions in communities which have
strong, effective consensual groups in action. In social situations of this nature, the
groups in question invariably would be highly informal, but cohesive as well.' The
response of farmers in Unit 3 to the question on conflict (see Table 4-11) reinforces this
conclusion in that reported conflicts in unit 3 are very low. Hence, unit 3 in this regard
warrants further in-depth study. It ‘should also be borne in mind that ample care must
be taken in attempting to develop water user groups in this unit. The pre-corfdi’tions
.seem just right for such activity. But one wrong step in trying to constitute the

-association which would run afoul of the decnsnon-makmg process of the informal .

groups, could generate negatwe consequences ‘that “would destabilize the existing
traditional arrangements or undermine any new ones. Another important issue is
whether informal groups would coptinue to be effective when incorporated into
formalized structu_r.e.'

4.8 Cultivation Meetings: A Forum for Cultivators?

' The broad objective of the kanna meetings held twice a year under the
chairmanship of the Government Agent or his Assistant before each cultivation season
is to agree upon a cultivation calendar for the season in consultation with the
cultivators of the area. It is supposed to be a forum' for cultivators to- partxcxpate ina
decision-making process which is critical for the planning of the culnvatnon cycle for
the season in question. But the Cultivation Meetings could hardly be called a forum for
cultivators in the.Left Bankof Gal Oya, as only: 39 percent of the sample farmers
indicated they had ever atténded a Cultivation Meeting.:: ‘Thirty~three percent of the
sample indicated that the Cultivation Meetings -serve:-no: useful purpose. When
requested to give reasons for the alleged uselessness of Cultivation:-Meetings, howevery
farmers appeared to hold some information back. There appeared:to:be a reluctance on
the part of some of the farmers even to:admit that the Cultivation Meetings were not
useful. Their reluctance to ‘speak specifically about the failure ofi the Cultivation
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Meetings in a survey situation was quite evident when one compared the views
expressed by farmers in informal meetings with us. The fact that the Meetmgs were
attended by high governmenf offxcnals would have 1nh1blted the farmers from expressmg
their genuine feehngs ‘officially’. _ _

It is true that some Cultivation Meetings do turn out to be volat-ile‘affairs with

farmers speaking up for their 'rights.! But such meetings were very few and far

between, and farmers seem to stand up to offlcers only when they were placed in a._ ’

back-to- -the- wall sxtuanon Farmers answermg our questxons gave the followmg
: .+ 3NS)

‘reasons for consxdermg the Cultlvatmn Meetings.'not useful."

TABLE 41§

Rcasons vaen by Farmers Why Cultivation Meetings
Are Not Regarded as ‘Useful,’ Total and by High Units

Reason ' - LB Average (%) Units scor;ng20%+ '

I. Cultivation Meecting is
orientated to needs of _
government officers 6 21 (40%)

2. Decisicns not suitable - _ :
for farmers o 2 -7 (21%)
3. Decision's taker 5t Cultivation - - S
Meetings are;not implemented . 16 = 17 (40%), 10 (100%), -
. . 30 (64%), 32.(43%)
Despxte tﬁe gereral reluctance on the part of the Left Bank farmers to crmcxze :
e Lulnvamon Meetmas, farmers m umts 21, 17, 10 and 30 .had no such inhibitions. A
sarge ma;oruy of farmers in these umts, 98 82, 90 and 71 percent respectively clearly ;
««tate i *’hat the Cu!txvanon Meetings were not useful. The data on Cultivation Meetings
gest that these do not really functxon as farmer forums, and accordingly, they are

targely ignored by farmers. .

4.9 Ficld-Level G Wﬂrhmem Officers. in Gel Oya and Their Contact with Farmers "
This section examines the degree of contact with the colonist farmers by the field
officers responoxble for water dlstrlbutxon and input supply on the Left Bank area of Gal
Oya. Farmers‘were asked whether they know the following officers: (i) Jalapalake
{(Irrigatoer), (i) Maintenance Overseer, (iii) Technical Assistant of the  Irrigation
Department, and (iv) Cuitivation}Ofﬁcer of the Department of Agrarian Services. In a

-
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second question, farmers were asked how often they had met with each of the above
officers for official purposes durmg the preceeding Maha and Yala seasons. A
_breakdown of the above two types of data is given below in Table 4-15.

- Table 4-15:
Contact with Field Staff, Percentage of Farmers lndxcatmg They Know the Respectnve
Offncers and Percentage Re; epotting Two or More Visits with Officers Durmg

Preceding Maha and Yala Season
(%) farmers reporting
' (N=475)
_ , Know Two or more Two or more
Officers o - officers visits in Maha . visits in Yala
1. Jala Palake (Irrigator) 6l ' 9 7
2 Maintenance Overseer 50 ° 7 4
3. T.Ao N ) . l"9 : ' 8 . ' . 6
4 Cultivation Officer ., 84 3 18

: Althouéh the Cultivation Officer of the Department of Agrarian Services and the
' Jalapalake of the Irrigation Department operate more or less at the same level, the
Cultlvatlon .Officer seems to farmers to be more approachable. Takmg into
cons:derauon the range of water problems identified by farmers earlier (Sections 4.1,
4, 2 and 4.3) it is strange to observe such low contact with officers of the Irrigation
Department. Despite the multifaceted problems pertaining to water, the field officers
of the Irrigation Department tend to be generally ignored or by-passed. The Cultivation
Offxcer, on the contrary, appears to be fairly sought out by farmers for solutions of
thenr problems _ . . '

~ However, umt 35 appeared to stand apart from all other units with regard to
degree of contact with government officers. It has a very high degree of contact thh-‘
government otfxcers, mcludlng those ofﬁcers of the Irrlgatlon Department.
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Degree of Contact with Government Offncers for Umt 35,
Compared with Mean for LB Gal Oya

% farmer reporting 2 or more visits'

EN

Unit 35 LB Average -
Do R L e . -N=2F s ot " ON=475
Offxcer ‘ M Y M Y

L JalaPaIake .o . 76 61 9 7
2. Mamtenance Overseer “66 48 7 4
30 TOAL g 62 52 - 3 6
4. ,.,‘Cultlva;t;lon Officer. ... . 76 62 ' 31 18

This appears,.'to be puzzling.as this unit has: very strong attitude in favour of
fermer participation in water management (lst rank order) and:'an equally strong
attitude against giving .government officers responsibility for:water management (3rd
rank order). ' This is, however, also.the only. unit. in-which no complaints are made
against - the Cultivation .Meetings. This particular ambivalent relationship may be

explained through the strong leadership pattern evident in this unit. Ninety-five

percent of farmers in unit 35 nominated” one “farmer | as their chonce for the Water

Council. The: same person Wwas also nomifiated by 81% as the oplmon leader '".

agriculture. Just as the farmers’look up ‘14 this partlcular mdnvndual, the government

officers also must be maintaihifgiclose conta&t with’ him. lt is a common phenomenon -

ior village-level ‘and field-levél gbvernment ‘otficers to mamtam close ties with the

‘elites': in~the villages. -Since 'this partxcular ‘elite’ member en;oys the confldence of

11111

fellow farmers; he appears to be actmg as'a medium’ of contact between officers and
‘armers. ' As the farmers recognize’ the positive role” played by this 'elite’' farmer in
promoting thelr ‘cause vis=a-vis thé’ offxcers, they would naturally preier a farmer to
continue to play the key rolé in watér management o "

Farmer leadefship'iis obiuously a crucial subyect for the xmprovement of water

management and ‘we have only been able to scratch’ the surface of a major problem area

with our initial analysis. Unfortunately, it is also an issue area - hardly handled
adequately in the exxstmg socxal scxence hterature. . We hope tl:tat our. contmumg'
,nvoivement in the Left Bank, through ARTI field: mvestxgators and institutional ~ -

bt}

orgamzers, p]us fleld v1szts by the Water Management Research Group and its Cornell“f

coli"borators, can begm makmg more sense- out of - thgs complicated. but xmportant
o STif s

subject.



Chapter Vl

IMPLICATIONS OF FARMERS' PERCEPTION OF WATER PROBLEM
. SEVERITY FOR PROBLEMS OF WATER MANAGEMENT:
METHODOLOGY'FOR A WATER PROBLEM INDEX ,
AND ATTITUDINAL ANALYSIS K

Norman T. Uphoff and Lakshman Wickramasinghe

The ihf‘o‘rn’matioﬁ given thus far gives an indication that farmers have a reasonably
sober and informed view of water management problems in their areas. The following
presentation goes into this in more depth and detail. It shows a considerable
correspondence between attitudes and outcomes in the Left Bank and also points up
areas (urﬁts) where making improvements in water management should be easier or
more difficult than the average. The ahalysis combines various assessments and
attitudes of farmers to produce”a profile showing units facing more severe water
problems and units facing less severe ones. The analysis presents instructive CBrre;ates
of this degree of water problem sevérity which should guide efforts at institutional-

organization as well as physical rehabilitation of the Left Bank system.

