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PREFACE

Agrlcultural Product1v1ty and growth in Sr1 Lanka are 1nt1mate1y
connected with the availability and use of water. Never before
in the“hlstory of Sri Lanka has Water Management been given the_
highesf priority as is being done now. In this situation we.are
happy to be able to publish under the Occa51onal Publication
Series a paper written by Dr, Robert Chambers who served as a
member of a team of researchers who worked on the UC—ARTI Progect

y

on Agrarian Change in South Asia.

Dr. Chambers' original paper was discussed at a ‘seminar organlsed
by the ARTI in August, 1974 In the light of the dlscu581ons
that took place at this seminar Dr. Chambers has made useful
modifications to the paper. It is our view that this paper
focuses attention on some of the more importent iseues connected
with Water Management in this country. It is not easy to find
solhtiens.fo all the problems of Water Management nor is it
claimed that this paper deals fully with all aspects relating

to the efflclent use of water which 1s no doubt a scarce commodlty
in thls country as claimed by the author. We are, however,
hopeful that this paper will provide a hasiebfor further A

discussion and in-depth studies on this subject in the future.

The ARTI gratefully acknowledges the contribution made by
Dr. Robert Chambers on a vital problem that this country faces

today.

C. Narayanasamy
Director

Agrarian.Research and Training Institute
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contribute to improvements in policy and practice, either
indirectly through encouraging further research and analysis}
or' directly through changes iﬁ.perception, prescription,
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. SUMMARY

-

The Neglect of Water Mahégement

Water management in the Dry Zone is a neéeglected subject.
It is not a serious major focus of attention in any of the books
and reports which have been consulted., The UNDP/FAO Final Report
on Mahaweli Ganga is reharkable‘fqr the attention paid to other
agricultural inputs and their management to the neglectAof water.
The papers of.the 1973 FAO/Sri Lanka seminar on water management
at the farm level have begun to open up the subject but_aisp
expose gaps in ‘knowledge and concern around the crucial organi-
sational and operating aspects of water management. The general
neglect of these aspects is partly explained by the common. .
preoccupation with new capital works, partly by cramped vision
from within disciplinary boundaries and partly by the awkward
nature of water itself compared with land. ‘

Scope, Purpose and Values

" The neglect and the gaps are associated with the
different meaning which ‘water management has for different
specialists. This paper sets cut to begin to explore some of
the main gaps.  In doing that, water management is definéd as .-
the control and operation of the distribution, allocation, .

- application -and drainage of water from the source of supply
(anicuts or tanks) to the end of the drains, :

~ The paper seeks to explore some relationships between
technical imperatives and the potential for paddy production ..
on' the one hand, and their organisational implications on the
" _other, It is confined to the Dry Zone and to irrigated paddy.
The approach .is somewhat like that of an economist~cum-political
scientist., The values underlying the paper are (i) increasing
paddy production, (ii) saving foreign exchange, and (iii)
equitable distribution of water and access to it. -

- The Context: The Dry: Zone and Paddy Production

Rainfall in the Dry Zone is taken as averaging 3.1 feet
in Maha and 0,9 feet in Yala. The irrigation systems can be
classified'according to scale and type of organisation as
(1) major project (Gal Oya, Uda Walawe, Mahaweli Ganga) ,

(ii) major, and (iii) minor. In major project and major
irrigation, water is controlled by a bureaucracy; in minor ,
irrigation by a community, In analysis a key-boundary in major
irrigation is the handover point at which water passes from the
control of the bureaucracy to the control-ofthecommunity 'in a
yaya. The term yaya is used to describe,a.paddy.tract typically
supplied.by ‘one :handover point ‘in major irrigation., - :



.In the 12 districts which are taken to represent the
Dry Zone, the acreages targetted for paddy for 1973/74 Maha were
900,000, of which 390,000 are under major project and major
.1rr1gat10n9 and 230,000 under minor irrigation, the remainder
(with which the paper is not concerned) being rainfed. Mean-
unweighted yields reported for "these’ dlstrlcts ‘over a five™ year
. period were 48,9 bushels an acre.for Maha and 49.4 bushels per

'iVacre for Yala, a negllglble difference between the seasons. . -

.. The increases. in national paddy productlon in the -past decade.
.can be attrlbuted mare to increases in yields than to increases
. in acreages.. The gap to be filled in order to achieve self-
" ‘sufficiency in paddy is of the-order of 25 mllllon bushels of -
"paddy. The Dry Zone at present produces rather more than three:
fifths of the national productiocn total, and major irrigation
'produces rather more than one third of the national total..The
paper is addressed to the contrlbutlon better water management
might make towards increasing Dry Zone paddy production either
through raising yields or through 1ncrea51ng acreage or hothe

A Change in Thlnklng, The . Productlvlty of Water

A change in thinking is requlred. Water is a SCarceT
resource in the Dry Zone than is land. In unirrigated condltlons7
land is a proxy for water from rainfall: yields per acre alsg
express yields per unit of water. In irrigated conditions this
no longer holds. To the contrary, water -is land-augmenting:
that is to say, the acreage cultivated depends on the water
supplied. More water, or more sparing use of water, can increase
that acreage, either through bringing new land under cultivation
or through increasing the frequency of cropping on land already
asweddumized. Farmers may continue to think in terms of pro-
duct1v1ty and yields per acre, but agricultural- planners and -
others considering the national interest should make -the dlffl—‘
cult transition to thinking about product1v1ty and ylelds per
unlt of water. . : ;

Thls change of .thinking 1mplles use- of yield: water
and calorle: water ratios as criteria of eff1c1ency. When
this is done, Maha paddy emerges as much more efficient in
its use of irrigation water than Yala paddy, and ‘soya beans . ..
in Yala emerge as much more efficiént than ‘paddy in ‘either
_season. This shift also implies the design of agricultural
research to measure returns to water both-in research .station
and field conditions. - The concept of water use efflclency
also prov1des a. criterion for. judging between alternatlve
agrlcultural and water management practicess- =

'Practices“and Choices

Water Duties'anlerdductivity

: - Current’ water use is very wasteful. Water issues .of
over 16 acre“feet for Maha have been reported for part of Uda

vi 4 \
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Walawe, and field use of 18 acreffeétﬂih Yala has been‘;epor?ed
in Gal Oya.  These compare with ex-sluice requirements in major
irrigation, based on research (after allowing 25»Per cent for
conveyance losses and 15 per cent overflow from fields). of = :
roughly 1 to 3 acre feet in Maha and 5 to 8 acre feet in Yala,
When these  are compared with the ‘common conventions in the
field ‘that Maha requires ex-sluice duties of 3 to 5 acre feet
and Yala requires 6 ~ 8 acre feet, it appears that water use

in Maha is very wasteful compared with Yala.. In Maha roughly
twice .as much water is issued as is needed according to these
calculatiéons. More sparing applications would reduce losses
from flooding and could sharply increase the productivity of
stored water. : o - S -

Excessive water issues are associated with physical
factors including irrigating unsuitable soils and. failure to
maintain structures. They are also associated with farmers' .
rational preferences. ' They can be reduced through organisation
and management and through choices between alternative irriga-
tion and cultivation practices. N -

Alternative Uses of Water Saved: Maha Versus Yala:

L A basic issue is the alternative uses of water saved.
The dominant Dry Zone philosophy is that water should be saved
in Maha and stored for Yala. For.an imaginary~but-perhaps S
partly representative major irrigation tank (somewhat like
Wirawila tank in Hambantota District), given a number of -
assumptions, it appears that the Yala acreage that can be
cultivated with. water.stored from Maha is of the order of only
one quarter of the acreage that same water could irrigate in-
Maha, This means that using such water for additional acreages

. in Maha is much more efficient. This reinforces -the strategy

which may now. be necessary of increasing production more
through extending ‘acreages especially in Maha rather than
through increasing yields. ' ST
) In many cases and in many areas it remaiﬂs‘sound also
to store water for Yala, particularly under major project
irrigation. But where the choice exists it appears much more
productive to use water for additional Maha cultivation. The
need-is:for water control in Maha to be tight to induce. an
apparent water scarcity to cultivators; in short, to make
Maha appear to them more like Yala.

Staggered”CﬁltiVéfTbhi“ﬁénefifé;gbbé%égahahéoépiiégfiSAS'.'M"-

;,'Timeliness and:sfaggered~cultivation are<complei'”“”"'
questions. Research by Okamoto should help to gauge the costs

of untimelyucultivation, which may be high. Staggering occurs’

:Poth intra-yaya and, on major project and major irrigation,
inter-yaya.  .The causes of staggering and untimeliness include

natura; disasteps, the sequence of water supply, effects of -

Vit s



- drainage, problems-of imput supply including labour,.the. growing'

.of 1onger—duratlon varieties. of paddy,. the requirements of irri-
. gation work malntenance, and’ competlng demands for farmers'

1abour, = o : i ) s
' ) Staggerlng is commonly regarded as.- unde51rable, but 1t
has.substantial benefits in reducing:risks, . malntalnlng a steady
food supply, spreading demangds for scarce. inputsj moderating-
the demand on channels. and.drainsy stabilising the flow  of’
dralnage water .to those who re~use.ity permitting replanting !
when a. crop.-is. lost in. the. early stages of growth,- (perhaps)
prov1d1ng more steady employment for landless labourersj® and.=
giving administrators and politicians a quieter life:than with
a strlcter system. It also often beneflts the poorer cultivators.
: Staggerlng, untlmellness, and exten51ono of water
1ssues beyond agreed dates are not new:but.have a léng: h1story.
In.. the past as today they have been.irrigating-to.the Tidy.-
mlnds of officials, especially irrigation:engineers..:This bﬁ*
may have obscured preception of.these beneflts.lr"=* oo

~

‘ The costs of staggerlng and: untlmellness arey -however,
high. Per acre yiélds are affected by climatic factors, by
" difficulties in crop protection, by problems of watér control,
by flooding, by conflicts of interest. between neighbouring
cultivators; and by loss of seasons. Water use efficiency is
affected by. failure to makeé use ‘of rain and by higher evapos -
transplratlon,_percolatlon arid conveyance losses. Staggering7
also makes maintenance and extension work more dlfflcult and
compllcates the collection of Statlstlcs.‘

- .On balance, the productivity-of both land and water
would be enhanced through reducing staggering, but-care is
needed not to penalise unduly the weaker cultivators.

Choices of Crop and Paddy Variety

.. Choices of- crop and- paddy variety can also increase
the product1v1ty of water. . Shorter-duration paddy, espec1a11y
BG34/6 and BG34/8, should use less water than HA4 and tnder = =
good water management and supply, should outyield it per unit
. of water and probably per. unlt of land even under negllglble ’
fertiliser applications. ‘

Substitutions Between Foreign Exchange, Water and Labour

Varlous substltutlons are p0551ble between forelgn
exchange, water and labour. Labour can substitute for water
through- transplanting and weeding. "~Farmers arg unllkely to '
make such substitutions on any scale as- 1ong as water 'is”
avallable. “As ‘with other measures, what is:desirable natlonally
conflicts w1th farmers' individual ‘and narrowly coéncéived ;_L__
communal 1nterests, -and requires .the-more sparlngmiéeue of
water to farmers who w1ll want more.,
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personal interests,

. Again. and again, with water management, we find. ourselves

éoncérnéd.with;situations.in which people have: to, be induced to

»

do, in the.natibnal'interest, what they feel is against their

-

Organisafional Implications

Intra-yaya allocations tend to benefit the.better-off
and more powerful people who may also tend to be those nearer
the heads of channelis, to thé detriment of the tailenders.
Variousitéqpniques for fackliyg this micro-political problem

are . . , . ) . .

A-. éducatiﬁg the farmer. -But a farmer cannot be
~ persuaded freely to do what he perceives to-be
.against his interests.

- introducing water charges, but this.is not
‘practicable, tke more so with the current and
anticipated load of work and responsibilities
for Agricuitural Productivity Committees{_

-~ careful design of physical structures. The .
potential of this:approaca is not known.

- _poiitical engineering, securing representation-
for irrigation area intersst groups on
Cultivation Committees through a system of

"~ intra-yaya irrigation constituencies", using
.election, or faiiing that, appointment, with
special care to securc representation for the
tdilenders and encroachers,

- selecting a person with authority to make and
enforce water allccetions.

Govimandala Sevakayas have worked to the extent that they have
not because of. an adequate incentive system as much as because
they, or someone iike them, are needed to make water allocations,
to settle disputes, and to take action against infringements.
The findings of the UCARTT survey in the Southeast Dry Zone
suggest that a majority of cultivators would prefer a stricter
system of water control. Such a system might best be
administered by a person who combines local knowledge of the
irrigation system with independence of judgement, and who is
held in respect. 1In a situation of induced scarcities of water
in Maha, such a headman would have more to do, and tailenders
generally might become a more active pressure group to ensure
their rights,

Inter-yaya allocations are mediated through the

.bureaucracy of the Terri*orial Civil Engineering Organisation,

The framework of timings is set by water meetings chaired
by Government Agents., The water meeting system is effective
and requires an impartial chairman, as at present. These

ix .
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* meetings.do not, however, regularly consider inter-yaya water
“allocations. In the absence of strong direction or incentive,
‘civil servants responsible for water issues, especially in- -

* Maha, tend to issue water permissively, most notably on major

project irrigation,

' The "induced" shortages which are necessary in order
to.-spare water for larger acreages in Maha and in order.to
save more water for Yala can only be achieved if it is made
rational for those controlling water to issue less water. than
cultivators and groups of cultivators demand. This requires
two complementary measures, neither of which would be likely
to work on its own: first a rigorous tightening of scheduling
and levels of issues by. the TCEO, working out with the Govern-
ment Agent, the District Agricultural Extension Officer and
representatives of cultivators, issue schedules and water
duties for all major irrigdtion works; and second, sustained
and visible support for tighter systems of control from the
very hlghest polltlcal level, ‘

The Opportunity

. This paper leaves some questions unanswered., But it
does suggest that there is an opportunity through better water
management to increase acreages cropped and yields. It is an
opportunity, in economic terms, to substitute political will
for foreign exchange. The opportunity has not been as clear
before because of the earlier relative ease of 1mport1ng food
and fertiliser. 1In the deepéning world and national “economic
crisis, the opportunity seems, at the very least, to deserve

early and serious investigation, perhaps through pllot projects

with representative major irrigation tanks.



WATER MANAGEMENT AND PADDY PRODUCTION IN THE DRY ZONE
Robert Chambers

"What is there that cannot be done in this world by men
of perscverance? "

King Parakramsbahu the Groat in:the
Mahavansa quoted in Brohier 193418 K

THE NEGLECT OF WATER MANAGEMANT

_ Wator managment in irrigated agrictlture has been -
receiving increasing international attentiéne, In March 1973,
for example, the Dircctor—General of FAO said that as countries
were compelled to turn towards increasing the productivity
of land already under cultivation, more intensive agricultural

fechniques had to be adopted, and " probably the most important

of these is the more effective use of wator resources, since
water is often the main factor limiting the potential for
increasing productivity " (SID 1973)e In Asia and the Far

Bast this priority has becn explored by FAO™ through a series

of seminars on water use and management at the farm level

held in Thailand, Korca, Japan, and, in June 1973, in Sri
Lanka. In opening the latter, the Minister of Irrigation,
Power and Highways mentioned the ancient irrigation works of
Sri Lanka and thc very stringent laws for distribution of

water and cultivation practices which once prevaileds He gave
as his opinion that the disaster of the previous Dry Zone Maha - .
(Northeast monsoon) season, when there had been a sovere
shortage of water towards the end, could.have been overcome
with careful and effi¢ient use of wot®r, And he made the = @
frank admission that R : =

" Over the past few decades the government has been
spending incrcasing amounts of money for new works
as well as for the restoration of ancicnt workse I
am afraid, however, that while we have been dévoting
a great dcal of care and attention on the major
enginecering works, we have not paid sufficient
attention to the use of water at the farm or farm
water management, which should form an integral
part of the design and operation of an irrigation
projoct, ¥ ' ' | '

. (Coylon Daily News, 26 June f973)

This paper, in trying to explore the potential of water
management in the Dry Zone of Sri Lanka has, however, a slightly
wider set of concerns, including the systems of distribution
and drainage of water from the sources of supply as well ‘the
use of water at the farm and farm water management. The purpose



of the paper is to try to see what potential there may be for
increasing fo0od and particularly paddy production through

improved water management, and what organisational implications

there would be in trying to realise that potential.