5.1 Iethodology for a Water Problem Index (WPI) -

In Chagter 2 of this report,” we introduced. an g_lgj_ggg_i_\ig_ measure of | water
availability,tbased on daily observations of water in selected tracts of paddy at the
head, middle and tail of distributary channels within the sampled units. This Water
Aya.ilabili_ty Index (W_Al) provides a good indicator of the water situation in those parts
of the respective units covered by our investigators' surveys. Within each sampled unit,
investigg:tgrs studied a field channel area at the head, at the middle and at the tail of
one D-cﬁé_nnel in that unit. The objective measure gave some standard against which
to’ asse_s;s_ actual water conditions in-the respective parts of the sampled unlt.l

Sépérately, in interviewing farmers for. the baseline survey, ARTI investigatqrs

asked the same sample of farmers about the .adequacy of their water supply--what

preblems they had. This information has been .used to construct a reported measure of

lBecause of the hydrological complexity of the distribution system in Gal Oya,
and the fact that colony unit boundaries were not drawn to conform to hydrological
boundaries, the classification of 'head', *middle’ and 'tail' is inexact for some units.
Thus, the data in this report represent a.sample of conditions along the sections of D-
channel studied in the respective units rather than strictly samples of the whole unit.
Because of the hydrological variation in correspondence between unit and: natural
physical boundaries, some ambiguity was unavoidable.

®
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water availability, which we call the Water Problem Index (WP to distinguish it from
the above-mentioned index based on actual observations.” The WPI is explained below.
As will be seen, its' correspondence both ‘to objective physical output measyres like
paddy yield per acre and to™ ub!eétxve attitudes such as evaluation of government
officials' performance’ -xs-re_r__na,rkably'g‘re;at. THis WPl helps to give many insights into
.the social as well as physical ‘dynamics of water management in the Left Bank and can
~ illuminate many other variables included i the baseline survey, as reported below.

~ Farmers in the I8 units sampled on the Left Bank were asked what kind of water
problems they had: too much water, unreliable water, shortage of water, or no water at
all. This was asked with reference to both Maha and Yala seasons, and as expe(ited, the

responses usually varied for the two seasons. The WPI was ‘constructed by con'siderih'g
the latter two responses (shortage of water, and no water), as they represented more
serious problems than too much water or unreliable water. To get a weighting of the
seriousness of water problems in a unit, the peréent of respondents in a‘unit reporting
Do _water was double-weighted, and then the percent of respondents reporting either -
problems in the Yala season was double-weighted. This produced an index number for
each unit which first assigned importance to the problems of having either insufficient

water .or none at all, then ‘it assigned extra weight to having none at all; and finally

extra welght to having problems in the Yala season, when lrnganon is more crucial.
“The calcu'atlon ‘of the Water Problem Index can be iilustrated by showing how the
figures for units 23 and E, those with the lowest and highest WPI, indicating the least-
and most severe. watér" problems, are weightéd and combined to produce the index
(figures from Tabie 521). We are thus looking only at insufficient or no water in the
Maha and Yala seasons. These are not the only probkms but they are indicative of the

srtuatxon ‘facing farmers in thé respective units.”

. Shortage of Vlater No Water

- Percent Responding = Maha”" Yala : Maha Yala
unit 23 10% 37% . 0% 0%
. umt E . 539 : 79 100
» WPI Wexghtmg Factor ST 2 x 2 X 2 x4

. WPI Calculation ) A o
. Uni_t 23 T IR 10 7‘# S G 0 = 84
wnitE o .5 78 . . 158 400 =
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_ The score as calculated is perhaps simplistic, but the resulting index is quite
illuminating concerning water _mahégement issues in the Left Bank. It appears to
represent ordinally, if not cardinally, the degree of water problems farmers face.? [The
index distinguishes four sets of units: three with rather modest problems of water
supply, seven with moderate problems, six with severe problems, and two with

extremely severe problems. These units are ranked and the farmer responses on Which_

the WPI score is based are shown in Table 5-1.

When average yields of the various units, as well as observed Water Avgilability
Index (WAI), are compared with this reported Water Problem Index (WPI), ‘very high
correlations re$ult', giving some support for the objective validity of an index based on-
sub;ectwe respondents’ reports. This Is seen from Table 5-2.

A rank-order correlation of the ‘reported WPl with the observed WAI is O 67, a
satxsfactory correlatxon. However the correlation of WPI with yield is even better,
0.74, than is the WAI correlation with yleld, .70. What is more, the groupings of units:
according to the WPI reveal significant patterns in other variables.

5.2 Specific Kinds of Water Problems | |

Whén the farmer responses reported in section 4.3 are analyzed according to the
WP:I'_,', .:b)? %diétihggishing three kinds of probiems that farmers identified: (a) physical--
unsuitable soil, peor drainage, and poor drainage channels, (b) behavioural-~-damaged

structures, and stealing, and (c) water management--poor channel maintenance, and
inequitable distribution, we see the following patterns from the data in Table 5-3.

-We would néturally expect the average number of farmers in a unit reporting
épeciﬁcprqblems to increase as the WPI goes up, and this is ‘seen in the far-right
column of Table 5-3. What is more interesting is the specific trends for different kinds
of brob!em. ~There are some drainage problems in the most favored units, relatively
‘well-watered, but nothing to compare with the great drainage problems of those at the
tail of the system, accounting for the sharp rise in total physical problems reported for.
categories Il and IV (sevéere and extremely severe water problems). These tail end units
are low lying and near to ‘the coast.

When it comes to behavioural problems -- both damage to structures and water
stealing -- these also mount sharply as water problems increase. Of special note is that

Zror one thmg, WPI correlates somewhat higher with yield than does the WAI, as
reported below. Subsequent analysis will do similar analysis at the individual farmer
level rather than for units as aggregatxons of farmers. Such analysis will be reported in
subsequent Yearbooks.
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some units in category Il report many fewer behavioural problems (10 and 26) than the
average for the group, while unit 32 reports many more such problems. In categories HI
and 1V, units 35 and 36 stand out for many fewer behavx,oural Problems than would be
expected for their \’«(clxtseftfg arce cﬁﬁ?aﬁérf.’,“safcn information.wdiild give encouragement

for getting more farmer {cooperation in units:like35 and D, and would send up warnmg

flags for a unit like 32,

When it comes to more specific water management problems, it is interesting that
the upward trend is not seen wrth regard to channel malntenance. Umts in the best-
units in the other three categories (Ii, 11l and 1V), which are all at about the same level.
Still, there are some exceptions that should be . noted Particularly units J and E stand
out among the other units of Il and IV--suggestmg that maintenance has been better
provided (by farmers and/or the lrrxgatnon Department) in the mxddle-class blocks than
in the colony umts.? Units 35 and D look very unpromising in this regard, whx!e unit 32
also looks very poor”consxdermg its relative water availability.

Problems of 'inequitable distﬂbutlon' also mount rapxdly as a rule as the WPl
mcreases--w:th J and E again exceptnons within their groups. That unit 7 compares so
well on this score is also worth noting; it is a unit where there is relatively more social
cohesion relating to ethnic solidarity. But there may be other reasons for this

- phenomenon. Most farmers in Unit 7 have dlrect outlets to their fields from the main

distributary.- ln fact, near!y 90% of our sample farmers in this unit fall into this,
category. Also, there is a very strong Vatta Vidane (water headman) system operanng

in this unit for allocation and dxstrxbutlon of water.

Conflicts over water are much less in unit 7 (see Table5-4). On the one hand, one
can argue that greater social cohesion among farmers in unit 7 accounts for the rela-
tively fewer behavnoural and water management problems within the umt : On the other
hand, one may argue that the greater social cohesion is due not so much to intrinsic
characteristics of the people but rather is an outcome of their situation with regard to
physical distribution ‘of water. If any water flows in the distributary, equitable
distribution poses no great obstacles since there .are dnrect outlets to fields. Overall,
unit 7 receives much less water: than other umts in the system and this can encourage
cooperation to utlhze in the best possible way whatever water becomes available.

3Sa‘mple farmers in both blocks J and E were drawn from the colony allot-ments.
Unfortunately land-tenure relatlonshlps were not taken into account in this ini-tial
analysis; hence the assumption that most colony units must be leased in by some middie
class farmers can not be fully tested out. This could be a reason for the phenomenen.
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Categories of Units by Severity of Reported Water Problems,
Based on Computed Water Problem Index (WPI)
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‘Table 5-2: -

Categories of Units by Water Problem Index (WPI), Water "
Availability Index (WAI) for Maha 1979/80, and Yields for
Maha 1979/80 (in bushels per acre)

Unit wPI _ WAL Yield -
Category 1
23 34 191 32.5
17 96 177 45.9
3 105 193 48.5
Average: 95 187 42.3

Category 1I

21 ) 151 184 36.3
24 162 182 26.0
32 167 182 37.6
2 179 187 43.3
30 184 173 35.8
26 223 196 35.9
10 225 186 36.7
Average: 179 184 3G.5

Category III
294 168 ’ Bl

)
316 114 25.1

14 60 168 - o 23.5
39 385 NA 28.1
~ 7 T a4s 167 29.5
15 448 NA 31.6
Average: 375 154 S 28.1

. Category IV
525

-
=~

& B
[
[P Y. ]
[V T 2

|
|

lmU

LYY

Average: "’ 633 148 21.4
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Table 5-3:

Identified Water Problems in Units Ranked by Severit

ity of WPI
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Table 5-4:
for Over-Util

f Water.
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The reasons given for over-utilization. of water, discussed in section 4.4 above,
can be further interpreted according to the WPI (Table 5-4). We see that over-use of

water as a form of insurance is least reported m -the units with least water problems,

and also in unit 2 {(at head end) and m the umts E and J, which are more: dedle-class '

et

umts. Attribution of over-use to damaged structures follows a smular pattern, the
exception being units D and E in category IV, So does the explanation of 'better
harvest' as a reason for over-use. ' ' ' '

It is not surprising that the. percent of farmers saying over-use is due to head—

enders wanting to hurt the tail-enders goes up sharply according to the WPL.  On the _

other hand, we note that those with better water supply (category ) themselves head-

enders, are more inclined to attrnbute this to lack of concern (or perhaps carelessness)

than to deliberate intentions. The same fall-off in response is seen-concerning whether

or not over-use is due to farmer's not knowing the value of water, ‘Farmers with less

water do not see the over-use as a matter of ignorance. What they do see as a cause is

poor canal management in the maln system, the percent reportmg this way rising from
3% to 10% to 21% to 36% as we move from category I to category lV '

It is mterestxng to look at the percent of farmers in the dxfferent units reportmg
conflict over water, shown in the last column of Table 5-4. Units 23, 10 and 32 report
conflicts more often. than would be expected based on’ reported water problems,

whereas units, 3, E, 7, 14 and 39 report conflicts much less often than might be
expected given their water scarcity. Such information should be useful in directing the
institutional-organization effort to places where there may not be informal institutions
to handle local conflict, or where such institutions may now be operating._

5.3 Farmer Attitudes as Related to Water Problems

Farmer perceptions of some aspects of the Gal Oya irrigation system presented in

section 4.5 above, can be further analyzed using the water problem index (WPI). In this

analysis, we summarize as follows some of the information obtained from attitudinal .

statements reported in section 4.5,

‘ATTITUDE TO CONSERVATION OF WATER: Since the responses
received for the two separate statements on attitudes toward water
conservation correlated very strongly, for this analysis we computed an
average score for both statements.

ATTITUDE TO GOVERNMENT STAFF: In this instance too we combined
the scores of both statements and computed an average score for both, It
should be emphasized that in this case a positive score represents a
negative attitude towards government staff.
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ATTITUDE TO STEALING WATER: To arrive at a common score, we sub-
tracted the score on the statement, whether it was acceptable to steal
water if not caught, from the score on the statement whether those who

_stole waterishould be punished.  Since:the first: statement! favors water
stealing, byi:this>subtraction, we would get a net score reflecting the
attitudes of respondents towards: stealing of water. E.g., if a farmer -
_endorsed punishmeént but accepted stealing, provided the culprit was not
caught, the two responses would cancel each other out, thus giving a nil
score representing neutrality or ambivalence.

All other attitude scores are the same as those scores repor%ea
There is no correlition between: favourable attitudes toward watei' conservation

and the score on the Water Problem Index, though some of the units with the most

severe problems such as E, 39 and J score the highest on this scale as seen in Table 5-5.

The strongest correlation of attltudes with the WPI is with regard to government

. staff, an inverse relation of -0, 76. The worse the reported water problems, the higher

the score indicating negative attltudes, regarding government as at fault for water
scarcity and considering government officers ignorant of farmers' problems.- This
suggests that alleviation of water problems could markedly improve farmer attitudes
toward the Irrigation Department.

At the same time, and consistent with the previous attitude, farmers with worse
water problems are more favourably disposed to have farmers themselves handle water
through elected Water Councils. ‘This association too is quite significant, and the two
attitudes, being critical of government staff and favouring Farmers Councils, are
correlated 0.65, indicating consistent thinking. It seems that Farmers Councils should
get more suppori from farmers where water problems are more severe though as
discussed in the last section of this chapter, other responses indicate that when water
problems are most severe farmers favour water "executives" rather than "councils"
chosen from among themselves.

Other attitudes are not so clearly patterned. On farmer responsibility for field
channel maintenance, and government responsibility to provide water, both attitudes
correlate negatively but low--those with fewer water-problems on the average feel less
strongly about these responsibilities, except for unit 17. The two attitudes themselves
correlate 0.66, however. Not surprisingly, those with more water problems were more
inclined to feel that head-enders wasted water.

There is little correlation between water problems and an attitude that breaking
irrigationA control structures is anti-social, or with punishing water stealing. The scores

on these two variables are, indeed, not themselves correlated.
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CL - B Table 5-5:°
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Dnstnbunon of Umts by WP} and Attltudes Toward Water Conservation Measures,
Government Staff, Farmer Water Councils, Farmer Responsibility,
: Govemment Responsibility, Head-End Wasting Water,
Damage to Structures and; Water Stealmg, in: Umts Ranked by Seventy of WPl

At b -
[-3 -t Lol [ .
- - - - T e
T vy b e vt ked fa
ind Q \ -] = Xz Y -l
F o) ot -t el . U a0
5 =4 S e @ = 2 . T =90 <
> [ Q X o =4 o = -] R o~
e X v 8 W 9 2 § [~} [~ e w ! el
2 n o U - o O [~3n~" Y - D K- I ]
&0 FR 4 Lol B PR - I LA n ke [ &0 W W [
v b [ =] P o g 9 g o ETRE- RN ~ % I -t e
Pt - P & > W v &) - &L > o o> E WV < [-R )
© = Q Q ¢ ] o Y < =
3 = = ] D 5 S = a S&
1 23 140 1 -36 - 153 - 140 95 155 122
17| 161 49 -70 180 173 68 186 - - 88
3 142 81 -72 150 176 40 163 69
148 47 -59 . 161 ‘160 68 - 168 90
1121 129.. - 10, -46 - 128 .. . 134 . 30 140, - - 110
|13 63 37 149 127 53 174 92
32 1 60 79 ~3 104 112 101 “Jo1 B 6
2 HDo164 C 6l 50 Y. 64 186 73 o182 © 129
C30 L1 144 26 ., =81 . 140 . 155 .. . 97 148 .9
1 ’ = .
26 126 76 70 142 153 17 95 178
10 i1 g0 307 30,110 0 130 55 135 -8
123750 450 =43 134 142 61 139 88
111 .8 130 . . %4 . =62, 44 161 .. 119 . 13% . . 104
g 176 120 3% 142 186 33 184 134
14 s o113 CTaI 1sy 0 163 111 ) 158 127
i3 11180 o155 145 (175 - 0.185 155 . - 185 . 53.
7 : 18 107 5 . 150 ‘188 91 . 156 .. 142
35 o1 133 121 157 67 126 144 123 17
147 115 73 139 168 109 157U Tpn3]
T B
v . T - : = Lb Terniy M bt o -
io192 169 151 167 153 195
P19 149 151 167 153 195
‘Conelatioft’: - SR " B L Y "i:-‘_«z :
with WLl ~"13 .76 .59 .16 17 05 iz




~97-

Attitudes, as we explained in Chapter 4, are not in themselves causal. The
picture that. emerges from‘;van analysis of attitudinal responses-is:notjvery sharp except

with regard to’'two very' important items for wate‘rﬁi' j‘ﬁé émen‘f——attltudes toward

government staff and toward farmer councrls bemg preferred to manage water
equitably.  The negative attitude toward staff complements a positive attitude toward
farmer participation. ..Whether improving water distribution would make farmers less
disposed% toward Farmer Councils is not clear, but. it does appear that farmers would

have a more positive opinion of irrigation staff.

3.4 Water Problem Index and Farmer Preferred Orgamzatlons for Water Management

When we mmally flgured correlations between the observed water problems of
farmers and ‘their preference among ‘water management roles, there was no significant
relation between WPI and having a farmer council (or a farmer/officer committee) (r=-
.28). Preferring some form of Vel Vidane (irrigation headman) system correlated .75,
while there was a significant negative correlation (-.75) between the WPI and farmers'
attitude toward relymg on government officers for water management, (It will be
recalled that those with lower WPI had more favorable attitudes toward officials.)
Farmers with fewer water problems tended to suggest that a government ofﬁcer
exercxse respons;blllty for water management (see Table 5-6).