It is useful and salutary to begin with a review of

'some of:the ‘publications in fields related to watér management.

As observed by the Minister, the subject has been neglected,
In the two valuable publications of the Ceylon Association for
the Advancement of Science - the proceedings of symposia on,
respectively, Research and Production of Rice in Ceylon
(Abeygunawardena; ed., n.d. (1966, ) and Development of the

Dry Zone (pieris ed., n.d. (1967) ) there is no article among
the presented which directly tackles water management in
Dry Zone conditions as its explicit central theme; :although-
some of the papers, notably those by Murakami and Vignarajah
and: by Wyatt in the first volume and that by Alles in the
second are useful "ant relevant contributions to the subject,.
In theé Report of the Gal Oya Project Evaluation Committee.
(Republlc of Sri Lanka 1970) the focus is on an ex post
cost-benefit ana1y51s although the concluding recommendatlon9
that it would be more rational to give priority to schemes

for improving existing irrigation rather than undertaking
major new investments, implies 'a movement towards water
management (ibid:57). The same cannot be said of a report .
on Organisational and Management Requirements for Agricultural

Development ‘in: Ceylon (FAO 1970) which, whatever its other
merits, does not even mention the word water 1ét‘alone
consider water management. A .government case study of .
staggered cultivation of paddy (MOAL 1972 ¢) moves closer to
the subject but still does not discuss details of organlsatlon
and procedurb at the ‘lower levels of government organisation
and with the farmer at the field level. Nor -is M. W.J.Gs
Mendis' book; The Planning Implications of the Mahaweli
Development Proaect concerned with the operation of the
irrigation side of project, but rather with physical and
regional planning, with, in the author's own words "An
overall perspective for integrating .... development
activitiea" (1973-1-29); it is then not surprising to find
that Mendis' recommendations do not touch on water mznagement.
If other papers and reports are similar, the conclusion will
stand that until recently water management has not been
perceived as an area of priority attention and that it has
been approached usually as an aspect or extension of a study
of somethlng e€lse,

Thls may be understandable and proper in works with
limited objectives or constrained by their terms of reference.
It is much less justifiable in the final and finished work
of a multi-disciplinary team.considering the . feasibility of
a large '‘and expensive irrigation project. The Final Report
of .the UNDP/FAO on the Mahaweli Ganga Irrigation and Hydro-
power Project -(UNDP/FAC 1969) is remarkable for its failure
to see and grapple with the problems and - opportunltles of
water management The Report observes that water is more
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© limiting than land in the pro;ect areas. 900,000 acreés; it

. estimates,; can ‘be, 1rr1gatod ont of a total of 1,500,000
suitable for irrigation but for which the water will be L
lnadequate (1b1d. Vol.1q: 55~6) It might be thought- that - .
this fact: com'b:med with the stipulation in the terms of
reference that the survey should, among other things RN R
"Examine past and present land settlcment policy in Ceylon, ;
and the organizational and managemcnt problems in 1rr1gat10n
and settlomont schemes arising from those policies” would

have required detailed recommendations for the organisation

of water menagement at the lower levels.. In fact, however,’
there is little in the three volumes of the Report that can

be considered even a prellnlnary aoproach to that subJect.. _
The empha31s of the volume on "Organlsatlonal and Management
Requirements" (ibid. Vol.3) is on.infrastructural development,
human settlemeni and orgenisaticnal structure, to the neglect
of operational requirements and procédures. Moreover, it is .
odd that a major survey of.a pro;ect, a central feature of
which is the sunply of water for agrlculture, should treat -
1mproved seed, fertlllzcr, othor agro~chemlca1s, tractors.

and equlpment as inputs, but not, water. 8 pages are dovoted
to the supply of these inputs, T3 to. marketlng, a. further 72 -
1o agrlcultural credit and co-operatives.and 8% to agricultural
_research, extension and education.. Apart from tangentlal
reforences to the need for optimal watcr use.and to staff

who would be responsible for it, the main presentation on water
‘management is less than one page deallng with admlnlstratlon
at the lower levels, mentioning structural, but not oneratlng,
arranﬂemcnts, (1b1d. 72-3). The neglect of this subJect as a -
focus can, howcvcr, most easily be illustrated from the table
of contents. The volume om "Organisatidénal and Management
~Requ1r€mcntﬂ" has 5 chapters and 39 headings,; of which only
one can be construed as related to Water Menagement, and that
refore o three sentences. on water charges, without any
mention of admlnlstratlve arrandemcnts,_ It may be quoted

as an example of the por51stent failure to recognise the
complexities of water management. and of. the organisational.
requlrcpents for it. The. sectlon reads

| S ©. " 6. Water oharges;

‘  There is no trad1t1on in Ceylon of Dayment for
1rr1gat10n water supplled by the Government, '

" In the flrst flve years thc settler should be asked
| -, 1o make. a,nomlnal payment to the Covernment, but thercafter
| , " he should be required to pay the.annual malntenhncc apd . -
| . operating costs of supplylng irrigation water. The basis
{ for making these charges - shoéuld be on the amount of water
used, in order to prevent Taier wastage and promote
crop divergification" B

How the water is to be measured,  the charges assessed and-
the dues collected is left to the imagination of the reader.



‘Nore recently, the papers of the FAO scminar on water
'managemcnt at the field level have\begun to open up the subgect.
Recent research on water apnllcatlon was reported by Lewis
(1973) and Sivanayagam (1973) among others. ' Crganisational
aspects were described and commented on by Senthilnathan (1973)
and Hbughton and Rajanayagam (1973) presénted a, clear, .
convin01ng and distressing outline of the current practices
of water management on the Gal. Oya schiéme. . ,In,gnlte of these
and other papers, there’ appears to have béen a constellation
of ovcrla.pplnb gaps, correspending 3o doibt with gaps in
psr"eptlon and research. Buddhadasa, for example, in taking °
an engineer's view of "Design and Oporaulon of Irrigation
Canal Systems" (1973) only mentions the humen side of water
management in the sentence. "he cropplng patterns are
selected by the farmers' organisations with the advice of
the project personnel® (1b1d. 12). He deals with what is
required in terms of duties and flows; but not in terms of
who does what. "Operation" of an irrigation system in this
engineer's sense is limited to the movement of water and
does not extend to the behaviour of people.. This is but one
: examplc perhaps unfairly singled out. But in gcneral the -
gaps in perception and research revealed by the papers -
correspond with- the gaps betueen the engineer and the agri-
culturalisty, ‘betusen the résearch station and the field,
between the sonior civil servant based in the capltal c1ty
and the junior civil servant at the periphery.--And in the.
middle of thesé gaps lie the day to day problems and practices
of handling and distributing wator -and using it under field
concditions, that is, the operating and human aspccts of vater
management.

One reason for the neglect of the crucial onbratlng
aspects of irrigation proaects may be the common human pre-
occupation, sometimes almost obsession, with the capital
investment, construction and settlement processes to the
negléet of the ‘vital routines of operation which follows
Capital investment, construction and settlement are 1mmed1ate,
exciting and once-for-all and attract special cnergies.
“Purther, just as the an01ent kings gained fame for the tanks
-they built, so too may the leaders and engincers of today wish
to leave behind them great and enduring works which bear their
names dovn -to posterity. But all too easily the construction

of more and more works can become the political and psychological

equivalent of chena1cu1t1vat10n. an effort is made, something

is doné, but then nature is left to take over - the jungle

of vegetation in the one case; the jungle of 1nter—organ1satlonal
and 1nter—personal confu31on and dlscord 1n the other. ..

1 The form of shifting or semi-permanent non-irrigated =

cultivation practised in the Dry Zone.



Chena cultivation may be ration=l for a cu1t1vato" with short:
time-horizons and with low investment; but with major 1rr1gat10n
works time horizons should be long in view of the high' invest-
ment costs incurred, and returns to the investment depend
critically on the levels of management which are maintained.

It may be fdar easier to sustain an impetus for ney capital
works on a grand scale, as Parakramabalu the Great did, than
to sustain high levels of efficient and disciplined management '
of the water which they make available, Psychologically and
politically it is far more: pala+able and far easier to build

a new project than it is to maké an old one work well. But it’
is in operatlon, not construction that the greater challenge
lies: and also the gremter opportunlty.

A second reason is cramped vision from w1th1n'narrow :
disciplinary boundaries, themselves further restricted by the
blinkers of what is ccnsidered respectable rescarch’ methodology,
One may thus feel sympathy for the sociologist with the UNDP/F%Q

.team engaged on preparing the Mahaweli Ganga Final chort. AS..ﬂ
might be expected, he conducted ‘surveys: one of people in 7 °
colonisation schemes; and onc of colonisation officers. A4s o
so commonly with surveys, it may thon have been impossible, ~ -
for lack of time or resources, to follow up on the lecads '
thrown out. Yet at least three of his survey findings p01nted_
straight at lower level water management as a concern. First,
when peoplc were asked "What more do you want the administra~
tion to do for you? ", a majority mentioned better 1rr1gat10n ]
facilities; and in reporting this, he comments "It seems that
the functlons of the Irrigation Department need to be looked
into in the colonies", (Barmabos 1967:56). Second, when
Colonisation Officers were asked whet their allotted functions
were, by far the highest response (85 per cent) was "issues of
irrigation water" (ibid: 79). Third, again in the survey of
Colonigation Offlcers, he reported "As for facilities it was
surprising to know that almdst one fourth asked for better:
irrigation facilities" (ibid: 83). TYet the implications of
these flnqlngs were not followed through. Arrangements for
dlstrlbutlng water were ‘*alt with in two vague sentences

"It will be up to these organisations (It is not

clear from the text which organlsatlons) 10 get .

Athe cooperation of the people in the econonmic

use of water, to pay the due water rates and othér
dues. The administrative staff particularly the
Colonisation Officer and the Co—~operative department
'shculd help them in this act1v1ty“ (1b1d 116). '

F&nally, a’ summary at the end of the report llsts 23
" recommendati ns; none of whlch mentions watero '

This example illustrates this sccond reason — the
confining nature of disciplinary boundaries - for the neglect
of water management. For it is a nc man's land between
disciplines. Some otHer no man's lands, such as colonisation



schemes or land reform, can fairly safely be explored and
occupied by social scientists who can feel themselves, as
it were, on fairly solid ground. But the issues in water ' .
managcmcnt for irrigated agriculture are so closely tied in
with' the insights and techniques of engineering, hydrology,
climatology, soil scicncc and agronomy, that the prudent

social scientist may perhaps be excused for backing away.

What has happened, it secems, is that everyone has held off:

the engineers, bydrologists, climatologists, soil scientists
and agronomists have as much hesitated to follow their noses
into the realms of scciology, management, economics and
political science as the social scientists and others have
discretely avoided trespassing in the mine-fields of
engineering and the phyélcal and biological sciences. As

I have found to my cost, starting with water management as

the .centre of concern is bewildering; for one is faced with
branching paths leading off in many dire cctions, each of which
has to be explored and plotted before returning again to the
centre. In the case of the Dry Zone in Sri Lanka, I have been
fortunate in the depth and extent of the work that has been
done and written up intelligibly for the layman., But the _
degree to which I have failed to come to grips with and place .
in order the many relevant aspects will, I fear, become
painfully obvious to any reader who is persevering enough to
follow through this paper to its conclusiocn.

A third and most intriguing recason for the neglect
of water management may be the awkward nature of weter itself. . ~
Land stays still (usually) and can easily be measured. Water
in contrast cannot ¢ relied on to stay in one place and is
much harder to measure. It flowus, evaporates, condenses,
transpires, percolates7 seeps, scours banks, and deposits
_-slit. It is brought into and removed from the field enviorn-
ment by the weather in a singularly unpredictable fashion.
As a result, those who study water and who try to handle it
have their research capacity heavily taxcd with quite limited
tasks such as measuring flows, or evaporation, or percolation.
It is small wonder that they do not have time or energy to
spread thc1r work into the domains of other disciplines.

SCOPE, PURPOSE AND VALUBS

Lack of exploratlon outside disciplinary boundaries
is justified and reinforced by implicit definitions of water
managemcnt. It means very different things to different
peoplé. For engincers it describes the processes of control
which are exercised over the collection, storage, distribution
and drainage of watir. Their interest in water management is
largely concerned with surveying, designy"construction,‘4 :
structures, volumes, and flows. What happens beyond when the
wator comes into contact with cultivators, is a realm they do
not wish t6 know abouts: it does not conform to their -precise ®
laws and its anncying and unpredictable behaviour is described
and dlsmlssed as "puoples‘ problems" and (as in some englnecru



dominated feasibility studies) as "docial Constraints® {sée for

-example Huntings ‘on Uda ilalawe -c. 1968). - For- ‘agiiculturalists
- it deséribes the. supnly and control of water: 1equ1rcd for a

growing crop,- -Whercas Spatially the’ enmlneor‘s concern i's -
mainly with’theosec-aregs whére there are” 1arger structures
the agriculturalists' concerns focus inside-the: fieids. zIt‘
may be noted in passing that there is commonly a phy31cal gap
between the erd of thé engineer's respon51b111ty where water.
enters.a field channel and the- begihing of the agrlculturallsts'
concern - the point &t which watér: eritérs the- cultlvrﬁors'
fields. -lot surprisingly this corresponds with a yawning-
research gaps ) ‘For' economists water: management - is- roiated o
the -benefits. and costs. of - alternative water usés, afd the: "~
efficiencies of watcr use measurcd as a -cost- agalnst benefits in
terms of various outputs. For hydreclogists—geographers; ‘water
management prlmarlly concerns the relationships between water

. in-different envirdnments - groundwatér, surface water, rain

water and interchanges ‘between them. :For 3001olog1sts, ‘water
management, may ‘be .séen .in terms of the social processes and
relationships associsted with the distribution of wa:ber° To
the.political scientist, water management may bé seon- prlmarlly
in terms of processes- 1n which resources are authoritatively"
allqecated between psopleed. To the: management consultant; -Water

- menagement might been:seen in terms.of functidns requiring the
.gdesign -and.- 1ntroduct10n of forms of organisation and procedires,

To goovraphers sesos- but notwnthstandlng posSsible: reservatlons
(see for example .Lipton 1970:15), it may -well. be' that . '
geomraphers .are the Best cquipped of all ‘to. handle. thls
subject, able-as.they are to move with a fair -degree¢ of eags”
and fluency through the terrltorles of both the 3001a1 and th@
phys1ca1 scilences, : : . cL

. It seems reasonable to conolude thﬂt no one person can

'comblne in himself all the professional expertisc. adequatcly

to analyse problems and opportunities in water menagement ini
irrigated agriculture. . Also, -any mono-disciplinary anglysis’-

is 11kcly to stop so far .short of the central issues and to
‘leave out so. much that it- will be -of- doubtful use unless -

combined, W1th other studiese - Onc prescription from - these. ™ -
rather 1nt1m1dat1ng and depressing assertions might ‘be that -

‘a large~scale integrated multi-disciplinary research project

should be mounted.. Perhaps. it should.  But in the" ‘meantime,

on the prlnolple that the easiest inter-disciplinary .collabora~
tion takes place inside the same head, the rash. apnroach of .this
paper is to.start from the oentrb of the no man's land moving.
outwards as necessary but trying to avoid going off into remote,
if fas01nat1ng, orbit. If this does no more than provoke others
to polnt out the errors .0f . my perceptlons and concluslons qnd

Justlflcd._

The centre ig deflned as- those aSpscts of waier

menagement’ 1n 1rr1gat10n the 1nter—relailonsh1ps between

which have so far, to the best of my knowledge, becn largely
unexplored: these includé the closer definition of the technical
imperatives in the distribution and application of water; the
human management and organisational aspects of water dlstrlbutlon,

- both in the government bureaucracy and "ot the conmunity lovels

T


http://should.be

“the geographical arca. from +the 901nt at which water is 1ssued
“from a sluice to the point- at which it entérs’a cultlvator's
field; the micro-politics and decision processes of water ..
management; and, throughout, a perspoctlve firmly based upon
the conhepu of: th ST as a scarce resonrce complementany to
other soarce resources. ' ‘ .

Agalnst thls background, water menagement can be
deflned for the purposes of this paper as the. control and
opelatlon of the dlstvlbutlon, a110cat101, appllcatlon and
drainage “of water, from the source of supply to the end of
the drains. In this definition " the source of supply" refers
to anicuts wherever they exist (1nc1u61nv nlcuts which feed
channels to tunks) and to slulces from tanks vhere there are
no anlcuts.

In seeking to examine this area tAis papcr attempts to
draw conclusions and meke prescriptlonsa But its scope is
limited in several .respects. It is very largely confined t0.
paddy productlcn and to the Dv¥y Zone of Sri Lankas Much of '~
the evidenee on which it is based comes from Hambantota and
Moneragala Districts and from the Gal Oya, and Uda Walawe .
Pro jects; although some attempt has been taken to assess -the
validity and relevance of the conclusions for the rest of the
- Dry Zone and partlcularlJ for the Mahgvell .Ganga Project. . The=
paper is concerned only with water distribution systems and..
does not consider alternative. sources and.systems of water - v
supply, although as Bandara (1973) and Fernando (1973) have -
persuasively argued there is considereble potential from . o
groundwater in the hard rock areas, and there is obviously
much rocm for increasing and improving the supply and storage
side of irrigation. These however are longer term issucs,
modlflcatlons to the organlsatlon of distribution as advocated
below can be undertaken more quickly. A further limitation
is that micro-level d801s1ons and problems as they occur at.
field level are not discussed in any detail in this paper =~
, ahy more tha.n they were im the papers of the 1973 seminar: they
must await their own rescarch. Kor ave thevenglneerlnr and -

water control agpects of different types of structures
considered. - C

What the papsr does aseek to heg1n to 1nvest1nvte is
the relatlonﬂhlp between on the one hand the technical re~
quirements, imperatives and potential of paddy irrigation
in the Dry Zone and on the other social, administrative and
p011tlcal Ainstitutions and procedures based on those
requlrements and impcratives and which might realise some’
at least of that potential. The approach resembles that of
an economlst-cum-polltleul scientiste S

The values vhich underlie prescriptive writing about
development should, as Myrdal has argued (1968:31=4) be - -
made explicit. In the case of this paper they can bc expreSSed
in terms of three pol1cy»ebgect1ves, o : .

x




‘The firet is food production for Sri Lankd. In 1974

. “this scarcely requires  justification. = About ore-third . .of +the
cowntry's rice requiremenits are.imported when it is technlcally

possible for them to be provided entirely from domestic -
agriculture. It is true that effective  -dcmand may be static
or cven declining as declining real incomes.offset the dcmand
effects of population growth, but a large gep between demand -
and domestic preduction is likely to persist. Despite the
frequent prognestications of self-gufficiency in rice by
certain (recuding) target dates, the 1mmcd10te prospect, with
declining and small supplies of fertilizer and agro-chemicals:
for the paddy sector, and. in the absence of some wajor
countervailing tendency such as sharp price response by
producers, is of greater'difficulty'than ever in-moving
towards this target. A central concern of this paper is

then to see whether and to what extent improved‘organlsatlon :
and operation of water management could increasec food and
especially paddy,- ‘procuction. - :

The second objective in closely related, but partly
distinet: the saving of foreign exchange. The extremity of
the crisis that now faces Sii Lanka is difficult to grasp.
According tonevspaper raports of estimated foreign exchange
earnings in 1974, half would be needed to maintain imports
of oil at 1973 levels, and much more’ than half for food -
importg, let alone capital equipment, newsprint, drugs, raw
materials for local industries, agro~chemicals, pesticides,
and other-items. As early as November 1973, before the
magnitude of the crisis was evident; a new way of thinking was
alrecady -envisaged in the Sri Lanka ccuntry statement to the
Seventecnth Conference of FAO: : '

" Mesewe think that the correct perspective; at least
as a transitional phase, is for us to organize our
" farming in such a way that we consciously limit and
‘ contaln the quantitics of 1mpo ted inputs that we:
~will use in our agriculture ee.. The’ adoption of
these policies must necessarily mean a reoraerlne of
our research and extension services as well as
“introducing ‘changes in the pattern of farming.  We
are conscious of the fact that very high levels of
productivity pér unit of land or labour can be
obtained only by the managed application of very
high levels of inputs. The acceptance of this.
scientific truth will not deter us from accentlng
the challenge of the present times that our
- agriculture must -rest on. the lowest possible levéls
of 1mported 1nputs." (Debabes 1973% col.815)

The question arises to what extent tater or water nanagement
can pe substituted for imported inputs at present used in
food, and espe01ally pahdy prod uctlcne



The third objective concerns equity. Irrigation systems
are notorious for the way in which their physical layout favours
some and penalises others. Attempts to mitigate such. 1nequa11t1es
often conflict with the criterion of production. . Nevcrthcless,
in line with na‘tional values and my own, some weight is given
in this paper to fairncss in the distribution of water and
access to it. .

The reader is asked to understand and tolerate the
directness of the unsolicited rccommendations with which the
paper ends in the light of the current economic situation. I
write with some reticence as a foreigner who has lived and
worked in Sri Lanka for no more than a few months and who
cannot speak Sinhalese. It would be safer to write a purely
academic paper. But given the economic abyss vhich faces'
the country, the probable severe shortage cf the inputs on
which the green revolution strategy has been based, and the
absence of any prior studies vhich have combined the.cconomic,
organisational and nolitical aspects of watcr menagement with
the technical imperatives, it would be irrcsponsible not to
come out forthrightly with what I believe is a relevant and
practicable set of prescriptions. In deriving these. I have,
drawn an experience with the organisation of paddy irrigation
elsewhere, especially on the very successful Mwea Irrigation
Settlement in Kenya Chamberscand Wovis 1973) where cultivators
have for a decade averaged ovcr 110 bushels per acre. But )
the great bulk of the cvidence is from Sri Lanka, and the
recommendations are tailored to Sri Lanka conditionse

Perhaps I may also be forgiven for feeling inhibited
by the immemorial experience with the problems of irrigation
and paddy production in Sri Lanka. I have had the fecling im
writing this paper that I am moving over ground vhich is well
known and which has been moved over meny times before. Again
and again, in reading and discussions, I have been struck
with the age and familiarity of problems. One reads, for
example, in Senewiratne and Appadurai's work Field Crops of
Ceylon (1966:8), that "Self sufficiency in rice has been the
declarcd objective of Agricultural policy in this country
‘for many decades and numerous measures have been adopted
in an attempt to rcalise this goal with varying degrees of
success".

The same might as well have been written today nearly ten
years later. But what is different today is the acuteness
of the impending & deepening economic crisis, the grave
threats to the green revolution high-input strategy, and the
new’ offlolal .emphasis on water menagement. These do at
least suggest that this mey be a good time for a fresh look.

«
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- THE CONTEAT- THE DRY. AONE AND PADDY PRODUC'I‘ION A

' ’l‘he characterlstlob of the Dry Zone ha.ve been described by

~ a number of authorities (eeg. Farmer 19573 v_arlous authors in Pieris

eds nods (1967); and Mendis 1973). We need not céncern ourselves
here with problems of definition of the Dry Zone except to note
that the "simplest is that ‘erea which lies below tHe ‘75 inch isohyet,
very-roughly: two~thirds 6f the island. “For-the purposes of this
paper it is necessary to deal with figures which are available on

a district ‘basis. We therefore rather crudely take 12 districts as
comprising the zone for our siatistical purposés. These districts
are Puttalam, Kuruiegala, Moneragala, Jaffna, Vavuniya, Mamar,

" Anuradhapure, - Polomlaru-nra, Princomalec, Bai.‘i::.caloa, Amparai and

Hembantota. T addition; Walawe appears in’ some: fables as it is

e bpedted “as ‘g district for agricultural statistical: ‘purposess

1o
2.
"3,

4o

56
6o

8s
9e
10,
11,
12,
13,

o

(2)

The rainfall in these dlsmrncts for the two main scasons of
paddy .cultivation — Mahs (Northeast Monsoon) and - Yala (Southuest

'monsoon) are shom in the tables

'PABLE 1, DRY 7O0NE SEAS JN_AL_ MEAN m@ALLs '
L e  Nowof Mean Ra:.nfall
. ... Representative  years of .

District = = . - gtaiion, ‘records A_Mg.h_'a Yala, Anrmal
Puttalam TEEBowa (552) 59 31,61 14213 50499
Ku:tunegala(1) - Kitunezala (302) 88 7 23 33,46 81469
Moneragula f‘_oﬁii_b.zl;ampttlya (- 36) 32 35 5. “\'12.0_.59; 69415
Jaffna’. - .. - JaPraa (215) 102 . 41,53 1576 - 52034
xfammi;va'; 4 B Iltedwl,.{enle (420). . 76 44.91 12:56.  62.42
Wamnar- - Vurwken (402) 75 32,18 . T.99  43.78
Muradhapura’. | Bfai‘end._aﬁkaﬁawaia T

T - (355) . 84 " 32.42 11,03 58.32
Polomnaruwa = Polomn. Agv.(487) 33 39:1  10.2  moss
Trincomslee .  Trifieomalee (576) 103 42,64 13.08 *€7.98
Ba'bc:.caloa. :'Ba,'-hi-;‘i:oaloa (n.s0) 104 -49._50‘ 7?75 67.12
fopatai. . Ampaxed Tamk (18) © 8T  50.58 11647 . T3.97
Hambantota -+ Hanbantota (168) 1042150 '10-.1.- 42.34
Walawe = D Eabs ler.ulya i" e e S

o (tank) (128) 5T 30.T ;11-7 | 57.98

Means of all stations:  37.61 10. 87(2)60 67

12 61( 2)

[N P P NP YR

The southem part of Kurtmegala, 1s, howeve; - in the Wet Zone.

10.87 s’ $he mean i ot Kurvnegala, T
12,61 is the mean with Kurunegala. T
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Notess - For stations 1y 2y 4, 5 and 6 Haha is taken as October

through February and Yala as April through dugust,

For statlons 3and T - .1y 1 faha is takcn as November
through March and Yala a@ May through September.

Fbr statlons 12 and. 13 Maha is taken as November
through March ard Yala as May through September.

Figures in brackets are rainfall statlon
gserial numbers.

{1 am'much-indebted t0 Wal Alles for thb_informétion on
_ which this table is based and for advice from him and
A8, Bgnatunge about the appropriate seasonal intervals).

Somewhat arbitarily for the purposes of this paper the Kurunegala

Yala rainfall has been excluded since it is so sharply different
from other Yala rainfalls. WMean rainfalls are taken, in crude
terms, ‘as being 3.1 feet in Maha and (after the removal of
_Knrunegala) 0.9 feet in Yala., Median rainfalls would be
slightly less then this, and would be more appropriate for

most of the calculations which follow. But they would not

upset the conclusions which arc based on orders of magnitude,

The irrigation systewms of the Dry Zone can be described

and classified in various ways including by source of water,
whether from a stream or river vith an anicut or whether from

a tankj; according to reliability; and according to the normal
division into "major" and "minor", . Since the main concern here
is with organisation, the classification is based upon orggni-
sational implications. Here the most important dimension

. appears to be physical size. There are, admittedly, substantial
differences between perennial flow 1qugatlon (such as Uda~.

Walawe Left 2nd. Right Bank ‘Schemcns)

vhere a continuous flow from am .

anicut is led into channels which are then, in theory at
least, assured of water; and the more typical tank storage
irrigation in which a fixed amount of water may have to be
eked out throughout a cultivation season. But in practice the =
operation of these two systems is remarkably similar if their
scale is similar: both suffer the same problems of channel

. maintenhance, of séxcéssive offwtake high up the channels to the
detriment of cultivation lower down, and of delays in water -
reaching the tailend where it iz often late and too little.
. The clagzification adopted here is based upon scale and its
associated type of organisation:

1.

i

Not to be confused v1th the Uda Walawa PrOJect, whlch
1s upstream, .. _ .

i arn



(i) major project lIllg&thQa This includes the Gal Oya,
- Uda Walawe, and 1 ahuucll Ganga Projects. These differ
.in that Uda Walawe and Gal Oya are both storage reser-

“voir projeots Tiablé to wator shortages while the °
Mahaweli Ganga Project relies to a greater exbtent on
continuovs flow and may not have the same problem of

" shortages. Nevertheless ths scale of” organlsatlon
-and the dangers of overdemand rcsvltlné from excessive
water use arc cemmion to them all, o

(ii) major irrigation. These aroc irrigation works from which
: the release and disiributiocn of water is controlled by
the Territorial Civil Eagincering Organisation. They
are distinguished from Minor Irrigation normally by the
presence of gevernment staff with responsibilities for
controlling flows doun to a point in the channel system
where control is handed over to the cultivators represenw
- tedy at. lcast in theory, by a Cult1V“thn Committecd

(iii) minor 1rr1gatlo“° Tb05u ar: 1r;1gatlon works from which
the issue of water is controlled by mcmb@rs of the
communlty whlon uses it

In desbribing distritution systems, canals, branch
canals, and distritutaries are uscd to refcr to the hierarchy
of channels undcr major progec+s and major irrigation which
are controlled by a government: opgaqlqatlon, while field
channels are those undsr major projzect and major irrigation
vhich arc controlled by the Cultivation Committee. Undeér
minor irrigaticn all .channels are field channels. The handover
point is the point, typically a gate, at which water is issu ]
from the goverament--administered part of the systen to the part
administered by the Cultivation Committee. In describing paddy
tracts, the term yaya is used to refer to a contlnuous tract -of
paddy land served by onec handover point.

In the twelve Try Zone Distx 1cts the asweddumized
acreage in 1971 was reported to be about 990,000 acres {MOAL
1972 a~sum of districs figures )e: This was a ‘7 por cont -
increase on the figure Tor 1968 sugzesting an annual zrowth -
rate of about 2 to 3 per cent. Eowever only about- two thirds
were. under-major or mipor irrigation, the rem:zinder being
rainfed and thus bcyond thc scope of this paper. More recent
estimates!can be inferred from the targets Tfor 1974 (MOAL. .
1973b) vhich are broken down into major, minor and ralnfed by
district. The Dry Zone districts sum to 3 ;

RO P
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Mabhe 1973/74 Yala 1973/14

~ target acres target acres

. 000 000
fajor Irrigation 392 258 - 650
Minor Irrigation o221 B2 309
Rainfed : 205 - 43 328
904 382 1,287

(not all figuros'sum because of,rounding)

Perhaps these lower figures giving a total of 904, OOO acres
arc to be p¢cferred to the earlier higher ones.