One of the reasons the relatlonshlps are so simple is that we are dealmg with
three, not two modes of water. management.j'l’vloreover, they have hxstorlcal _roots. '
Tradltlonall)', water management was a local responsxbllxty, though it is not clear to
what exent thls was exercnsed by a v1llage councxl (Gam Sabha) or an lrrxgatxon headman
(Vel Vldane) When Brmsh colonial authornty was estabhshed all such local institutions .
werre. abolnshed but the declmmg condition of lrngatlon systems and falling paddy
productlon led it to- experiment with relnstltutxng‘vxllage councils after 1856. These
were successful .enough that by 1871 it instituted an ordinance providing that villages
should decrde whether to_have a council, a headman, or both, to manage its irrigation
affairs. . . _.
The 'Vel Vidane role became the dominant one in this century, as the ‘\“’illage
C ounc;ls never took deep root. under colomal administration. This role was replaced by
Cultrvatlon Commlttee in the Paddy Lands Act of 1958. Thls farmer-elected council.

li"l-\.dlchael Roberts, 1967, "The Pad‘dy' Lands Irrigation Ordinances and the Revival
of Traditional Irrigation Customs, 1856-1871." Ceylon Journal of Historical and' Social
Abtudxesz 10, l967, pp. 114-30.
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Table 5-6: -

» Preferences (in percent) for Farmer Council/Farmer/Officer Committees,
; Vel Vldane, or Government Officer to Manage Water, in Units

Ranked by Severlty of WPI 2
1 11 1§31 W Iv
Preference 2317 3 12102432 23026 10 8 J 1439 735 1D £ icorrelation
with WPI__ |

Farmer
Council, a
Farmer/ 44 28 28 | 33 53 58 54 57 36 60 3725425518 0 | 058( -.28
Officer :

{ Committee . S N S T . ]
Vel Vidane 13 7 11 | 1837 & 13 4 18 10 |23 48 47 25 50 "5 100 32 _75
Caverument '2962 57 |38 1138 3337 3625 140 1410 527 0 { 0 S| =.75
Officer

became polltlcally-appomted in 1973 and was abolished in 1977, bemg replaced the next
year by a government-appointed Cultivation Offlcer.5 This is the origin for a current
government official having some direct responsibility for overseexng water
management, though some government officials have had a role in supermtendmg

1rrlgatlon since tlme xmmemorlal

" The three roles can ‘be placed along two dimensions, which makes,. thexr analysxs

more comphcated. _Qn the executive decision-maker Vs, elected council ﬁgntmuum, we
fihd“‘thé'-cul‘ﬁ\}éﬁon Officer and Vel Vidane at one end, and the Farmer Committee at
the” other, On ‘the other hand, with regard to government-appomted ¥se farmer

selecnon, the Cultlvatlon Officer and Farmer Committee are at enther erLd of the

contmuum, thh the Vel Vldane at the latter end on this criterion. Even if confxrmed by

government oﬁlcxals, as in earlier tlmes, he is more readlly accountable to farmers

because hé' lives in the community. A compromise along the latter dimension is a )oxnt

committee of elected farmers and appointed off icials.
Farmers preferences stood out sharply, even starkly, when we compared the

average WPI scores for ‘those umts whxch preferred handmg responsxblltty for water

5A comparative recent historical background on the three types of irrigation
management is offered by M.M. Karunanayake in "Farmer Organizations and Irrigation
Leadershlp in Sri Lanka: Retrospect and Prospect,” MARGA Quarterly, 6:1, 1969, pp.

/
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manageiment over to government officials, those \vhich favoured having a Farmer
Council (or a joint farmer-olficial committee) and . .those who would .choose a Vel
Vidane. The average Water Problem, Index for those-units favouring-a Government
Offxcer lS 129 whxle that in units favouring Farmers Council - is 260. =iThe units®
preferrmg a Vel Vldane are some of the worst off, averaging460.: ;. b ; '

Thxs seems to support the finding of Robert Chambers' in a- separate study
conducted in Hambantota District in Sri. Lanka.6 He found that those with severe water
problems favoured a Vel Vidane system over the elected Cultivation  Committee :
because such an executive offlcxal was able to. take quicker and less hkesly reversible.
actlon. They would rather have predictable, water supply, even if a lesser amount, than -
to have more water. in a less assured manner, ;Having just one person. make water
allocatlons does make them more, certam, even if more arbitrary.

" There is no direct relationship between WPI and preference for :an: executive
versus a council form of authority for water management, since Government Officers
and Vel Vidanes are both individual decision-makers, The difference is in their
accountabxhty to farmers, or simply their accessibility to farmers. Where problems are
least, farmers appear to be more satisfied with Government Officers handling the tasks
‘of water management, perhaps sparing them the effort of this job. "Participation" in
water management activities, after all, does have some personal, if not necessarily -
tinancial "opportunity costs" to farmers. In the middle range of problem severity, )
farmers opt more often for a more participatory approach, whereas at the extreme of
scarcity, they are more inclined to entrust decision-making to a single person. '
Chambers' analysis indicated that promptness and certainty of action weighed heavily in’
farmers' minds. Indeed, they were willing to put up with some degree of arbitrariness
and inequity in water distribution in order to have assurance that at least some amount
would be provided at a certain time. ‘

There is another way of looking at this which is worth introducing here, expe‘cting
to delve into the issue more thoroughly in subsequent analysis. It would appear that
there is some "optimum" range within which participation by farmers in self—
management activities is fruitful. At one extreme, where water is abundant (as in-
category D, there is little payoff to "better" water management since farmers have
enough practically without management. ‘Then entrusting responsibility to officers, and
saving themselves the bother, makes sense. At the other extreme, where water is very

6Rob'ert Chambers, Water Management and Paddy Production in the Dry Zone of
Sri Lanka, Colombo: - Agrarian Research and Training Institute, 1975.
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scarce, very strict ratlomng is called for, with less scope for deviations or appeals.
There is little mformatlon needed m ‘water management, such as farmers could provide,
because allocations are on a flxed ‘water per acre basis, which. can be more efﬁcnently
implemented by a smgle person than a group. In the middle range, referred to above,
information has a hxgher payoff in terms of production. If there is enough water to try
to "optxmxze" production, moving it around to places where it has the most effect, not
depnvmg anyone of his necessary minimum however, farmer partlcxpanon becomes
qmte "cost-effectxve," for the mdnv:duals as well as society. This "theory"” cannot be
established from one set of data such as gathered in this first round of. analysxs of
baseline survey results on the Left Bank of Gal Oya, but there is a lognc which engineers
and - social scxentxsts, particularly pol:t_xcal sqlentnsts,_ might find. worthwhile to

mvestngate further. _




Chapter V1

HYDROLOGIC CONDITIONS IN GAL OYA L.B. COMMAND AREA:
‘ PRELIMINARY FINDINGS AND IMPLICATIONS

1.

*“Hamménd Murray-Rust
SR

A prelxmmary mvestlgatlon ‘of water measurements collected by ARTI in both
Maha 1979-80 and Yala l980 reveals that much valuable lnformatlon has already been
obtamed and that this aspect of the record—-keepmg program will be of very great value
in assessmg the 1mpact of the rehabilitation process. However, it should be recogmzed
that the volume of data already collected xs very substantlal and a more rlgorous
analysis will have to made in the future. '

The tentative conclusions presented below have been grouped into two maln
categorxes those relating to the control and dnstnbutlon of water within Gal Oya Left
Bank “and those relatmg to the sxgmflcance of water measurements for other aspects of

the record~keepmg program ‘and subsequent data analysns.

A T: L’:;‘

6.1 Control and Dlstrlbutton of Water in' Gal Oya Left Bank

~ 6.1l sttmctnon Between Maha and Yala Seasons

Although much of the publxshed literature draws a clear dxsttnctlon between Maha
and Yala seasons, partxcularly with respect to water management, the ewdence derived
during the 1979-80 - is less definite. From mld-October untll late December, the LB
system appears to have been entirely rain-fed although some 1rrxgatlon releases may
have been made:.(this was the' case at the start of Maha 1980-81" season too) "From late
December, l979 onwards, no rainfall of sxgmﬁcance was received, so that from 7
January 1980, the entire LB system operated exactly as if it were a Yala season. Due
to staggering of cultwatlon, with mcreasmgly later startmg dates toward the head end
of branch’ and mam canals, the Maha season l979—80 saw three very dxstmct water

»»»»»» Sy

management zones.

(l) Tall—end umts (e. g., .units 7, lll 39 D Block J Block) were essennally
A.-'ramied Early preparatlon and plantxng meant that the rice crop was grown
... using only rainfall.. In some cases, irrigation water received during January,
. 980 ‘was unwelcome as it interfered with harvestmg

(2'):?\.:M1ddle area umts (e.g., umts 3 lO 8) recelved some 1rrlgatlon water during
. the latter stages of crop growth and thus could. be classnfxed as tntermedxate
. in terms of dependency on.irrigation issues. - L PR

A
ie

(3) Head-end units (e.g., units 21, 23, 24) did much of their land oreoaration and
‘ ,Some  transplanting., using rainfall, but relied on_ .the .irrigation issues

Coattt
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for the bulk of crop growth. These areas can_be thought of as havmg two
Yala seasons once land preparatlon for the “Aaha season has been completed.
So far, the analysns does not permit a clear dxstinctnon betWeen these three zones
as there are few sharp divisions in planting dates. Thete. is also substantial within-gnit
varlatxon. Neverthe!ess, it is apparent that durlng Maha 1979-80 at.least 50% of the
-area relied to a large extent on irrigation water rather than making optimal use of
rainfall. Changes in the Maha cultivation practices, particularly within the top end
Tgni_ts could save significant amounts of water, provided that any dry periods during the
rainy season were compensated for by supplementary irrigation.

6.1.2 Main Channel Operation |
The evidence from the past year indicates that the LB System can be divided.into

three s_ubsystems that have similar operating schedules, but separate. issue timetables.