Reported yields (MOAL 1973a) taken as an unweighted
average for the 12 Dry Zone Districhts, omitting Mannar for
which data arc incomplete, over the 5 year period from Maha
1967/8 to Yala 1972 ares :

Maha 48,9 bushels per acre
Yala 49.4 bushels per acre

Thls contrasts with the higher yield potential of Yala than -
Maha. The most obvious explanstion (apart from pessible
unreliability of the 'statistics) is that although yields in

2la may be higher in a good year, risks are also higher and
the average is dragged down by years in which there is damage
from water shortages.

Natlonally, reported yields rose during the 1960s
from between 30 to 40 bushels per acre to between 40 to 50
and occasionally over 50 bushels per acre. As the table
reveals, insofar as the figures are reliable, more of the
increase in production rcported can be attributed to an
increase. in yields than to an increase in acreage asweddumized.
This was in accordance with thc strategy. of introducing
higher—yielding varities and improving the supply of inputs
to farmers, though improving the water supply through water
management does not appear to have been a 31ﬂn1flcant part
of this approach.
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Asweddur

Table: 2. - - - NATIONAL PADDY DROJUCmIUN STﬁTISTICS 1963 - 1913

‘ilfﬁmss"i. L
. miged 7 Har- = Yield Production
" ared = ‘Sown  vested Dper in
_— T ‘acres | area  .arca acre . 000
Year'  Scagon . 000 .acres’ acrcs ‘bushels _bushels -
19634 Maha ) - 1,014 ° 980  38.60 32,149 )
L Y 1,249 S o , ;-50,506

-1964  Yala 572 555 38.92 18,357 ) .
1964~5- Maha g . 985 796,  34.11 23,070 ; :

- . 1,273 . . 36,252
1965  Yala ) 471 - 447 34,70 13,182 )
1965-6 Maha ) . 1,050 11,007 35.91 30,739 ) -

o - ) 1,323 ST S Lo ) 45,187
1966  Yala ) 567 505  35: o4j; 15 048 ')
1966~T7. Haha ). » 1,054 1,006 . 40.84 34,900 ) -

o L 1,331 C ; 54 917

© 1967 . Yala 583 561  42.01 20,017
1967-8 5*.Maihai.§ﬁ S 1,147 1,078 47.49 43, 509;

1968 Yala ) Tt 596 556 44.59 21,084 )
1968-9 Maha ) 1,182 1,079 . -51.23 46,962 )

i ) . ) 1 ’385. .- L PR - ; 5 860
1969  .Yala ) . 521 L 48 48.24 18,898
1969~70 Maha ) : 14191 1,115 52.21 49,492 )

) 1,408 - . 3 6,447
1970 Yala - 684 661 49, 78 27,955
1970-1 Maha 1,947 1,089  44.90 41,560 g
1,419 - . 66,895
1971 Yala ) . 646 625 47.66 25,335 )
1971=2 Maha ) 1,186 880  48.09 42,327 ) . ’

| , g 1,448 S 62,720
1972 Yala 608 551  43.54 20,393
1972-3 Maha ) 1,179 1,085 45,54 42,004 ) 7

© 1,440 . : . 62,900
1973 Yala : A 613 575  42.78 20,896 '
19734 Maha 1,498 1,318 1 288{ 41 72”;;52\629

' Sources: DCS 1972 61, MOAL 1973a, ‘and - comnunlcatlons
... from. hOAL.<mn:¢ T e

Note: ”_Productlon is calculaied %y multlplylng nett
’ extent harvested by yiclds, The nett extent
harvested in Maha 1973/4was 15 per cent less .
© than the gross extent harvested.
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‘There are reasons-for trecatihg the yield figures with
care, The Statistical Abstract of Ceylon = 1969 warns us of
the crop-cutting survey on which the figures arc based: "Due
to certain operational difficulties in the’ conduct of the
survey for estimating the yield of . paddy, it is likely that a
certain amount of bias of a non-sampling nature may have entered
into the results of this survey. It is thercfore suggested
that the trends indicated in these figures be treated with a
measure of caution" (DCS 1970: 113, 114, 115) Nevertheless
there arc many reasons (declining food imports, incroased
fertiliser use, the spread of higher-yiclding varietics,
higher agro-chemical use) for supposing that yields did sub-
stantially increase and gross national production of paddy -
with them. It is important, however, to bear in mind that the
production figures are vulnerable to distortion either from
reported nett harvested areas or from reported yields, or from
_both since these are the figures from whnch they are calculated.

With these reservations, the paddy production figures
can be set against imports of rice to obtain an impression of -
- the gap between production and self-sufficiencye.

Table 3. RICE IMPORTS AND DOMESTIC RICE PRODUCTION.

: Domestic Rice C
Rice Importg " Production Total

000 tons -~ 000 tons "~ 000 tons
1964 - 549 | 721 1,270
1965 575 518 1,093
1966 54T 654 1,203
1967 372 . - 786 1,158
1968 388 ) 923 ‘ 1,310
1969 249 941 1,189
1970 526 1,092 . 14618
19711 334 956 14290
1972 - 262 C 896 1,158
1973 | 37788 1,258

Sources: KXarunatilleke 1971: 311 for 1964 — 1970: Central
Bank of Ceylon 1973: 218 for imports 1970 - 23
and own calculations for domestic ?roduction for
1970 ~ 2 based on Karunatilleke's assumption of
32 1lbs. of rice from a bushel of paddy; personal
comminication - W.P To Sllva for 1973°
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A number ‘of dlfferent eotlmates cenveage ‘on 90 million
bushels of paddy as the current annual level of consumption. -
To achieve self-sufficiency in rice, however, it would probably
beé necessary to exceed 90 million bushels because consumption’
would increase as self-suffiency approached (because of probable
increases in the rice ration, if for no other reason and .~
because of increaséd demand from the-growing populatlon) At
the same time, until Maha 1973/4, production had been on a
plateau of betwéen 63 and 67-millkion bushels for six yearsy
with the exception of 1969/70 wheén. 76 million bushels were
reported to have been produced. As a rough order of magnitude
it ie perhaps reasonable to guess on the ‘basis of these figures
that self—sufficiency in rice requires the proauctlon of an
addltlonml 25 m11110n bushels of paddy._

. Wb can now appraise the. p051t10n of the Dry Zone in
paddy production. Taking the two most recent seasons for
which figures are available = Yala 1973 and Maha 1973/4,
Table 4 shows the contribution” of the Dry Zone districts to

the natlonal totals. Taklng these

Table 4. Dgy Zone Padgz_groductlon in Yala 1973 and Maha 1973/4

4000 bushels

Yala 1973 =~ Maha 1973/4 Total

Puttalam - C215 g4 1,019
Kurunegala | 2,789 N 4,670 . 7,459 |
Moneragala . 168 | 1,070 . 1,238
Jaffna . 315 . 2,860 3,175
Vavuniya 58 9,840 1,898
w— % zm o
Anuradhapura 849 5,710 6,559
Polonnaruwa - 2,161 C 4,830 6,991
Trincomalee 272 2,080 2,352
Batticaloa 694 < 3,070 3,764°° 7
Amparai 1,946 3,740 . . 5,686
Hambantota 1,010 73,390 4,400

Dry Zome Total 10,571 ° :~;:ﬁ36,334_j" 46,905
National Total - - 20,896 . . -+ .52, 630;? 133526 ¢
Dry Zone as a =~ o i"‘j SER R
percentage of | 51 “;‘fv o 69“ T S

national total%glf

\Source;; Communlcatlons from MOAL ,Fxl‘;A”N:‘.'
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Note: Hambantota for Maha 1973/4 includes Walawe. No separate
. figures were given for Walawe for Yala 1973, for which
season Walawe production is assumed to be included in
, other dlstrlcts totals. : :

two seasons towether, the Dry Zonc Has reported to have. pvoduced
64 per cent of the na'blonal total. Figures for the ‘breakdown .
of reported’ productlon for the Dry Zone Districts are available

only for: Yaha 1973/4 ‘These are glven in Table 5.

Table 5. DRY ZONE PADDY PRODUCTION T'.fArIA 1973/4 BY TYPE
" OF WATEE SO SOURCE ™

PROE)UCTION I ,OOO BUSHELS

! Magor '_ ManI‘

Distr,ict . Irrlgatlon Irrlgatlon Rainfed Other - Total
Kurunegala . 840 1,500 2,330 = - 4,670
Puttalam 200 390 1200 0 130 840
Moneragala 420 340 . - 140 170 1,070
Jaffna 1,380 .0 60, 1,380 40 " 2,860
Vavuniys 450 740 © . . 500 150 1,840
Mannaz C 1,25 330 180 510 2,270
Amuradhapurs. 2,260 2,900 © . 350 200 5,710
Polonnaruwa ' ,790,., , 460 . 400 180 4,830
Trincomalee 1,000 . 190 - 620 200 2,080
Batticaloa 1,040° 5 20 1,770 240 3,070
Amperai . 2,680 160 110 190 3,740 »
Hambantota 1,810 420 140 - 2,370
felawe = 1,020 .- - - - 1,020
Potal - 18,210 - 17,510 8,640 2,010 36,370 °
Percentage of ' - _ '

Dry Zone Total 50. 21 24 6 . 101
Percentage of : . _  ' o
National Total 35 14 16 4 »69~

Source: Communication from MOAL.

They show that for tmt season magor 1rr1frat10n was respons1b1e7
for 50 percent of the Dry:Zéne total, 35 percent of the national.
totad, while major and minor together were re°pon51b1e for. 4§
per cent of the national total. This was, however, an ..
exceptional season. Byt in general, in order to have an idea

of orders of magnitude, it may be reasonable to conclude that
the Dry Zone normally produces rather more than three-fifths
of the natiomal total, and that major irrigation in the Dry Zone
produces rather more tha.n one third of the national total,

18



It says:

The~que;tion<uhiohnue have to-consider, and to which we will

“return at the end of this paper, is o what extent improved water

management in the Dry Zone might’ provide s means for reducing the pro—
ductlon gap and mov1ng icwards the boal of gelf-sufflclencyo

. A CHANGE I TFINKING THE PRODUCTIVITY OF- WATER

In order to answer this questlon we must ~adopt a sllghtly
unconventlonal way -of thinking.

. The: hlstorlcal record over the years reveals 1nterm1ttent
reforences to water as a scarce resource. Thére is the much-
quoted statement LYy Llng Parakramabahu the Great that'

"In a country llke unto this not even the least

‘quantity of water that is obtained by rain should’

" be allowed to flow~1nto the- ocean W1thovt profltlng '
mamlM - .
More recently Farmer observed that "one of the most urgent
tasks if Ceylon's water resources are to be used to the best
advantage is to arrive .at more economical use of irrigation -
water.? (1957:184). A further example can be taken from the
ILO Mission which identified as the next main-task in
agricultural production "to inteneify land use ee... and.to
economise water"(1971as. 102). - Perhaps the fullest statement
is Wyatt's axiom (Abeygunawardena ed. n.d. (1967) 163—166),
the core of which is contained in the words ' ;

"The ultimate development of aorlculture in Ceylon
depends on the development of ﬂvrloulture in the
Dry Zone. : : E

The- ultimate development of aorlculture in the Dry
Zone' depends- on. the water available for irrigation.
There iz more irrigable land in the Dry Zone than
there is water to irrigate it. Therefore the
ultimate development of agriculture. in-the country.'
is limited to the optimum u@e of the irrigat1on
water availablel" : :
- (1b1d., 165)

The UNDP/F%O F&nal Renort on- the Mahaweli Ganga Progect supports
this axiom in the case of the- larg est 1rrlgatlon proaect with
the largest volume.of water.: -

"The surveys of the Scheme have revealed that soils.
suitable for irrigation extend over an area of about
1¢5 million acres. The water resources available

after full development (about’ 5.6 million acre feet.
per year) would however only be enough for, year—round
irrigation for about 0,9 million acres. In other

. . words, the limiting factor is.the, avallablllty of
”-water and ‘not of land. I ,

(UNDP/F’AO 1969 55-'56)

PN
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:fFﬁnally, Alles in his seminal artlcle written seven years ago
" on "S0il and Water Congervation in the Dry Zone" anticipated -
much of the reasoning vhich follows, arguing that water should
be treated as an 1nput w1th econonlc value° (Plerls ea.n.do

(19o7) 2-3)

It is, however, od“ly difficult. to pursue thls line of
thinking through to 1ts logical conclusion, and then having
reached it, to remain. there, The issue may be. stated 81mp1y.
We are concerned with the relative scarcities of two resources
necessary for agricultural production — land and water.
Wherever irrigation is not practised, land is a proxy for
water, vhich comes from rainfall: the more land, the more
rainwater. In thinking about yiclds per unit of land we are

hen also thinking about yields per unit of water, since the
first subsumes the second. 3But with irrigated agriculture,
the position is different. Where water limits precduction
more than land, then productivity should be thought of and
expressed primarily as yields per unit of water. In the first
situation, without irrigation, land is water—augmenting: that
is, the water available for agriculture can be,increased
automatically by increasing the arca of land cultivated. In
the second case, with irrigation, the position is reversed:
water augments land. The land available for agriculture ‘can
be effectively increased (i) by increasing the water available
or (ii) by more sparing applications of water, either of which
provides a surplus for use on additional land or fer taLlng
additional crops off the same 1and.

This is so simple and sc obvicus that it is at first
sight extraordinary how rare it is for economists; engineers
or agricultural scientists %o think in terms of yield per unit
of water. When the word "yield" is used, it is almost always
assumed tc refer to yield per acre of per hectare. -Two recent
examples from many illustrate +this point. First, Gunadasa
(1973) in a paper which breaks out of conventional per unit
area concepts in paddy intensificatiom, and considérs returns to
captial = and returns to labour, nevertheless.never mentions
returns to weter. Second, Ladejunsky, in a recent article
summarises his point of wview as "In brief, the green revolution
gtands for producing more food and cther agricultural products’
from less land" (1973:4~133). The attitudes of both writers-
are valid for many environments; including, for exampiec, the -
.Het Zone of Sri Lanka where water is often too abundant, and
for all rainfed conditions. They are misleading for those .
irrigation condltlons where it 1s not land but water that is
.more 11m1u1nba :

These are, however, the condltlons p;evalllng in most
of the Dry Zone in all three types of 1rr1”at10n - magor
progect, major and m1nor.

Under ma jor progect 1rrigat10n, not only will water be
more 11m1t1ng than land under the Mahaweli Ganga project, but

20 -2
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it has already proved 50 under current levels -of ranagement on-

the Gal Oya and. Uda Halawe Projects. At CGal Oya some 20,000 -

acres. .which it was originally intended to irrigate have not - '

been brought inder 'cultivationd and thete are shortages of water

at some of the lower edges. of the scheme (Houghton and Rajanayagam
1973:4 (MOAL 19720:-8~9 and 39). Moreover, of the paddy acreage

" under . command at Gal Oga about. on€¢ third to one half remains
uncultivated each Yala“s .The situation at Uda Walawe is if - ’

anything a more marked example of water, rather than land, :

shortages. - In :each of Maha 1972/73 and Yala 1973 only some

11,000 acres of paddy were cultivated’, as against the longer-

term plan for 25 ,000- acres of paddy bLt even with this small

acreage a shortage of water .in the reservoir held up releases

for Maha 1973/74 some gix weeks. from: 15t October to 5th : : N

Novemser, delaying cultlvatlon beyond 1ts optlmal date.

On nelther project need water be so0 11m1m1ng Much
of the present difficulties and failures to approach the
potential irrigable acreage stem from permissive water issues
at the request or instance of cultivators. For much of the
time the water duties are restrained not by considerations of
water management but quite simply by the capacities of the
canals and channels. In the event water issues on Gal Oya .
are held down by the diminished capacity of the main channel,
designed for 1,145 cusecs but after 20 years or.so without )
maintenance only able to issue 700 to 750 cusecs; while on- :
Uda Walawe the right bank canal is continually operating at .
30 per cent above its designed capacity. Considering that it -
is uater, not land that limits or will limit Yala acreages on ‘
these pro;ects it is mystlfylng tc note the mannex in W%hich
the capability to provide water for that acrcage is dlssipated _
by capltulatlon to cululvators‘ demanas. - : /

HWith maJor and m1nor 1rr1gat10n in the Dry ?one, water
is probably if anything even more limiting than wnder the majo
projects, although ecach tank is a case on its own, and exceptions
can doubtless: be founds ~ The official flgures for percentages
~of asweddumlzed extents actually séwm in Hambantota district
may give-some indication of the general tendency. The acreages
reported sovm as percentages of the acreages reported asweddus
mized, exprossed as means of five years!. flgures iorITaha -
,1967/8 through Yela 1972 were B

" Meha  Yala
| Ma,,_jor irrigation ,' - 18 6 )
Minor.irrigation .. . - 76 - _ 33 --(4RTT 1974:58)

1. Feulty. survey and/or des1gn may also ‘be partly respons1b1e
for this. .. - EE

2. Reported flgures could eaelly be, exaggeratcd because of
doublemcounting'under staggered cult1va»1oh.

3. These were, however, reported to. be. cllmatlcally Jpoor
scasons on Uda Walawe.
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Ofcourse, many factors may influence a failure to cultlvate7

and the low percentage for Maha under major irrigation is .
associated with a loss of secasons under staggered cultivation.
All the same; a subjective. impression is that shortages of-
water contribute seriously to these st hortfalls in Maha, ‘and
“that they are the main factors in Yala. 4 .counter argument:
is that the low percentages reflect over—extension of asweddumized
acrcages for the fanks in question, and that 100 per cent
cultivaticn in Maha is now only possible in years of exceptional
water sucply. This may - certalnlj be true, as a result of o
encrogchments, under current levels of water management. Under
better management, the percentages should rise, and the degree
of apparent over~ecxtension diminish and perhaps often appear
as under-extension. = Water would remain generally limiting
rather than land, since under most tanks there appears to ke
additicnal land sulteblc for cultivation but not yet asweddumized
~Were there more water, or if it were used more sparingly,
larger acreages could be cronped. Once again, water and
sparlng water, nanagement are 1and~augment1ng.

These con81derat10ns imply - that the preoccupatlon with
land as against water is misleading, It is, however, tenaciously
persistent. We must ask why in order to be able to guard !
against.it; Several influences can be suggested.

~ the bias of conventlonal economics Wthh regards 1and
labour and capital as three main factors of productlon,
omitting specific mention of water.

- the origin of agrlcultural economics as a d1s01p11ne'
in countries with temperate cllmates where land is a
proxy for water..

- the gulf between the disciplines of irrigation
engineering dealing with water and. agronomy dealing
more with land and crops.

"~ . the ease of measuring land and ylelds per unlt of .
.land compared with the dlfflculty of measuring water
- applications (including percolation, evaporatlon,,i .
trangpiration and outflows)." o

- the lure of the new project and the ¢reater attractlon‘f
of opening up and settling new land under & new supply
of water. compared with improving tlhe efficiency of use
‘of water under an existing supply

. =~ perhaps some deep. humard Propensity to value and think
~in terms of land. (see for example Ardrey 1967)

When these factors are taken 1nto account, it is easier to-
appre01ate the difficulties in changing our vays of thought,

Once it is accepted that water is scarcer than land in
the Dry Zone, we find we neeéd to revise our cencepts of
productivity and that +¥ nere are implications for research
methods and priotities. T o
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(1) Concepts- of  productivity:. Referring to-the problems of .~ ...
obtaining fertiliser and agro~chemicals in the new world
situdticn, the"Sri Lanka country statoment to FAO in November:
1973 ‘said- that "... the world food crisis should prov1de an
excellent oppoértunity for generéting a new value'system for
agricultural productivity" (Debates: cols 815-6). This may
particularly apply to water, especially if other inputs become
very . scarce. . ‘Already agricultural’ research is increasingly =
using new criteria of efficiency, notably returns per unit of
time-and returns per unit of water (Kanwar 1973:4). Returns .=
per unit of fime may be more appropriate in conaltlons of lift
irrigation where water is not limiting, and they do not appear -
to have much application in Sri- Lanka;, except perhap$ in the
Jaffna area. DBut returns per unit of water are directly and
v1tally applicablei Bxperimental work conducted at Siripuppa
in India, reported by Kanwar, presents "uater use efficiency"
expressed ‘as kilogrammes of grain yield: per centimetre of water
per hectare.” For Sri Lanka unlts, the equlvalent (but not equal)
ratio would ‘be brishels -per’ acre inch or acre foot of water.

We may. distinguish here between a farmer's point .of view
and that of an agricultural planner or economist. For the
farmer, hls land is usvally his datum.. For him it - ig often
ratlonal to think in terms of productivity per wnit of landl
- only when his irrigation water supply is constraining does it
become: senalble for him to think in terms of the- productivity
of water, and then -only to the extent tlat the constraints are
predictables For ‘the agricultural planner or- econom1st, in
contrast, national resources are the datum, and for them it is ”@‘
particularly logical and necessary in 31tuailons Tike that of
the Dry Zone for analysis to be in ternis of the product1v1ty )
of water, , : ,

The argument can be carried further. ~There are, of
course, many rigidities which limit the ch01ce of crops, and
rice is’ l1ke1y with flour to remain a pr1nc1p1e staple for
many yearse. But in a sxtuaxlon of natlonal .and 1nternat10na1
food shortage it may be more important to cohsider product1v1ty
not only in terms of yield: water ratios but also of calorie
water coefflclents. Taklng flgures 1n use on Uda Walawe we.i]
get the following results. - . R

S

1. Although his first concern:may: often. be the marglnalh
product1v1ty of. 1abour. S e i S LI Lt L N AL R &
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Table 6. Calggig>hitre;Ratios for Paddy and Soyabean-by~Seasons

L L L Ca.ls/100 gm Cals/
Water duty 3. .Per Jore . = . for the .. litre
Crops = acre feet M~ Yield . Kgs ' ..crop )

Paddy - R » : I
(Maho) 3 3700~ 70w 1016 345 . 95
Paddy IR ' PR '
(Yala) 5 6167 - 80bu 1161 . 345 65
Soyabean o e B A L . .
(Yala) © 4.5 1850 '1,120 1bs. 508 7432 119 - B

Notes: " 1. The water duties must be regarded as rather
‘ - speculative. Elsevhere in this -paper it is .
argued that ex-sluice water duties in Maha are
usually less than half those of Yala. The
' advantage of Maha paddy over:Yala is therefore
" probably underestimated.

2. The yieldsfassumed for paddy are high compared
with Dry Zone averages of about 50 bushels per
acres In practice Yala yields do not appear to -
be significantly higher than Maha. :

3o Mo adjustments for moisture have beeﬁ made.' The
cals/100 gm figures are based on 1347 moigture of
paddy and 8.1 m01sture with whole" soyabean. S -

(Fbr calorle/welght ratio flgures and. for other adv1ce I am ,
grateful to WeB. WlJera.tne.)

Insofar as these figures are valid paddy culiivation in Maha
is much more efficient than paddy cultivation in Yala, and
soyabean cultivation is more efficient than both (qulte apart
from its hlgh fat and proteln content, and its potential. for
fixing nitrogen in the soil)s, In partlcular the greater
efficiency of soyabean over paddy 1n Yala is strlklng.

The point heére is not that these flgures are necessgrlly

completely valid; but that there are’ the: sorts of calculation.
which should be made. -

(i) Implications of Research

The implieations of this -concept of the product1V1ty of
water for research can be examined at two levels.

4t the level of agricultural research statlons, a - -
careful appraisal of the costs of water megsurement and of the
opportunity costs of research capacity should indicate the
extent to which yield: water and calorie:s water co~efficients
should be measured in work related %o the Dry Zone. Perhaps
it could be a rule that even when it is not possible to measure . »
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directly the consumptive use of a crop, at least an estimate
should be made; and if yields must continue %o be expressed in
terms. of productiviily per unit area; then tables should alwvays
‘also 1rclude estimated productivity per unit of water. The
land fixation is so strong that even when the amcunt of imater
required to achieve a certain yield is stated, the final step
 of expressing this as yield: water or calorle' water ratios is .
left out. Yet these are essential for effective comparlsons

of water use efflclency.

. Ai a sccond level, there may be much 1o be gained

from conducting agrlcultural research in-the cultivators!

fields (as for example by Sivanayagam at Maha Illuppallama

and by Houghton and Rajanayagam at Ampari). The differences '
in water duties under the controlled conditions at research
stations and those used by cultivators are sometimes spectacular:
and it is only by becoming aware of the practical conditions

. of water management in the field that the correct priorities

for research can be assessed, It camot bé enough for
agricultural scientists to work on controlled experiments

under optimal conditions and then to stand bhack from the
difficulties of field implementation, dismissing them as
"peoplets problems™, Good research is implementable or

assists policy choices; and that must: be based, as much of .
the work in Sri Lanka has been, on an understanﬁing and ~
‘realistic appraisal of field condjtions,: which are almost

always less optimal than those on the research station. It

is at this point that: sociologists and agricultural economists

have a contribution to .make. They are trained to look at.

.rural situvations from different points of view vhich complement

and’ correct those of agricultural scientists. Their contri-

bution may be especially important in water management in

- assessing what can be achieved, and in applying the criterion

of water productivity as opposed to that of land, in assist-

ing decisions about research prlorltles, and in worklng out

the anpllcatlons of research results. :

(111) Ch01ce of Practices

The concept of product1v1ty in terms of returns of -
water also provides a criterion for judging between alternative
.practices. The green revolution approach appears to have
- _gone ahead largely indifferent to its water -consumption
requirements, except in- ingisting that a reliable and adequate
water supply must be provided. Water has been treated as a
free good, a part of the environment that can be taken for
granteds But if the argument up to this point is correct, a
jprlme criterion in devising and choosing between cultivation
practices should be ‘the returns to water used. It is this
approach which underlies the sections which follow, in which
"~ the costs and benefits of some alternatlve practlces 1n Dry
Zone paddy cul? 1vat10n are. assessed,
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'PRACTICES AND CHOICES . . . . .. ... . - ..
"7 Armed with the criterion of. the productivity of water,

and’ taking food production, foreign.exchange saving and. equity

as benefits, we can now examine some af the irrigation and-

cultivation practices in the Dry Zone. Most of the factors

contributing to 'low productivity of water have an organisational

of management dimension, and it is with these- thai we are .

finally c¢éncerned. But'd'firsf'step.is,tc‘try,tq identify

what ought to be done. Only then can we look at how to try

to do it. o . -

The{braqfibesx@deChoiﬁgs\in,irrggation”and paddy-
cultivation interlock and overlap. We will try to separate
out and analyse the main manipulable clusters of activities

and choices, which seem to be:

'~ water ﬂutieé and'pfoducﬁivify | ‘
~ alternative uses of water: Maha vefsus Yala
-~ timeliness “4nd sféggered cultivatiéﬁiiiﬂf{’
~ choices of crop varietj‘_‘ A

- substitutions between foreign ex¢hange, water and labour,

Water Duties and Productivity ° '

A water duty is the amount of water passing an issue point »
expressed as a ratio of water volume to area irrigated.  Here ‘
we shall follow' the convenition ‘used in Sri Lanka of expressing
this in terms of acre-inches and acre-fest per ‘acre. Much
confusion®can arise &nd vagueness persist if the.point at
which the *duty is measured is' rot specified, ‘We.shall refer
to water duties "ex-sluice", which means the duties passing
- over the sluice of a tank or anicut; and on-field water duties,
meaning the duties received by the cultivator's'field. Further
confusion is common when it is not clear whether a duty inciudes
or excludes rainfall. Here we shall follow the convention- that
ex-sluice water duties include only .the water which passes over
the sluice, whereas on-field water duties include rainfall,
. =/ -Observed. water dutiek in practice in the Dry Zone vary
considerably and are Particuldrly sensitive to the permeabili.ty
of the soil and associated percolation losses. ‘They alsc tend to
be higher during'Yala and Maha. Some water duties sre “listed
in Table-?,- Lo . A L e . )
.The: theoretical water réquirements of ‘paddy cultivation
derived .from:research aré much lower than these "figures based
on actual.practice;*fﬁeneWiratne‘and*Appaduraijstatéfthgﬁ°the
benefits from standing water'during7growth3cahfalso be obtained
by more soil. saturation and“that "Standing water is”d luxury and
confers only marginal benefits such ds température régulation
which is hardly of any use in Ceylon, and weed control which can
be achieved by other means (1966: 49-50),

.~

@
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Research-based estimates of on-f 1eld water requlrements have
been made by Murakami and Vignarajah (n.d. (1966) 158) and by
Mles (n.d. (1967):55). :Both estimates apply to a four-
month variety. The best interpretation of- Murakami -and
Vignarajah's findings in the form in which they have been

Table . Some water duties in practice

(acre-feet per acre)

Source of data. Hea.na.ng of f1 gures » Ma.ha. Yala.

Te Anmugam 19573 Observed water duties ex~ 05~ T 4~ 19
sluice excludlng evapora~ .
i tion, other storage" 1osses
- aund- ramfa,ll :

2, Field inter~  Common conv«_:—_:nt}grié about 3-5 6=-38
views - " storage required for ex— '
- (1973/74) ... . -.sluice issues-for Ihaha -
., ~and Yala .
3, Uda Walawe. Water issues, probably from .
Project -  main into branch channels, »
memora.ndum "+ October 1972 through

January 1973 (an incomplete
Maha not including rainfall)

‘Tracis 2-4 L6 o
Tracts 57 9 7
Chandrikawewa 9
- Tract 12 7. T
4. Personal . " Gal Oya experiment with a ;
communica~ 3 month variety ~ water
tion, Co¥W. supplied to field, not
Houghton . _imcluding rami‘ail which < iw. o
(1974) " "was however negligible _
S S ‘F&merls.centrol plo-b..., DO PR, ,48 ..

FIRTRN e e aaan e W g e e © s emrean ame s

m:.srenorted (see d:he anpvepdn.x flor an a.nalysm of 'bh:.s 1ssue),

is that. 1nc’lud1ng: water; for land: pre para.’clon and with contmuous
flooding throughou% the. life of the crop, an on-field duty of

449 feet' is req&uredﬁ for Maha ahd OF 63 feet for Yala. Alles! - sy
- .estimate is that exclud":mg water foriland prepara&;on, 3 feet
‘are requireéd in Maha and 3} feetiin Yala) i thes
s wWe add Murakami * s, estlmate of 170 mm (0.6
-land prepara.tlon, we have 3.6 feet for Maha’and 4.1 feet for ™

these latier .
e-et) of water for

Yala. These two e&tmates can then be placed against tuo sets

wen L e e mmeun we e s e en 0 St w e e b D iy W S Tebms e s s eemmiihee ok e f ek S, e e 4




of rainfall figuresx

a) mean seasonal ralnfall for the Dry Zone

b) AlIES ! 75 per cent probablllty flgures for ;

Ma.ha Illuppallama (1b:.d 46).