(1) Uhana-Mandur-Gonagolla subsystem covers the bulk of the LB system.
The key control structures are at Himidurawa Reservoir, Uhana
Regulator, Mandur/Weeragoda Regulators and .Gonagolla Regulator.
(Small control structures exist within Mandur Branch channel, but these
appear to be only partially functnonal) The typical operating policy in
this subsystem involves a 10-day" cycle, initially “controlled at

v mejdurawa Reservoir. For 5 days, water is issued to Uhana-Mandur,
including some flows to Weerogoda Tank, followed by 4 days_issue to
Gonagolla sttnbutary. For the lOth day, mexdurawa Regulator is
closed and no water is issued. A - :

. (2)-- Weeragoda subsystem (unit 26, J Block and issues to Chadayantalawa
. Tank) is. controlled at Weeragoda Sluice. :Although it receives most of ..
its water from the Uhana-Mandur subsystem, the issue timetable is
‘different and'a simple 5-day-on and 5-day~off rotation is adopted once
rainfall has ceased. The irrigable area.is. approxxmately 3000 ha. o

-+ (3) Navakiri subsystem, with a potential command area of 10,000ha.,
operates independently of the rest of the LB system. Navakiri Tank
receives considerable water from its own catchment area as well as
some ‘water issues along the LB Main channel from Gonagolla
Regulator. Again, a 5-day-on and 5-day-off rotation is nominally

o adopted for this area. The limited capacity'of Navakiri. Tank and of the

mwe - LB Main from Gonagolla“on downstream have severely constramed the

1wt area that can be’ supplied with reliable irrigation water. Durmg Yala
1980, only units 34 and 36, plus small areas of units 35 and 39 received
enough water for rice cultivation. Because of the administrative split
of this subsystem between Ampara and Batticaloa Ranges (only units 34
‘and 36 are under the authority 6f DD/Ampara), water allocatlon and
delivery decisions are particularly’ complex.

- In:all of these subsystems it'is apparent that consnderable vananon exnsts in the
length of each’ xrrxgatxon 155ue, the volume dehvered and the mterval between issues.

e ——r
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These variations were much more marked during the latter part of the Maha 1979-80
seqéc-)h and that part of the Yala 1980 season immediately following the period of
continuous issue for land preparation. The last six weeks of issues in the Yala season,
however, were much more reliable and there was widespread agreement among farmers
and Irrigation Department officials that Yala 1980 was significantly better in terms of
water . jsshes than in preceeding years. (Analysis of Irrigatioﬁ Department records for'
prevxous years should confirm this). . |

The major points of concern regardlng rehabxhty of water supply to farmers focus
on two factors, Fl_rst, unreliability appears to be more a function of the interval
between issues ra'thgr than the duration of each issue. If an issue is delayed, it is
probable that competition for water among farmers is increased as crop stress is a real
danger. It will be of considerable value to overall management if the interval between
issues is kept constant, rather than keeping constant the duration of the issue. Second,
there is no existing mechanism to iﬁf&m_ farmers either of the planned issue schedule,
or of any changes to the schedule, The Irrigation Department readily allows one or two
day variations in their Jinternal tifne.table for issues and while this may be acceptable
agronomically, it inevitably increases the uncertainty element for cultivators.
6 1.3 Operatxon of Gates onD Chanmz'lsl

Analysis of the water data indicates only minimal control over most D channel

offtakes, In only 3 units of the 14 so far analyzed is there any evidence that the

offtake has been fully closed for at least a day when water is flowing in the Main or
Branch channel, and at only.-a few locations have the gates been operated so as to alter
significantly the flow of water entering the D channel. Three causes for this lack of
control can be identified: broken gates (an increasingly severe problem downstream
along_Brgﬁr_}‘ch’_gh‘annelsy); lack of efféc'.c.iye opération of gates 4by patrol laborers; and
operationw 6f gétes by farmers themselves using' homemade wrenches. These
c1rcumstances are well-known and not confined to Gal Oya. .

The 1mphcatlon is very severe, however, for the prospects of improving short—
term control of water, partxcularly the ability to deliver guaranteed volumes of water
to specific 1ocat;qns. lAtﬁpﬁre_sent, effective control of water reaching the top end of a

D channel is concentrated if anywhere at the upstream regulator on the Main or Branch

lThroughout this sectlon, a 3-fold definition of channels has been adopted:
. --Main and branch channels (LB Main, Uhana Branch, Mandur Distributary,etc.);
--I¥ channel: any channel branching directly from a main or branch channel; -

--Field channel: any channel branching off a D channel.
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channel. There is plenty of evidence to suggest that for the vast majority of both Maha
l979 80 and Yala" 1980, the control of water was concentrated at Uhana Regulator,
Weeragoc‘l’a Slbice ‘and Navakxn Sluice. Mmor control was applled at Mandur, Weeragoda
and’ Gonégolla Regulators. ‘Issues of water into the LB system ‘were concentrated at
Senanayake Samtidfa and Hlmldurawa Slulces. _
"Undedt such mrcumstances, it is not surprlsmg to find a gradual increase in
unrelxablllty doWnstream from Uhana Regulator and Weeragoda and Navakiri Sluices.
With some D channels lying as much as 27 km. downstream from an effective regulato_r,'
it is impossible to expect that flow into the D channel system can be appropriately
controlied.” A major factor in between-unit variation of water management inputs and
general agrrcultural behawor is distance from Uhana Regulator and, to a lesser extent,

from Weeragoda ‘and Navakm Sluices.

oL EE RS T VR . '.f.-‘i-)\.. C
614 Flow Along D Lhannels and in the Field Channel System i
_ " In almost every D and F xeld channe! system, there is an absence. of functlonal'
control structures. Wl'th the exceptxon of a very few. gates at the head of some field’
channel {most of these are strap gates ‘with high leakage rates) all control has to be
effected by using temporary dams or checks. These operatlons are almost invariably
controlled by farmers. It appears valld to assume.. that- currently the Irngatlon
Department is dellvermg water to the top end of a D channel' below that pomt, farmer
control of water is the norm, de facto if not de lure. ‘

Because of the desxgn of the scheme, each D and Field channel system is unique,

Some D channels supply water to only one or two Field channels, others supply 20 Fleld‘
Channels and addmonal Sub- Fleld Channels. The ARTI sample of D channels permlts a

_ number of generallza‘tlons to be made:

6.l #.l Supply of water to field channels appears to be largely a funcnon of the
' number of channel bxfurcatlons between the field channel and the top of the'

D channel system. There is an mcreasmgly poor relatlonshlp between water.-
stage (helght) in the top end of the D channel and stage (helght) in both the :

" lower end of the D channel and in the head of selected fleld channels as the
number of mtervenmg blfurcatxons increases. Dlstance from the head of the '

D channel and the number of intermediate farm; plpes, ‘while havmg some
relatlonshlp with stage readmgs, are apparentlv less 51gnlflcant. It still
remains to be seen if a general relatlonshlp is appllcable throughout the LB

_ ?area. d If it lS, then the amount of water entermg each D channel and field

channel. system may be approximated from existing information and give a
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general indication of the relatlve water supply to individual field channels.
"' This would be important in predlctmg the potennal for success in farmer’"'

"orgamzmg activities. ‘ o - o

Tl l& 2 Wlth few exceptions, most field channels receive water whenever there
is more than a threshold level of water in'the D channel. This indicates that.
there is little internal rotation between field channels on'the same D channel
system, Conseq'uently,' since some diversion of ‘water ocEUrs at bifurcations,
the availability of water in field channels is almost entirely & function of
main and branch channel operatxon. If Uhana Regulator is open, for example,

then virtually every field channel commanded by Uhana’ Regulator receives
water, the amount determined by hydrologlcal location rather than by overt
management of water. AP

6 1.4.3 Once water enters a field channel, the dlstrlbutjon of water appears to

be largely a functlon of either distance or the number of pipe outlets below

the ‘field channel turnout. (These two varxables are effectively the same at

field channel level, but begin to vary a little in the context of an ‘éntire D

channel system, as some D channels have many’ plpe outlets, others virtually

none). If stage is known at the head of a field channel, it can be fairly
confidently predicted at various downstream locatlons', particularly at higher .
flow levels. At low flow levels, the opportunity for upper end farmers to

take a sxgmfxcant proportlon of the flow increases.’

6.1.4.# Within-season variations in water deliveries do exist within most ‘units.
It is not yet clear, pending more detailed analysis, to what extent this is
signiﬁ"céht, but there are indications that as season progresses, upper end
farmers do deliberately use less water and that reliability increases
downstream. Further analysis of existing data should indicate if this is
widespread, or only restricted to, D channel systems that have barely
adequate water supplies. Conversion of stage readings to volumetric data
will help to answer this question as well as define adequacy in different parts'

r-“:..

of the scheme.

AR
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6.1.5 Advance and recession times

i .- Whenever: an irrigation issue:is made into a dry channel system,_ther_e»; is a certain
delay-in obtaining water: at any particular point, because .of water absorption as the
head of water moves down the dry channel bed. In the LB system, it appears th;at
almost every channel in the command area will receive water within 24 hours of
opening-Himidurawa Sluice.. . The:only. exception to this appears to be:during the initial
issue: of; -water ‘in ai-season: when -channels are éxcessively dry. Under these
cﬁircumst-an_ceﬁ;;».,advance times up:to. 48 -hours in distant channels may be experienced.
Because stage -readings have been taken at 24-hour intervals, it is not: possible at
preéent~ to: derive: ‘more -accurate  assessment. of advance times, . but further
measurements toward.this end will.be taken.  Subjective assessments indicate relatively
uniform -advance ;_times;;_allowinga?tfair-ly»predictable time delay.in water delivery to any
given point .in the scheme. . This iwill be advantageous to farmers, for if gates are
operated at set times, each turnout group should know when water will arrive.