. %o obtaln on~field water issue requlrements° .

Table 8, On~field water duties and-issues with mean
- rainfall
On-field Issues required
- " water ‘ fo' “the
Source - Tduty " Rainfall fleld
“Maha  Yala Mahdi Yala Maha o Yala

- Murakami and

Vignargjah 4.9 6.3 3u1

Alles 'Y 3.6 4.:1

Murakami and . - L
Vignarajah' 4.9 6.3
AIleS 'Y 3.6 401

301 049
2 05

2 0¢5

1.8 5,4§ Mean

Rainfall

'2'.9:' 5.8% 756 pro=
, 1.6 36

bability

If these flgures are adgusted by assumlng 15 per cent wastage
of the water received on the field through overflows and a 25
(assumlng major irrigation) the

ex~sluice water duties become

.percent loss in conveyance

Table 9. " Ex~sluice wafertduties in acre=feet

nﬁﬁbé'“”_ N Mdm

 Yala 1 ﬁéha:Yala.ratiQ

Murakami and

Vignarajah - '-3?2

Mles ST 143
Murakami and : o
Vignarajah 4,5..

Elles . - 2.7-'1

19 -
4.8

543

. M8?4 .::

2.5 , Mean ralnfall
T “years -

3.7 :

75% probablllty
260

1e9 % Low rainfall =~

It is quite possible that the assumptions of conveyance losses
and of wastage are cxcessive for many Dry Zone conditions

because they take no account of the re-use of drainage water and of

®



' They glve us (ex#slulce)

1nflows £6 flelds through seepa@e from other flelﬂs. Bat- - -
even if we “accept these ex~sluice watér-duties-as they stand,
they diffen sharply from the earlier actual duties. For our
generallslnb purposes the, mean ra;nfall years may bte takene

;'L:L‘.u. e e e e s - Ag- ca.lculated “Observed. . Field ’

above duties conventipns e
. L 'ﬁArumugam)
Maha range fe3 -3.2 05-17 35
Yala range . 48-T9 4-19 6-8

These calculations suggest that in both seasons there is a
heavy wastage of water. In very rovgh terms about twice as
much water is issued 4n Haha as is necessary under the fairly -
liberal assumptions listed above. Water is also wasted in
Yala, but to a lesser degree. The implications of this will

be taken up later. For the moment we can note that it appears
-that with more. sparing issues of ‘water in. Maha the product1v1ty
of ex—slulce uater could be sharnlJ increased.

‘This conclu31on is. further cu.pported by losses from
excessive water aDPIICutIOHS and- from flooding.’ This applies-
partloularly under permissive water: management regimes, such
as Gal Oya, and ‘when there ig heavy ralnfall typlcally in
Maha. At the tail end of many majdr and some minor irrigation
systems there are asweddumized areas vhich are especially
vulnerable to crop loss or delayed planting as a result.of. . -
flooding. .On Gal Oya.alone.the e are reported to be several

. thousand acres which in a dry year produced an unusvally heavy

crop because they were, exceptionally free from excess water.

Research in India’ and” Sri Lenka further strengthens

- the.conclusion. that. more.sparing.-applications can. decls1vely;~

improve the productivity of water. Work on black soils at -
Siripuppa in India ‘reported by Kenwar (1973:4) has shown
(Table 10) that water use efficiency is lower with continuous
submergence than with saturation to hair cracking, which in-
turn is lower than with saturation to field capacity, and
that under experimental conditions these ‘treatments:involve
negligible declines in yields per unit area of land.
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Table 106 Effect of different moisture levels on water
’ ‘ use efficiency in rice

© (Black Soil at Sarlpuppa)'

o Mean Grain -~  Meagn amount Water use
I Yield of Rice of water used efficiency
Moisture level  GQuititals/Ha _Gm Kg/cm/ha
Continuous - T ' . . ‘ ) -
submergence - 49,9 13949 35¢6

(5 om) | o -

Saturatldn_to ’ T ) L . 17
hair cracking 49,6 . 89,2 S 55¢6
Saturation to : o o ‘  - o T
field capacity . 4941 L T962 0 .- 6241

Source: Kanawar 1973/7

Work on Gal Oya conducted by Hbughton and Rajanayagam has shown
that in field conditions the contrasts in water use efficiency °
between controlled and permissive applications can be extreme,
While a control farmer cultivated a 3-month variety using his
normel water use praotices; three trials with ‘the same varieties
were carried out nearby using more sparlng appllcatlons. These
were categorised as "wet",'"medium" and dny appllcatlons. The
results arc shown in Table . :

Table 11. =~ Relative efficicncies of water use under foif

treatments on the Gal Oya Scheme

Y
i

Number . Water  Tields in - Efficiency

T Tof  Mype of supplisd “Baghels . ik bushéls
plots‘ ./_plot.  to field .acre Mean per acre inch
2 Tet 30 109 1005 . - 3.%%
o R © 92 L
2 Medium 1T 0. 100 10445 6.15
B - R -
2. .- Dry 14" 93 94 . - 64T1
1 Control 18 fect 62 62 0029
 (cultivator) .

Notess 1o Sources Personsl communication, ¢.W, Houghton 1974

2¢ Standard feftiliser applicétions were given to the
trial plotss Although the control farmer claimed
he made these applications, this was not confirmed,
Low or inappropriate applications may therefore have
contributed to his lower per acre yields,
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'};3; Neg11g1ble ralnfall fell during the period (Yala
1973)

Accordlng to thcse Plgures, the wct, medlum and dry plots
were respectively 12 (wet),.21. (medlum) and 24.(dry) times-
more eff1c1ont than the control plot in their use of water.
An attempt to 1mnrove tze pronuct1v1ty of water can
start from the factors vhich contribute to waste. Some of .
these are phyﬂlowl. Excessively permeable. soils are asueddu— .
mized, as On Uda Walawe. DBadly laid out liyaddes contribute. -

to waste. Percolation losses in channels wunder major irrigation

are high, conmonly estimated at 25 per cent; . 11n1ng channels
is. an- obvious means of reducing thesec losses; but is-rarely .
practicable because of its cost and foreign exchange require— _
ments, .Other logses result from. damaged and faulty structures.
Padlocks on gates are broken and not replaced, making controlled
water allocatlonsﬁdlfflcult or 1mpos31ble, sometimes with a
huge cost in loss. of timeliness of planting and adequacy of
water. supply lower dewn -a-chammel as.a result of excessive
and ‘continuous extractions higher ‘up. Other structures leak
and are not repaired. --One of the supply gates through the
Kataragama bund is said. to have been leaking for five years,
sometimes. augmenting flooding and at most times wasting water -
required at the margin of cultivation. Any attempt %o0. improve
thé productivity of water must include an efficient and
effective system of maintenance of such structures as a
complement to the organ1sat10nal chanﬂes which are needed. T

But many -of the’ factors contrlbutlnb to low product1v1ty
of water are associated with farmers' practices and preferences.

“Farmers: haVG good ‘reasons for preferring flooding and a continuous
flow vawater through their fields.. It reduces risk by main-
 taining and 'continually replenishing ‘a-stock of water as a
. buffer against possible shortages later or drying out. "It
-.also reduced the labour ruquirement and makes supérvision -

easier since sparing applications are liable to be moré time

_-consuming and laborious, Farmers mey also prefer 1onger- N
" duration varieties of paddy which requirc more water than

shorter—duraticn varieties. Most farmers in the Dry Zone have:
also shown a readiness to adopt new varletles and practices,

--.and the green revolution approach.(high fertiliser, high :

agro—chemlcals, high yields) is water—intensive and also

. involves higher risks from water shortages than traditional

cultivation. In general, farmers can be expected to prefer
more liberal water applications than arc considéred desirable -
either technically or nationally. A basic problem is that

.farmers qulte ratlonally do not want to save water.

. Before tackllng tkat problem 1t will be as. wcll to
go further: in trying: fdiidentify other aspects of how' bene-
ficial more stringeéent water. management might be. And to do
that e must look at alternative uses of water saveds
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Alternative Uses of Water Saved: Maha versus Yala

- Using the criserion of productivity of water, we
can try to compare the marginal efficiceticies of Maha and Yala
cultivation,” This is a complex -subject, many of the subtleties
and twists of which are probably either not perceived here or
if perceived not mentioned, . Some of :the assumptions usced are
very arbitrary; and the valldlty of the conclusions may be’
‘confined to certain types of rrrlgatlon situations ) ‘

The common philosophy of Iry Zone major irrigation is
that water should be conserved in Maha so that Yala cultivation:
is possible, enabling cultivators to take two crops of paddy

or more recently sometimes a crop of paddy in Maha and a
different subsidiary orop inm Yala) off the same land, It is
sometimes observed that the asweddumized acreages are overw
extended by what are pejoratively known as Mencroachments",
Leaving that question open, let us begin by asklng what are the
relative efficiencies at the margin of using the same ‘water
for additional cultlvatlon in Maha or storing 1t0for Yala.

For an’ imaginary major 1rr1gat10n tank (the rengblance

of which to Wirawila tank in Mambantota District is not
entirely a 001ncldence), with a capacity of 10,000 acre feet,
- a Yaya of 2,000 acres, receiving 12,000 acre feet in Maha,

; losing 20 per cent of storage through evaporation and per=

" colation betwecn Maha and Yala, and similarly losing all its
Yala rainfall, the relative water use efficiency of Yala under
four sets of water duty and rainfall agsumptions is startllng
as Table 12 shows,

The relative margihal efficiency of us1ng the same
storage water available in Maha for Maha or for
Yala for a hypothetical Dry Zone Tank, =

Table 12,

,(1)“

(2)

(3)

@

(5

© M

(8)

Illuppallama,

132

. Maha Total - Remain-
Water Water ing for Eguiv— Remain- Yala Yala/
Duty ~ - over Yala at alent ing for Water Maha,
required sluice eond of - Maha Yala " duty Yala acTro-
ex=sluice acre =~ Maha . acre- ~acre/ ex~ acreg- " age
acre/feet feet acreage - age . fect sluloe age ~ratbio .
B 3.2 6,400 5,600 1,750 - 4,475 - 566' 832
B 1¢3 . 2,600 9,400 7,231 7,520 f408-1;567 0,22
¢ 45 9,000 3,000 667 ' 2,400  8i4 286 0,12
D 2.7 56400 6,600 2,444 5,225 :5;3 086 - :'0.4
Nb'tes
4 Murakami and VlgnaraJah's corrected flgures and mean ralnfall
B Alles! figures and mean rainfall
€ Murakami and Vignarajah!s corrected figureﬂ and’ 75 per cent
probability rainfall at Maha Illuppallama., ~° #
D Alles' figures and 75 percent ‘probability ralnfall at Maha-
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' (1) The water duty ex~slulce, For calculations seé pages 21

and - 280 ;

(2) Thé totel water flowing over the sluice’ at that- duty

.. to irrigate the 2,000 acres of the Yaya in Maha. - -

(3) The volume of water remaining for Yala assuming that
12,000 acre feet enter the tank in Maha, and that the-

: tank was empty at the start of Maha.

(4) - The additional marginal acreage which could be’
cultivated in Maha with the water remaining for Yala,
assuming the same ex~s1ulce water duty and land
available.

) (5). The volume of water remaining for Yala after 20 per

.cent storage losses from’ evaporatlon and percolatlon
between Naha and: Yala. . )

-26; The water duties required ex~sluice for Yala cultlvatlona~

- The acreage that could be cultlvated in Yala w1th that
W‘a‘ber. . ,' > .
(8) The ratio of Yala to Maha acreage using the same water.

The table suugests that tae efflclency of use of the Haha .
“water for Yala varies betweén 0.1 and 0.4 times that of u51ngf]
~is in Maha.  For purposes of: genéralising a figure of 0.25

may be reasonable.  That is to say, if the water is used L
for additional Maha cultivation, it will supply 4 tunes the o
acreage it could supply if stored for Yala. '

: These figures must be 1nterpretedJoarefuliy and also
qualifiéd. First, channel losses for marginal Maha acreages.
are likely to be high since the additional land cultivated

- will probably be at the tail end. ' Second, the yields from .

that marginal land may be lower than average because of
difficulties over water supply at that distance from the
tank. This qualification is, however, also an argument for .
tighter control of water issues higher up the channel. A

third qualification is that if the water supply is good, then
per acre yields in Yala are likely to be greater than in Maha.

In terms of orders of magnitude, however, these and
other qualifications seem unllkely to upset the conclusion .
that where there is additional land available for Maha paddy
irrigation, and where the alternative use of the water is to
save it for Yala paddy irrigation, production.per unit of

water will be well over twice as high if that water can be. ' ,
-uged for Maha. Whether it can be £0 used depends, of course,; L

on several factors, not least the ‘extent to which labour,
draug zht power and various inputs are constralnlng.. Some

'indication of lack of a labour constraint may be given, by the':“r'

amount of "enoroachment" whlch has taken place. . And one B
advantage of further exten31on of Mzha acreages 1s that those
who encroach may tend to be the poorer people. .

+



Any extrapolation from these figures is bound to be
.very hazardous. It is however, instructive to -explore
possible implications: The target for Dry Zone major irrigation
sown in Maha 1973/74 was, at.one stage, of the order of 400,000
acress If all these areas were similar to the imagipéry example
in that the Maha acreage could .be doubled by more sparing use of
water, and if yields to that acreage were 50 bushels per acre,
then an additional 20 million bushels of paddy would be
produced. In some cases the water used would have no opportunity
cost from Yala since it would otherwise have spilled; in other
 cases the alternative use for the water would have been storage
for Yala. If we assume that these quantities are equal, if we
take the Yalaj Maha acreage ratio for: the same water as 0.25 and
if Yala yields are the same - 50 bushels per acre, as Mahaj; then
the Yala production foregone is 400,000 x 1/2 x 0,25 x- 50 = 2.5
million bushels. The maf gain in production from this exercise
would then be 17.5 million bushels, '

The point of this calcmlation is not to show that' this
is a way in which such a large additbn to production could be
achieved, but rather to suggest that this is a direction in
~which it may be worth trying to move since the benefits at the
margin are so considerable, . On production grounds there does
seem to be a strong case, where feasible, for encouraging a-
larger MahaAacreage. This might coincide with a revised 1
production strategy of shifting emphasis from high inputs and
high yields to maintaining yields and extending acreages.

- This is obviously a major policy issue and depends partly or
largely on the fertiliser and agro-chemiqél import position,.
But if this is poor and likely to remain poor, the case. for
concentrating on imgroving returns to water by extending acre-
ages is Strengthened. ' " '

In many areas and in many cases, Saving water for yala .
remains a vital and land augmenting strategy. Yala cultivation
is also very important for cultivator families, since it gives
them two paddy crops a year instead of ‘only one. From a '
production point of view, the case for this strategy is clearest
where‘maha rainfall is heavy, as with the Gal Oya and Uda Walawe

Projects, the Yala acreages of which are liable to be constrained

by shortages bf water resulting . from permissive and wasteful
issues in Maha. An honourable exception to this statement is
the tenacity with, which those resposible for water ‘issued on Gal
Oya managed in -1973/4 to withhold Mala issues until 15th
January, ‘compelling cultivators to make use of rainfall for
their Maha cultivation up to that date. The water saved could
then be used to extend the Yala acreage, which is said to.be
usually limited by shortages of stored water to only one third
to one half of thé area under command. . Moreover, wherever

there is no additional asweddumizable land that can be cultivated
in Maha, the issue is simple: if water saved can be stored for
Yala, it should be used.sparingly and stored:
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The practical imperative which follows from this
discussion is scarcely revolutionary.. It is that in circum~
stances of major project and major irrigation except during
the period when a tank is spilling, water dssues in Meha should
be restrained. - This is not exactly a new insight. But the
fact is that in Hambantota District, under Gal Oya and Uda.
Walawe, and probably under major irrigation elsewhere, the
attitudes of officials and farmers to water issues in Maha
are relaxed. In order to increcase the productivity of water,
and except when a tank is spilling,water issues in Maha =
should usually be more sparing and its distribution more rigor—
ously allocated. Maha, in fact, has to be made more like Yala,
pergeived by cultivators as a period when water is scarce.

‘Stgggered Cultivation: Benefits, Costs and Complications

" Staggered cultivation means different cultivation
activities occuring simultaneously. For ease of analysis .
we can distinguish two types: intra-yaya staggering, in which
cultivators in the same paddy tract have fields at different
stages of cultivation; and inter-yaya staggering, in which.
- whole irrigation units which are part of the same -major project
or major irrigation system are .at different stages of cultivation.

B The incidence. of both types is widespread in.the Dry
Zone. They. are perhaps most pronounced ‘under the Gal Oya

" Scheme. Houghton and Rajenayagam state that "the fact is

that_planﬁing end harvesting are going on in every month of

the year with the possible exception of December"(1973:5).

A report by the Ministry of Agriculture and Lands (MOAL 1972¢c)

~ presents the findings of an investigation into staggered

. cultivation in four areas under the Scheme. Elsewhere in the

Dry Zone it may be commonly observed: inter~yaya staggering

may be more common under minor than major irrigation, while

by definition inter-yaya staggering can only take place on

a -major irrigation system.’ '

The most prevalent causes of staggered cultivation and
untinely cultivation appear to be: , S -

(i) natural disaster. Delays in the onset of the
‘monsoon, droughts, excessive rain leading to
floods, and losses of crops for other climatic -
or biological reasons are recurrent causes: of
dela{y: ’ o

(ii) water supply sequence., Both inter—yaya and
intra~yaya staggering result from the sequence
in which uater reaches fields, this in turn
depending on the volume of water released,
the conditions of the channels, and the amounts
abstracted in their upper reaches. Inter-yaya
staggering hased on the water supply sequence is
a pronounced feature of major irrigation projects
with long supply channels.
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(1ii) drainage staggering. Intra-yaya staggering may result
from the way in which one field drains into another:
For those lower down, planting is impossible until those
higher up have drained their fields for planting.
Badly drained parts of a yaya may habitually have to be
cultivated weeks later than the rest. .

(iv) input supply problems. Difficulties in obtaining labour,
: + buffaloes, tractors, seeds, credit and basal fertiliser
- may all hold up cultivation. Farmers questioned on Gal
Oya in 1972 gave shortages of labour and shortages of
‘mammoties and tractors as common reasons for delay. The’
IL0 Report went as fam as to suggest that "In Ceylonese
conditions.. tractot ploughing is (on balance and in )
most areas) likely to disrupt the timing of sowing in the
main Maha season, because the short period required encou-
rages delay, while the uncertain availability of machines
_spoils plans" (1971b:102). Cultivators in Hambantota Dis-
trict often do not know much in advance when they will be
able to obta-in tractobs, and this may contribute to delay.
But earlier in 1908-1911, Leonard Woolf's diariés show that
shortages of draught power had the same effect (Woolf, 1962)

(v) crop duration staggering. The most favoured explanation ®
of staggering, at least in Hambantota District, is the
introduction of H4, a 4 1/2 month variety with a much )
higher yield than ibs predecessors (ARTI: 197k4:53-4), -
After this was released for general cultivation in 1959/
60 it was rapidly adopted not only fof Maha, but also-
for Yala where it replaced the traditional shorter-aged,
~usually 3-month, varieties. By 1964/65 65 per cent of the
paddy acreage in Hambantota wds reported to be under HA
(DAEO's Annual Report for the Financial Year 1964/65,
Hambantota District). In consequence, Yala was prolonged,
running over into Maha and intermittently, as a result of
this and other factors, seasons were completely lost.

(vi) irrigation maintenance staggering. The former system of
‘fixed dead seasons for maintenance of irrigation works has
lapsed in Hambantota District and elsewhere. . As a result
maintenance tends to.be a series of unpredictable crisis
measures. In the words of one civil servant engaged on
maintenance work "everything is urgent now - whenever it
breaks, put in the whole gang - do a slipshod job"
(Interview 1974). Maintenance programwes exist on paper
but are not implemented ‘im practice. -

)
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As a resuls there are unpredictable interruptions
to water supplies which contribute to the loss of

 seasons (as with Yala 1973 under Walawe Right Bank,

‘and also under Wirawila, though the quectlons were

- Feomplex: in, +he Tatter ,ase)

(),

competlng labour dcmanis.. vanlons dlffer'about
the degree to which thare is competition. between
.chena and paddy cultivation, and if there is, -

. whether this might somatimes lead to a-delay,

especially in Maha padly cultivation (Tennakoon
1972:27 ff3 Percy Silva, personal commmication)

~ However, t is at least plausible that some
,chltlvators, ‘relying oa the rice ration for much

of their subsistence aad wishing to exploit high
prices for chena crops might give priority to
chena over paddy, 1eadi?grﬁgf@g%gys:inhpad&y?;-

”“‘cult1Va%;on°

Since delays and staggering are usually condemned-out
of hend, let us start by considering their benefits before their
. costs. The benefits avrs surprisingly numerous and substantiale
They include: LERTgSy BHITEORT SR ERITRERA

)

(31)

B (11i)

reducing risk: With cultivétion at differenttstages,

- the dangers of a natural disaster eliminating ah

entire crop are reduced. For example, a flood
which drowns ycung paddy may not harm an older
taller 0¢opa K

malntalnlnp a ste.dy regional food kqpplzk With

‘crops being hervesued throughout the year seasonal
shortages and price rises are. 1ess 11ke1y +0 be
serious. :

~Spreadin g d mands for scarce 1nputs° The effects

of shortag“s ot ds*‘g% power and labourin
particular are mitigated if cultivation can ‘e’

" spread -out over -bime. Koreovery 4he -capital stock

R

- .of tractors and buffalces and ‘the labour. pool.

“required canibe -less for a- glven acreage 1f 1t can
‘be used more continuously. : '

moderatlng demand on channels and dralns. A
tlghter system of synchronisation on some: systgms

' would require larger flows than desirable on

()

engineering grounts, and might lead %o flooding
through excegsive gim.ltaneous draining, for example
at harvest.

T

sta.biI'4 83 ng tne flow of drainage wa.ter {0 those who
rely on it the tail-end. 1f there were full
synchroniuatlon, the 7"low might be morc uneven and
flooding would be morc likely to ruin cropse.
Moreover, the double or treble use of water through
basrown (dralwage) systems enhances the efficiency
of 1ts use,

-
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(vi)

(vii)

(viid

(ix). -

- permitting replanting where a crop has been lost.

This may be possible even under a tighter system, by
planting a shorter-duration variety which will catch’
up with the rest; but this is not always so, especial-
ly where flooding ruins a young crop more than once.
Under a system of permissive staggering a farmer can
replant any number of times without having to wait for
a new sSeason.

providing more steady employment for landless labourers.
This is speculation, but might be & significant social
benefit in some places.

giving administratirs and politicians a quiet life.

In a laissez-faire system, cultivators are more likely to
blame fate or the weather than politicians or administrators
for their problems,

helping. thc poorer cultlvutors. Perhaps the ‘most powerful

benefit, related to several of this points, is .that a
permissive system may help the poorer cultivators: As
Wimaladharma and Clifford have pointed out a tight
schedule under purana conditions penalises the small man:
".es small landownars", they say, "find it difficult to

"operate as tenants or labourers whilst cultivating their

own plots. Some staggering of the cultivation table might
permit the small farmer to be engaged during a longer
period in the year" (1973:13). 1In a tightly enforced
programme, those who.are already better off will be able
to obtain the tractors or buffaloes, and the poorer and
less powerful will be those who fail, and perhaps even
lose their opportunity to. cultivate. Even if they succeed

- however, they will be at the end of the queue and in their

desperation may be forced into the adverse terms of a
distress contract for procuring draught power. It might

- further penalise those tailenders who often do not manage

to achieve a Yala crop, and for whom a successful Maha is
therefore critical, especially if the arrival of water to
thelr plots is delqycd by heavy synchronized abstractions
higher up the main or field channels. One common loss in
such situations has been (at least until the introduction

of BG34/6 and BG34/8), that the tailenders have had a

smaller yield because they have been constrained to grow

a shorter-duration and lower-yielding variety than those

who are nearer the head of the channel. There may,

indeed, be a general principle underlying these observations,
that authoritarian systems tend to penalise the poor where
they are compctlng for a scarce resource; and we shall return
to this later., St
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Given all these benefits one may wonder for a moment
why there has been such sustained official opposition to o
staggering and to untimely cultivation. One possible explana~
tion is .that it is a relatively new phenomenon. -Certainly
its incidence may have increased since.the decline and -
aboliticn of the Vel Vidane system, and since the: introduction
of Hf. Under former village irrigation there was a venerable
tradition of synchronlscd activitids under village tanks
(Leach 1961). On'major irrigation projects there was a system
of fixed dates for activities and fixed dead seasons during
which maintenance was to be carried out. -But it is as well
to recognise that there was considerable staggering and
untimeliness in the ‘past as well as in the present. The
diaries of the Assistant. Gevernment Agents in Hambantota in
the 19208 show that extensiodns ‘and variations of timings were
common. Seasons were even lost. The AGA wrote in his diary -
for 19 October 1927: : ’

"o Tlssa... held a meetlng of proprletors under
- the Kirinde Oya Right Bank Scheme. In vietr of

the fact that reaping is not over in the fields
here and as in consequence the cultivators would

be unable to complete the cultivations for the

next Maha before 13th December, it was decided to
have a combined Maha and Yala cultlvatlon beglnnlng
on the 15th Januaryt. i

(Diaries. ce )

‘The 1mnre381on from these diaries is, however,. t“at whereas
delays in cultivation and harvest, and extensions of water
“issue to whole yayas, were quite common, they were usually
contained within the frameéwork of the. continuing programme -
without loss of seasons, and intra yaya staggering was -
much less frequent. In the absence of quantified time-—-
series data, it seems reasonable to.conclude that insofar
- .as Hambantota District is typical of the Dry Zone, it is
likely that over the past two decades or so there -has -
been an increase in the incidence of intra~yaya and interw
yaye staggering, in the loss of timeliness and in the loss
of‘seasons° " . -

* Another possible explanation of the official.opposition
to staggering and untimeliness might be that administrators
‘and engineers like tidiness and discipline. The diligent
Government Agent or District Revenue Officer, having presided
over a cultivation meeting at which decisions are taken about
dates to begin and end water issues and at. which to carry out
and complete varicus cultivation activities, is naturally-
inclined to take an interest in their implementation and
enforcement. Perhaps even more, the irrigation engineer,
- conditioned as he is 10 the arts of precise measurement and
calculation, is inclined to prefer and demand the regular and
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predlctwblo pcrformanco of qct1v1t1es on set dates. The

Dlrector of Irriga tlon, wrltlng in 1922 about the loss of

much of a Yala crop under the Kirinde Oya nght Bank Scheme,
was, spowklnv for 1rr1gat10n cnglneers in. gcncral when he
ald : . .

~"The dates prescrlbed in thc proprlctors' rulcs are
that the Yala ¢ultivation is to commencé on March
"13th. The sowing is to be complotcd on May 8th.
‘and’ the final da te of the irrigating. pcrlod is to be
August 6th. These dateS eeesn. are never adhered to
by "the proprletors with the COHDOQUCHCO that scarcity
of wator durlng ‘the last stage of the Yala. is of perio-
‘dqul occurrence and had the Yala crop started at its
proper time: this" year-the.loss of crops would not have
been so great. 'The reason for the delay in the Yala
cultivation is that the dates for the-Maha cultivation
‘are frequently extended. This department has no
Jurlsdlctlon over such extensions’ and it has for many
years strongly dv1sed égnlnst such extensions being
"allowed. Desplto the advice the extensions continue ..."

(Letter, Director of Irrigation to the. Honourable the Colonial
Secretary, 31, August 1922, Hambantota Kachcherl file E 85)

One may perhqps also detect something of the same-attitudes
underlying the more or less automatic assumption today that
staggercd cultivation is a bad thlng ‘and should be reduced.
Beurlng 1n mlnd the bcncflts of staggering, and be1ng
careful to avoid any predisposition necessarily to condemn it,
let us now.look at its costs. These are not edsy. to cwtcgorlsc
because of the manner in Wthh many of them interlock. The
central issue is whether untimeliness and staggered cultivation
are associated with . lower yields. per unit of irrigation water
than the altornntlves of more timely and more synchronised acti-

»v1t1es.

'Wé may first note that cultivators themselves, thinking
in terms of yields per unit of area, consider that, for whatever
reasons, dclays in eperations affect their yields, This has
been’ mentloncd in interviews in Hambantota District and in the
1972 survoy in Gal Oya 81 per cent of the farmers who replied
to the questlonnalro bOllCVOd delay in cultivation had affected

their ‘yields. in one. or both of the two previous seasons (MCAL
1972¢:3%6" read with pages 4 and 51). Moreover, survey findings
support this bellcf. ‘The ARTI survcy of: Hambantota Dlstrlct
found the follow1ng vwrlatlons : .
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Table 13, Distribution of Farmers under Major Schemes
. According to Time of Sowing and Yields -~ "
' Hambantota District, Maha 1971/72 ° -

No.of ' - Bushels = No. of . Bushels .

Farmers who per acre’ '~ Farmers’ per
cultivated for all who ... acre .
~ -+ upto 5,00 " 'varieties  cultivated .. . reported
.~ Month - .  acres cultivated ~ only NHYVs for NHYVs -
September 2 .19 - -
October . 11 3 4. 5 69
November 19 - 57 8. - 64
December 19 49 4 87
January 6. .30 1 24

: Scurce;l ARTT 1974:6635ushe1s‘pér acré have been rqunded in
: this versicn. '

Further data on a much more éxﬁeqéive scale could be fbupd
in the crop-cutting surveys conducted since 1952 by the
Department of Census and Statistics; but this data has not
been analyseds These farmers® résponses and survey findings
refer, however, to the outcomes of complex and variable
processes. Moreover, they are related to produciion per.
unit of land and not "of water. In looking deeper into the
costs of untimely and staggered cultivation, we can perhaps -
best organisc the discussion into three sections:.

' — factors affecting yields

e factors‘affecting.water use”

- 3administrativ§ factors |

(a) PFactors affecting yiclds =

(i) climatic factors. Unfortunately the work of Okamoto
has not yet been published or released. Based on the - '
Central Agricultural Research Station at Gannoruwa he:
has -becn conducting trials to measure yields per unit
area of land ageinst time of planting at three. locations, '
one of which is Maha Illupallama in the Dry Zone.. Six .
varieties of paddy -~ H4, BG34~6, BG34-8, IR 262, BG1i=11
and IR8 have been planted at monthly intervals and given -
-~ what are considered cptimal water treatments and:the. -

- recommended fertiliser and agro-chemical dosages. The!
varigiions in yield per ‘unit arca of land presumably
attributable to photoperiodism, temperature, solar
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radlatIon and perhaps other factors such as humidity and

wind, are believed even.in the case of H& to vary by a -
factor of about 2 between the highest and lowest yield

per unit of land. If this is so, and to the extent that

such variations are regular, there will be a very strong

case for timely operatlons.