After a regulator is closed, water levels recede fairly rapidly in the LB system.
Because of. this, it should be possible to control within reasonable limijts the:volume of
water.-delivered to:each D channel system. - Further data -collection.:in.this area is
envisaged for 1981, -witﬁ_ a view to, deriving more optimal irrigation schedule.. There is
some Aﬁe.\ridehce to suggest that the: 5-day-on.and 5-day-off. rétation:has_- been: followed
- for .many :seasons without significant alteration or testing.:Better understanding of both
farm-level requiremerits and hydraulic conditions should be valuable in developing more
appropriate issue schedules. - ... nroen e S S TR R i E SN S T
6.2 Slgmﬁcance of Water Measurement Data for Farmer Organizations -

The tentative conclusions discussed above have a number of 1mp11catlons for the
farmer organization program as well -as for further data.collection activities by: ARTL
While;:more: rigorous- analysis. of : water-based -data, . including work -on .water - status in

' sa‘mple_d:-lizaddes-,remains to be done, three main aspects can be discussedi: .

6 2.1 Operatmn of Main and Branch Channels : SRR

There is no-doubt: that little:effective control of water occurs. in. mam :and branch
channels below the -majoriregulators.” At-present; the lrrigation: ,;Depar;tmgn._t Jhas little
ability: to keep. water:levels in-these ‘channels . at-design levels; so: that flow into D
channels is frequently quite varied. From the viewpoint of providing-an-adequate and
timely delivery of water to D channels, the lack of effective main or branch channel

control means that timeliness and adequacy must be provided at major regulators and
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sluices until repair of exlstmg, or provision of addmonal regulators is carried out. This
may not be feasible before water user organizations are established.

The experience of last Yala season shows that timeliness can be achieve'%.j;; under
present conditions of both irrigation fa'cili';ies and staffing, and it would seem far more |
fruitful to’concentrate on timeliness in the first instance. Once a regular supply has
beén provided to farmers, then a second phase, that of ‘adjusting volumet:ric issues to
farmer groups, can be contemplated. However, provision of mfrastructure and tralned
manpower will 1neV1tably lag behind establishment of farmer groups. Regulanty of
delivery is the only method by which the Irngatlon Department can demonstrate their
abmtv and willingness to provxde 1mproved water servxce to farmers gwen present ,
conditions. R A :

It should also be added that strict adherence to a pre-set timetable is not the only
definition of regularity. Changes in such timetables are frequently ﬁeéerary in order
to 'accommodate short term fluctuations in water supply and demand. If adequate
notice of changes is given to farmers so that they are aware of when water will be -
delivered, a major advance in Irrigation Department-farmer relatnonshlps wnll have been
made. ) N . o _ _

The ﬂowpf ‘water down'. main.and bravnch channels is predictable given any initial
ﬂow conditiory at the head end of a channel. H a partlcular area is def1c1ent in water, it
should be relatively 51mple for the Irrigation Department to adjust deliveries to ensure
that a sufficient head of water reaches the top end of the appropriate D channel.

The indicated lack of control at ‘most D channel gates":means that the relative
water supply into each'D channel area is largely a function of the dépth of water in the
main or branch channel at the offtake‘and the size of the offtake orifice. The original
design of the scheme provided different sized orifices for different D "chann'e:l cornman'd'
areas; but only in discrete sizes (e.g. 6", 9", 12", 18", 24" dxameter pipes). This means
that certain D ¢hannels will inevitably get more water per Gnit area commanded than
others for any glven ‘Water level in the channel. A second factor here is the relative
height 'of the offtake below channel water level, lower offtakes receiving "rn:‘:ofe wa"te'i*"
than ones at higher relative locations. These variations bekdmé more significant as

channel water levels decrease; consequently, more distant D channels are hkely to

4 5

suffer greater fluctuations in water supply than upper end D channels.

The. xmportance of the above discussion is that even relatively small changes in
elevationor ‘size of ‘offtakes may significantly affect water availability to D channel
systems.’ T6 talk too glibly of head, middle and tail units can be dangerous, as a top end
unit with poorly designed or constructed offtakes will have less water than a lower end

~
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unit with an overdesigned orifice at a low relative elevation. The water;data do
indicate a gradual décline in water avaxlablhty and rellablllty down main and branch
channels, but until. each offtake is properly Cahbrated it cannot be saxd defrmtely that
hydrologxcal locatlon is synonymous with geographlcal location. Thls aspect needs more
work in order to determme relative hydrologic’ posmon.

6.2.2D Channel“Flow Problems

The least clear-cut relatlonshlps of channel flow data are those related to stage
along D channels and into the head of field channels. Thls is the most marked when
referring to D channels with large numbers of subsxdary field and sub-field channels
where there is ample opportunity to divert flow into fleld channels. .
- Two xmportant issues emerge from this:’
(l) A continuing water measurement program should .concentrate much

more on how water is controlled along D channels~ where flow is
*controlled, by whom and with what authority.

2) If ‘farmer organizations are established only at field channel level then'
water distribution between field channels is presumably the
responsibility of the Irrigation Department. However, .if any form of
‘federation of field channel groups is antlcxpated the federation must
take D channel water control as one of its major functions.

Because D channel water control appears to be by far the most compllcated
aspect of water control in the entire LB system, the 1mportance of knowmg more about
present practlces there cannot be overstressed Those who assume control of flows
along D channels must understand how water is controlled at the present time. Failure
to do so is lxkely to lead to antagonism toward farmers by these outside agencies. _

A further corollary of this argument is that head mlddle and tail field channels
are not easxly detfined. Agam, geographlcal and hydrologxcal defxnmons may be used,
but they are llkely to be mcompatxble. Further analy51s should reveal a better
understandmg of the locational parameters that can help to defme the relatlve .

advantages or dlsadvantages of different field channels.

6.2.3 Field Channel Flow Measurements | o
Because 'ﬁeld channels will form the initial basis of farmer water . user
orgamzatlons, it is important to know the amount of water received at the top end of
~ the channel. The data indicate that once water flows down a field channel, decrease in '
flow is approxnmately proportxonal to dlstance. It also seems that 1dent1fxcatlon of
head, mlddle and tail blocks along field channels 1s extremely dxfflcult if based on the
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rice yields obtained; water is only one parameter in a complex of parameters that
affect rice yields. . o o

If the amount of water delivered to the head ‘end of a field channel is both'
adequate and nmely, then the water user group should be able to manage the water
itself, albeit with some initial advice and guidance. It does not seem partlcularly
lmportant to measure water variability in, fleld channels if this detracts fron{ the
apparently far more important study of D channel flows that u!tlmately determine how

much each fxeld channel receives,

- Figure 6-1:

Water Issues Along Uhana Branch, Gonagolla Distributary and
Left Bank Main Channel Below Navakiri Tank, Maha 1979-80

MA, ) 1 d L s L. El 0o .3
CONAGOLLA JCc o o O
NAVAKIRT | ) w— L =)

L__JANUARY |  FEBRUARY | MARCH 1 -

The rectangles represent periods of water issue along each of the
three channels. It can be seen that there is little consistency in -
either the lengths of issue periods or the intervening non-issue
periods.
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Figure 6-2:

i Water Issues Along Uhana Branch, Gonagolla Distributary and
Left Bank Main Channel Below Navakiri Tank, Hala 1980

UHANA 7 [ w I s 1 s S s SO e O s SO e S e i e

GONAGOiLA c 1 3 3 O o oo 3

VAVAKIRI = ——— O OO 3 3 o SO s I s I |
APRIL | ~ MAY | JUNE |  Juy |  AUGUST

' Compared to the preceding Maha season (Figure 6-1) there is much
greater uniformity in both issue and non-issue periods along both
Uhana and Gonagolla channels. Following the initial issue for land
preparation issues were rotated between these two channels at Uhana

Bifurcation. - R Co

e

There is less consistency in the issues along the Left Bank Main below
Navakiri Tank, indicating that it is operated independently and with
less rigid scheduling than the rest of the Left Bank scheme. . ’

B ‘ Figure 6-3: . ‘
Variance of Average Yield Per Unit Along Uhana-Mandur Branch Channels
as a Function of Distance from Uhana Regulator, Maha Season 1979-80
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Figure 6-4:

Relationship Between Yield and the Number of Channel Bifurcations
Between the Top End of the Distributary Channel and the Farm-

604
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Relationships Between Water Depths in Main, Distributary
and Field Channels, Units 21 and 10, Maha Season, 1979-80
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Figure 6-5:

(For explanation, see next page) |

-

1214

20

Water Depth
(inches)

10 4

Top End of
UB 9.2

A 20 %0
Water Depth (inches) Uhana Branch at UB 9

‘el7e
eetsPe,
LR

¥

10 200 30
Water Depth (inches) Top End of UB 9

- 80 .

-



i (C) | - E
204

b e

..»nWater Depth

(inches) 1w ) S e
End of M 16,5 T N
Field Channel . T fae
—____—.-J‘»s..w T Y
10 20 30

Water Depth (inches) Top of M 16

(d)
104

Water Depth
(inches)

Filed Channel

.'.';;Ilt’ —— b v s st s =i ._____—-,——
10 20 30

‘" Water Depth (inches) Top of M:16

Figdres 6-5 (b) - (d) indicate the progressive lack of relationship

between water levels in different field channels as the number of

channel bifurcations increases. Betwcen UB 9'and OB 9.1 there is
~only one bifurcation; between M-16 and. M 16.5 there are five
_ bifurcations; between M 16 and M 16.4.4 there are eight bifurcations. -

" Guaranteed deliveries of water t6 the head end of field channels is -
going to be more difficult in more complex field channel systems,.. ..

even if all control structures are replaced.

‘Figure 6-5 (a) indicates that there ds a general lack of control at UB 9
turnout, a situation typical of all units monitored. There are only six
days identifiable where the gate was operated in order to reduce the
water level in UB 9 channel.



Chapter VII

DILEMMA OF DOMESTIC WATER lSSUES'
IMPLICATIONS FOR SYSTEM REDESIGN

Lakshman Wickramasinghe

From the baseline survey it was seen that 13 and 53 percent of the samble
farmers on the Left Bank, on the average, depend on the itrigation channel system'for
their bathing and drinking water needs, respectwely When farmers were asked what
they thought of the advisability of making off-season issues along channels for domestxc
use, 83 percent indicated that such issues were desirable for the followmg reasons:

Table 7-1:

Percentage of Farmers Naming Dlﬁerent Reasons for Desirability
of Mamtalmng Off-Season Issues for Domestic Purposes

Reason ‘ ' : Percent
Domestic purposes ‘ 57
To support livestock 27
. For highland and home garden cultivation _ 19
~ Only source of water - 18
To maintain water table (for well recharge) ' S 13

It is evident that off-season irrigation water issues are used for extra—idomestic
purposes, tﬁough not in the extent that might have been supposed. This creates a
dilemma for the Irrigation Department. It is obliged to supply irrigation water for
domestic use, but cannbt.,éontrol any misuse. This confirms the urgency of planning for
the rehabilitation of the irrigation system in a way that provides for the supply of
domestic water since the two aspects are closely linked.

‘ An analysis of units, following the Water Problem Index categories explained in
Chapter 5, looking at the sources of domestic water and their adequacy helps us -~
understand the dependency better and the.serio_usnéss of the prdi)lerﬁs of domestic
- water (see :l'able_7-2); Every unit except unit 14 is dependent on the irrigation system
for domestic water in varying degress; Units 24 and 32 depend exclusively on channels
for bathing, while units D, 2, 26 and 23 depend considerably on the irrigation system for
their drinking. water needs. ' ‘

Ironically -some units, such as 35 and E, which face severe and extremely severe

irrigation water problems, have minimal problems of domestic water. Even unit J has



Table 7-2: Sources of Water for Drinking (D) and Bathmg (B)
. and Percentage of Farmers Reporting Inadequacy of DOM%th Water,
) in Units Ranked by WPl
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comparatively less complaints about adéquacy of domestic water. This shows itself in
the lack of correlation between reported irrigation WPl and rebort_ed inadequacy of
domestic water sources. The correlation between them is only .29. Another significant
fact is that units with severe or extremely severe irrigation water problems seem to
have comparatively more wells, indicating the possibility of higher undergrdundv water
tables in these units. Units 8, J, 14, 35 and E seem to have a'yzc-bmparatively higher
number of wells with satisfactory supply.

It should be emphatically stated that our repor"c provides no conclusive findings on
domestic water usage on the Left Bahk, as ARTI has no technical expertise in this
régard. The objeétive of the exercise was to identify patterns of domestic water use
“and of attendant problems. But this much can be stated with certainty. Irrigation in
Left Bank Gal.Oya’ cannot be isolated from domestic water, and hence an integrated
- approach to water resources planning is a requirement for successful implementation of

the water management project.

L
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Chapter VIHI

SUMMARY AND CONCLUSION: THE ELEMENTS OF IMPROVED WATER
MANAGEMENT ON LEFT BANK, GAL OYA

Lakshm_an A\ 1ckramasmghe

1]

The foregomg analy51s has enabled us to obtam a reasonably detailed and coherent
plcture of the state of the lrngatlon system on the Left Bank of Gal Oya. In this

analys;s, the system was studxed mainly from two perspectweS' (1) its operatlon and

_management, (u) farmer behavmur In the first part of thxs chapter, the ma]or fmdmgs \

will be presented in summary form. The second part will deal with the 1mphcanons of

these fmdmgs and suggesfed solutxons, where possxble to extrapolate from our studies.

8.1 Managenal and Operational Problems

" Inequitable distribution of water is prevalent throughout the Left Bank system of
Gal Oya. In addition to the obvious disparity of water availability between’ the head
areas and the tail areas of the system, inequita‘ble distribution occurs also within the
head and middle areas of the system. Inequitable distribution leads to serious shortages

of water in the tail-end areas, and to less acute periodic shortages of water in some

~taxl-end—hke pockets of the middle areas.

The biggest problem for the head and middle units is the unre,lablhtv of water
supplies. Smce the timing of water issues and the quant:ty of water supplied vary and-
are unpredlctable, farmers in the head and middle units feel that they too experlence.‘
shortages of water. _ _ '

. Poor maintenance of channels, at the primary, secondary, and'tertiary leve_ls and
damaged structures place strains on the already erratic supply situation.

The system managers and the users are placed in an adversary relationship to each
other. There is little faith and mutual trust between them. Farmers believe that the
officers have.no.wish to serve the farmers and that they do not understand farhte_r
problems. However, farmers who have less problems of water tend to view-officers in a

more favourable light.

8.2 Farmer Adaptations

Farmers or_g}.the:-l,eft Bank of Gal Oya view the system in ia.‘!reasonably objective
manner. they rdo: not: apportion blame only to officers for the present state of the
system. They accept that they are blame worthy also.
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Farmers too possess laudable aititude"s toward the system and toward water.
They accept that water has to be conserved, that farmers should learn better
techniques of conserving water. They too agree that _déstroying strucCtures is an an.;‘i-

social act and that farmers who steal water should be punished. But these are most‘ly
 confined to intentions of the mind. The pattern of behaviour is quite contradlctary to
their attitudes. They succumb to temptation to disrupt the system for individual gain
not through a pathological tendency toward vandalism or anarchy. Their behaviour is a
rational adapfation to conditions they cannot ;chemselves change. Their behaviour
mostly is an adaptation to the above-described present level and form of management
and operation of the system. Farmers strongly feel that access to water is an
unalienable right of colonist farmers. And through years of experience, farmers have
‘come to realize that the operation and management.of the irrigation system does not
usually cater to the needs of colonist cultivators. Under these circumstances, farmers
pel;ceive negative behaviour to be a viable and sometimes necessary course of action to

. obtain their right to an assured supply of water.

8. 3 Consequences

The current less efficient levels of management and operatxon of the system and
the largely resultant negative farmer behaviour have spawned a series of self-
perpetuating, adverse consequences such aé inefficient use of water, low productivity,
disguised leas’;ng of colony allotments, social conflicts and tension and finally, a general

lowering of the quality of life of the colonist farmers and families on the Left Bank of

Gal Oya. This sad state of affairs underscores the need for an overall improvement of

water management practices on the Left Bank of the Gal Oya Scheme.

8.4 Implication for System Rehabilitation, Farmer Organization, and Operation and
- Management of the Irrigation Scheme

Debates about the necessity for reforms in different functional areas of water
'management in Gal Oya seem to be irrelevant. The data presented in this report, both
objective measures of flow, availability and reliability of irrigation "is'sues, and farmers
perception of water problems and their attitudes to operation and management of the
system strongly showed that reforms are necessary in all three key areas of water
managefnent, i.e., farmer participation and organization, operation and management of
the irrigation scheme, and the physical conveyance system. There is at least currently

no debate about the need for rehabilitation of the conveyance system.

-
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8.4.1 The Need for Reforms in Organ'izationalz Structure, Style of Management, and
Operational Policy and Procedures of the Department of Irrigation

(a)

(b

Problems of unreliable sypplies and poor canal control
A major problem faced by farmers in the head and middle units ,is the
unreliability of water issues. This factor compels farmers to store excessrve,

..amounts of water in the field as a form of "insurance" against erratic sup- .

phes, thus depnvmg farfmers further down the system of water, Poor canal
management is both a cause and effect of unreliable and unpredictable
supplies. This results in a vicious cycle of unreliability, poor canal manage-

;, ment, over-utilization of water at the head and deprwatxon at the tail.

Lack of communication between ID staff and colonist farmers
Communication between farmers and ID staff seems to be very low. The

_',;ibetter-known field officer is the Jala Palaka. Data on contact between
_farmers and Jala Palaka would seem to indicate that JPs are neither more or

_ .. less active in different parts of the system, but rather are ignored by the vast
~ majority of farmers. On the contrary, farmers seem to have more frequent

(o)

‘contact with the Cultivation Offlcers.

Negative attitudes of farmers toward government officers including ID staff
Rightly or wrongly, most of the farmers on the Left Bank display a general
lack of confidence in government officers of the area. Farmers feel that
officers' in the first instante do not appreciate and even attempt to
understand the gravity of the problems faced by farmers. Second, that
officers do not do everything within their power to bring relief to the
farmers; rather they tend to take the least path of resistance. It is desirable
to study the reasons for these perceptions rather than to dismiss them as
biased statements of an adversary. An important finding of this survey is
that farmers generally view the problems of the system fairly objectively.
They not only saw the shortcomings of officers, but identified their owh
weaknesses too. ,

8.4.2 Suggested Solutions -
The most conventional and the most convenient solution is to attempt to motwate

and educate farmers on the need to conserve water. We feel that this would be only

treating a symptom and not the cause. " If as we have shown in the study, farmer

behaviour is largely an adaptation to existing level, style and form of management of

the system, then change has to occur in management first and not vice versa. The risk

of change is far ‘greater for the farmers; whose survival depends on a number of

unmanipulable factors, than for the officers.

No doubt there are many constraints and difficulties facing the officers too. But

it'is imperative that notwithstanding these constraints, attempts should be made:

(a).

To improve the operational efficiency of the system. Professor Randy Barker
has observed that it is possible even with the existing, control capacity to
improve the operating efficiency of the system very substantlally by changing
the present operational policy, procedures, remforced with "imaginative
decision-making. :




W“’ tmg the ?Iahmers to use Maha ‘rains ‘for land
] ’”“Upplement Maha rains
rigation issue, in case
'eate.. posmve condmons for farmers to
N TR SR ]

o N | xmprove the efﬂcxency of commumcanon, among dlfferent strata of the
; ._:I_rrxgatxon Department, on: the one hand, and between Irrigation Department

~ (). 'To change the present adversary ox;xentatlon which is cha;acter:stxc of the ID
. staff-farmer. relationship-to one, of a cooperatmg stance of partners in a
common: venture.. A -basic pre-condmon for this is a change of attitude on
the part, of all officers of the ID toward farmers, and acceptance of the basic
premise that irrigation schemes are to be designed, constructed and operated

. prlmarxly Aor the benef:t of. far rs.

e
HRY

.5 A Strategy for Impmvmg Water Management in Gal Oya B e
8.5.1 The Need for DeVelopmg Farmer Organizations S _
Changes in the 1 management would not so!ve all the problems that have been
1dent1f1ed m the LB system of Ga‘l ‘Oya.” There is a need for correspondlng changes
Now this change, 1as some contemplate, could not be

effectlvely brought about by legal statutes ‘or through ’morahzlng educational
campaigns. We have seen that some of the negatlve xrrlgatlon practlces of farmers,

such as bad channel maintenance, water stealing and 1rregular manipulation of

structures, are m effectsustained by a process of socxal legmmlzatlon through the

action of mformal peerégroups. Although these pracnces are consndered illegal by the
“authorities, in "the eyes fof-ithe farmers they have” become socnally acceptable and
"“thététote ‘legitimate’ acts. »iindersthese cxrcumstances the only way to change these
‘practices outside of ‘a’ rigorous and: intensive policing programme (provxded ‘of-course

that the officers do not’ succumb to:the temptations offered by socnal pressure groups or

mdxvxduals) is to use’the same social process to thhdraw socxal legitimacy for these .

acts and to impose social séné’tibrisupon those who transgress the newly-accepted code
of conduct for water use. " This ¢ould be done only through group responsibility, social

education and group’ consensus. This clearly indicates the need for a socially acceptable

U
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should be pursued sxmultaneously, coupled w1th the phys:cal rehabilitation of the

Tl AR

conveyance network »
8 5.2 Feit Needs and Suitable Pilot Areas for a Farmer-Orgamzanon Programme
The data on water problems as percelved by the farmers clearly indicate that the

best area for 1mt1al farmer orgamzatlon experlments are some head umts “and the

mlddle units. | 'ln these areas, the blggest problem experlenced by farmers is

unrellablhty of water supply If the ob)ectlve is to build farmer groups on 1dent1f1ed
felt needs, then reliability -of suppl'es is one of the most 1mportant pre—requxsxtes for
success. The strong emphasts given to rehable supplles of water in the ARTI work plan

for small group 1rrlgatlon Jevelopment program assumes much greater sxgmfrcance now,

. in. the hght of survey fmdmgs

8. 5.3 The Importance.of a Leammg Process Approach to Formation of Irrlgatxon Groups
Lack of umformlty of views among ‘the Left Bank farmers on preferred

mstltutlonal mechanlsms and the sxgmflcance of farmer participation for water
0T bovis

management clearly demonstrate the lnapproprlateness of employmg a centrally
“I -i,- ’

' concexved plan of acnon for farmer orgamzatxon. The presence of different ethnic

groups on the Left Bank and the resultant varlablhty of socio-cultural factors aggravate

the problem created by hydrologxcal varlety. In such a variable sxtuatlon, the best

approach is a commumty-based learmng process approach It is only through such an

approach that the locality-specific needs and solutions for problems of the different -

units could be incorporated into a plan of work. Thus Gal Oya clearly calls for

locality-specific bottom-up approach for farmer organization.

8.5.1} Small Groups Approach vs. a Federated Approach

The pattern of leadershlp in the head and middle areas of the system with a few
exceptlons is very dlffused Most of the units in attemptmg to nommate prospective
candidate for leadershnp in Water Councils (thhm a unit) threw up a substantlal number
of leaders with small follower-groups. The data amply indicate there could be on-going
leadership struggle within these units. In such a 51tuat10n, the most prudent approach is
to start at the bottom, i.e. at field channel level with small-groups. Attempts to
promote larger farmer organiiations at distributory channel level to begin with could
generate struggles for leadership, leading to factionalism and non-—cooperatnon of

various sectlons of farmers.
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8.5.5 Concept of Hierarchy of Needs and Its Implication for Farmer Organizations
The concept of a hierarchy of needs (or pyramid of needs) presupposes that within
any given time horizon, a person has a set of most immediate needs, the satisfaction of
which leads to the appearance of another set of needs.
~ 8.5.5.1 Applying this concept in a simplistic manner, we can say that the
primary agricultural needs of a colonist are land and water. There are also a
host of other complementary needs that compete for satxsfacnon. In the
" head and middle units (assummg that pilot areas for farmer orgamzatlon will
be selected from this sub-system), farmers' primary need seems to be
reliability of water supplies. They have also identified a set of
» complementary needs, among - which input supply and credit figure very
prominently. - ' | '

Although initially the focus of a group could be centered on water, as its
supply gets more reliable, members would give more attention to mput and
credit needs. While acceptmg the fact that too many functions might affect
the efftcxency of water groups, some mechanism would have to be evolved to
satisfy this' second set of needs. There are two possible options: (1) let the
farher groups themselves work out suitable mechehisms, or (2) attempt to
coordinate with the elected Farmer-Representative and the Cultivation
Officer of the area. Depending on the specific sxtuatxon ina partlcular unit,

a suntable approach will have to be evolved

8.5.5.2 Domestic water is a primary need in all colony units except in units 32,
35, and E. Since irrigation and domestic water supplies are closely linked, an
integrated approach to water resource development is an essential
requirement for an effective program of water management in Gal Oya. For
a more accurate assessment of need for domestic water improvement and for
alternative plahs of sfudy, ‘a more comprehensive study with a strong

technical component is recommended.



" LIST OF WATER FLOW CHARTS

3 | Unit No, .. Measuring Point _ | Page No. | Chart No.
. Unit No.2 -|Main Channel Point 01 - { - TIII - 01
Main Channel Point 02 02
'D' Channel Point 01 = : 03
'D' Channel Point 02 Ol
'F' Chamnel I Point 01 - 05
'F' Charmel I Point: 03 06
'F!' Channel 2 Point O1 v 01
'F' Channel 2 Point 02 . ' ‘ Q2
7' Channel 2 Point 03 03
'‘F' Channel 3 Point O1 . 04
'¥!' Charmnel 3 Point 02 05
'F' Channel 3 Point 03 06
Unit No.21 | Main Charnel Point Ol v 01
: Main Channel Point 02 : 02
'D' Channel Point O1 1 03
'D' Channel Point 02 o]
. i 'F' Channel 9.2 Point 01 VI 1 01
LI 'F' Channel 9.2 Point 02 02
: 'F' Channel 6.2 Point O3 03
. 'F' Channel 9.3 Point O1 ol
’ 'F' Chanmnel 9.3 Point 02 05
' foe - 'F' Channel 9.3 Point 03 06
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APPENDIX

Water Flow Charts’ _ | }
Daily water flow at each measuring point during the period under study are given
in this Appendix to illdstrate the fluctuation in flows relative to the maximum delivery
at each point. (Maximum delivery at each point is indicated by the highést level shown
on the particular graph.) In addition, these graphs also show lengths of issue periods and

intervening non-issue periods. Colony units are arranged in order of head to tail.