(ii)  ‘crop protection. It is a commonplace of the rationale
for 1ntra—yaya synchronlsatlon that it helps crop protectlon.
The reasons are-

.= protection from birds at sowing (when they pick
up the seeds) and near and at harvest (when they
‘eat the ripe grain) is easier if all cultivators
‘are in step. The bird damage is spread through-
out the Yaya instead of being concentrated on
one or a few fields. :

- protection from cattle. The tradition of fencing
the whole Yaya during the growth of the crop and
then of de~fencing on a set date and allowing the
cattle in was evolved to protect the crops against
animal damage. Unless there is individual fencing
(as on parts of Uda Walawe, at high foreign exchange
costs for the barbed wire), damage is liable to be *
extensive; and individual fencing involves sharp
diseconomies of small scale compared w1th communal
-fencing.

~ reducing pest ahd disease build-ups.

(iii) water control. Water control is more difficult with
intra-yaya staggering than when activities. are synchronised

.or arranged in co-ordinated sequences. Farmers.may not

be able to drain their fields for sowing, for fertilizer
applications or for harvest because of seepage from their
neighbours' flooded fields or from feeders or drains.
Conversely, in haphazard .intra-yaya cultivation they may
be unable to ensure that they receive water when they need
it, since it may be abstracted higher up.

(iv) flooding. Permissive water issues at the top and
middle of an irrigation system as at Gal Oya, may lead

to chronic floodlng lower down. It .was estimated in

1970 that some 3,000 acres under Gal Oya and near the
lagoons had been permanently waterlogged (Thamotheram
1970:3) and it is significant that when water became
scarée on Gal Oya, the lower levels had a bumper crop
because they did not suffer their normal excessive supply
of water (Slvasubramanlam 1973:3). Since the permissive=-
ness is assoc1ated with staggerlng, these effects’ may be Py
evaluated as costs of staggerlng. :
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(v) incompatibility of inputs. Yields may be reduced
"thrcugh 1ncompat1b111ty‘of 1nputs. Examples ares

- '&amagc to ne;ghbours fields, bunds and crops
o by tractors.

J?;— _damage . to nelghbours' crops. through the dralnlng
of water. .

'« damage 40 young crops vhich use drdinage water -
T 7T gaused by weedicides ‘applied hlgher up. the T
1rr1gat10n system..
(vi) loss of seasons. Loss of séasons is associated wigh
intra~yaya and especially. inter-yaya staggering. It

would be useful to know whether Hambantcta District has

an exceptionally high incidence. The ARTI survey report,
incorporating tle experience of an Agricultural Officer

- with long knowledge of the district, states that ¢ ~ ‘

Peeo due t0 overlapping of seasons, part1cularly
under the Walawe Scheme, the farmers invariably .
miss -one cultlvnt*on season, gencrally once in-
two or three years. Althcugh water is not a-

_-major problem under the Walawe Scheme, most -
'farmers miss one seascn'of cultivation in every
two or three.years. As a direct consequence of
.overlapping of seasons there was no Yala .
cultivation in 1972 in Walawe left bank covering
an area of 6,000 acres (approx.)s As some of the
most productive padly lands in Sri Larka are

" located under Walawe, it is unfortunate to allow
highly productive lands t¢ miss cultivation
seagsons, particularly when Walawe Ganga brings in
adequate supplies of water durlnﬂ mogt parts of

the year."
(1974:66 The report's italics)

Dhere is an 1nterest1ng heresay that in terms of .
productlon per unit of time (i.e. production over the years),
the loss of scasons may not lead to a reduction in output,
since it tends to be associated with growing longer (4 to
4 1/2 month) varieties instead of shorter—duration (3 to -
3 1/2 month) varieties. This cannot be proved or disproved..

" without fleld studies. But conolderlng the issue first in
terms of per acre y1elds me can compare four assumed ‘
conditions : : :
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Table 1A" Four Combwnatlons of Loss of Season and Age
¢lasses of Paddy.

1

' Age Cless of_Variefy 4Nvmber of Seasons

Grown in Age Class of Paddy
Seasonal inteﬁsity Maha ‘ Yaia oy b 1/2 3 . 3 1/2
of cultivation s I -

A. One season lost- o |
: in 5 bl hlyp 5 e
:é}"One seasenlldSt o R

‘ in5 0 kb 3eZk 3 2

C. No seasons lost = L-h 33 3 E 3

D. No seasons lost = 3-3%h 33k - . 6

Comparing A and B, which involve loss of seasons, and C and D
which do not and assuming yields for the same age class
cancel out in the comparisons, we get the following require-~
ments for breakeven production :

1. For A’s production to equal C's the L~L4j: month variety
under staggering must yield 1.5 times that of the 3-3}k
- month variety with ro seasons lost.

2. For A's production %o equal D's,the L-4 4/2 month
variety under staggering must yield 1.2 times that of
T the 3-3 1/2ﬁmonth variety with no seasons lost.

3. For B's production to ecual Cts, there would have to
be higher yields under loss of seasons, which seems
improbable. ] ) : .

"4, For B's production to equal D‘s, the cultivation of
. b=l month varletles under staggering would have to
yield 1.33 times the 3-3 1/2 month varlety with no

seasons losts

A p0531b”e factor increasing production under loss of
seasons might be the larger acreages cropped. On the other
hand, yields might very well be lower, not higher, as a
result of untimeliness. .These estimates are by no means
conclusive, but i# seems a little unlikely that loss of
seasons could in these circumstances often be more productive
per acre. Given the waste of water with staggering, it seems
even less likely that loss of seasons would be more productive
per unit of water. It does not seem at this time-profitable
to pursue further the almost endless ramlflcatlons of this
issue. .
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(b)

(C) ...,'

Water Use Factors . Do o _

”'(55.vﬁakiﬁéuHSéldf”réinl““Iiﬁélj"ﬁlantiﬁg can make use
of rain, thus saving irrigation water. This has been
clearly put by Alles - :

"o One obvious way to minimize the.use of
irrigation water and maximisé thé retirns from

.. the limited quantum of. water in the irrigation
System is to organise the time.of planting so that
the best use is made of natural rainfall. This
principle is particularly applicable in the Dry
Zone of Ceylon., A four-month paddy will receive
the maximum benefit from the Maha rainfall of
‘October to January if it is sown at the beginning

‘of October... An October-sown crop of paddy~coﬁld‘

. expect a contribution of at least two acre feet
~of water towards On-Field ‘Duty in 75 per gent of .

- Years at Maha Ulluppallama. In other parts of
the Dry Zone this lower quartile will vary".

. (n.d. (1967)46)'_ |

. A Yala crop, he goes on, will receive maximum benefit

from rainfall if it is sown as soon as possible .after

" the Maha harvest.,

(ii) timeliness and losses frdm-evapotvanapirafion‘and
percolation., Although it is difficult to quantify, a
major cost of staggered cultivation must be higher

percolation and evaporation losses as with inter-yaya, ~

and also intra-yaya, staggering, water is run through
channels for. longer, sometimes almost permanently,

; sometimes for the benefit of only a few people.

(iii) intra-yaya and inter-yaya interrelationships.
Intra-yaya staggering on the yayas near the top end.
of a channel may extend the period during which water
is extracted at the top end. This may then increase
inter-yaya staggering by delaying the time at which
water . is received by.yayas lower down -the channel.

Administrative .factors

(i)  maintenance.  Regular maintenance of channels

depends on a regular dead season when no water flows -
through them. With staggering these dead seasons are
either erratic or non-existent. One consequence is
that less water flows through the channels as they

Siltfand‘fill with weeds. This in turn .delays waten-:_;;
reaching to the ends of the channels, which in turn . - -

reinforce staggering. On the Gal Oya project, there
is said to have been no desilting of the main canal
since it was built and it now carries only 700-750
ousecs against its design capacity of 1145,

.
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(ii) with staggering, it is difficult.to organise-
campaigns for extension and input supply. Conversely,
~ . with synchronised cultivation,.extension. can be fitted
to the crop cycle, operation by operation. - (For the
benefits of such a system see Chambers and Moris 1973).

(1ii) wunreliable statistics. As Houghton @nd Rajanayagam
point out (1973:5) continuous cropping with ataggering
makes seasonal crop statistics viilnerable to ¢xaggeration
through doublée~countingy ard this may be particularly
serious when benef1t° cost evaluations of projects are
made.

From all these con51deratlons, the conclu81on seems
on balance fairly secure that yields to water (and to land)
would be higher with some lesser degree of staggering. But
it also emerges that there ‘is a conflict here between pro-
duction - increased by greater synchronisation - and equity
for the weaker cultivators - liable to be penalised by
greater. synchronisation and tighter discipline. ,On balance,
however, it seems reasonable to conclude that w1th1n limits,
both intra-yaya and inger-yaya staggering should be reduced,
It is hard to see how this can fail to mean penalities for
those who fall out of line, the most obvious being refusal
of water, -and a tightening of water issues both in duratlon
and quantity, at the handover point from the canal" system
to the field channels. All these measures are likely to be
unpopular withisome cultivators. . . . R

‘Ch01ces of Crop and Paddy Varlety

. Choices of grop vagibtyigad ber felated to the
criterion of the product1v1ty ‘of water. This can be applled
either through yield: water coefficients (where dealing with
one fairly uniform crop like paddy) or through calorie'-
water coeﬁf;01ents when. comparing crops with differing.
weight: calorie ratios. As already shown, using these
yardsticks, paddy in Maha is much more productive than in
Yala, and .soyabeans in Yala are much more productive than
paddy in Yala. The implications of the latter have for
some years been explored and bne obvious prescrlptlon is that
the current policy of crop dlver51flcat10n on paddy lands,
where possible, should be pursued especially in Yalas- In
doing this, soil facters (Pannabokke nwd. (1967) are criti=-
cal and will substantlally modify practices imn-particular
environments. '

The choice of paddy variety¥ is closer to our concern.
It is also easy to inf’uencr, at least in Hambantota District,
~through the government supply system, through the advice
given at.-cultivation meetings and the decisions taken at
them, and through the Gambarayas who sometlmes supply seeds
to their- tenantso‘
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In circumstances of .nil or low fertilisers of a drive
to increase calorie: water efficiencies, and of new high~-
yielding 3 and 3 1/2 month varieties bred for local conditions
(B634/8 and BG34/6 respectively), there may well be a case
for prefering these. short duration varieties for Yala and
perhaps alsc often for Maha, for the following reasons:

(1)

‘Murakami and Vignarajah found, before the-
.advent of these higher yielding short

duration varieties, that :

- transpiration logs and transpiration ratic
(quantity of water expended to produce a

" unit quantity of dry matter) of the shorter—.
duration varieties were less than of the -
longer-duration varicties. o

- the.grain: straw weight ratio decrcased with:
the age of variety. - - :

«~ 3-montl varieties usecd water most efficiently,
i.c. the return in terms of grain weight per
unit of water was greatest with short-—term -
.varietiesi, . . e = Lo

B »‘(n.d°.(1966):155-$j-i :

Providing this is still true of short-duration NHYVs under
conditions of low fertiliscr, the implication is that other
things being equal they should be preferred to longer durstion

varietices,

(11)

‘the balance of profossional opinion that I .
‘have been able to. canvess, in the. absence of
experimcntal data, is that with good water

‘application but without fertiliser and agro-

~ ‘chemicals the shorteduration NHYVs would

outyield H4 per acres In terms of yield per -
unit of water their advantage will be greater,
since they are in the ground for a shorter - .
"time 'and consequently use less water. Indeed,
‘this advantage might mean.that even if yields
per acre were.lower with the NHYVs, yields to -~

. water might still be higher and therefore gross

(314)

procduction for any given irrigation system
mizht be higher.

with B4 and other 4-4 1/2 montl varieties,
staggered cultivation is liable to be
aggravated, as it has been in the past,

with all the costs in producticn foregene that
that implies.
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. (iv) a further advantage of the:short-duration BG
' varieties over H4 1s that they are less liable
to lodglng.

: The BGs may, however, be more sen51t1ve to m01sture
stress; so that ‘the argument here converges on ‘a need for a
reliable and adequate water supply if the higher-yielding
varieties are to be grown. In the absence of reliable
water, farmers themselves might well prefer’ H4 ~The conclud-
ing imperative is that in the conditions anticipated, more
reliable and adequate water will be needed in order to
provide comditions in which farmers will wish to grow NHYVs
and in order to beneflt from the NHYVs' hlgher genetic
yield potentlal.

Substitutions between foreign exchange, water and labour

* The case for developlng and popularising water-
sparlng technologles and practices: are ‘strong. Some of
these, including time of planting;: dry-tillage and dry
sowing, maintaining ponded water.only when necessary,
using ‘varieties adapted to restricted moisture conditions,
minimising channel losses, and properly regulated field
delivery, have been clearly described and discussed by
Alles (n.d. (1967): 46=52). Following these, we can try
to identify some of the main points at which substitutions
in paddy cultivation practices can take place between the
main resources which are both scarce and manipulable -
foreign exchange, water and labour. - Any cost benefit °
appraisal of these practices is beyond the competence and
scope of this paper, and would anyway be highly sensitive
to many variables including soils, aspects of climate, time
of planting, reliability and quantity of supply of water,
labour, draught power, fertlllser, agro-chemicalsy credits
and the variety of paddy grown. . I% would also be sensitive
to the fact that paddy grown domestically is virtually.
foreign exchange saved. All we can do here is identify
some of the points at which substltutlons mlsht be . desirable.

Some of the main relatlonshlps are shown in Table 15.

- The- technologles of the .green revolution have tended
to be water-lntenslve The most obvious point is that the
NHYVs' benefit from fertilisers is highly sensttive to
adequate and timely water applications; this may have
accentuated their demand for water, .
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.Table 15. Substitution Matrix for Practices in Paddy
: - . Cultlvatlon :

Inten51ty of resources use per

L ,iAiiefnativé L unlt of land.
operation " methods ~ _
Foreign Water  ‘Labour -
Exchange AR .
- Tractor, wet + A + -
L'and H‘(Buffa;é, wet - )
Preparation . Tractor, dry + _— -
Buffalo, dry . - +
Planting Brgadcast FW + T+ =
Fertiliser F - B S - +
Weeding - W _ . _
Transg=
plant FW + + =
F = + - +
- W . ) '. : - + -
_ Weedicides _ (=)
(instead of water) +
Weedicides
' - No weedicides _ . .
(using water) ~
Pesticides v ? (+)
Pesticides — —— _ .
' No Pesticides - - -

Notes : The relatlve amounts of resources used per unit area
is crudely 1nd1cated for each group of operations in
- the scale (high) + (+) =( ) - (low) for edch of the
' three resources., : ' S
CIF =" using fertllizer

W = using water to reduce weeding
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Tractoré‘often“use”mOre'Watét in land preparation than
buffaloes;-thismwas»awfindingfof*ekperiménts at Maha
I1lluppallama, to which may be added the need of tractors
for additional water to avoid their paddle wheels clogging,
and water losses from damage to liyadde bunds in transit to
+o—- and.from fields, Fertilizer also appears’ to require more
’ water since fields have to be drained and then refilled for
" dts application.. Until BG 34/6 and BG.34/8 were introduced,
the HYVs which had been bred were longer~-duration varicties
which by virtue of requiring water over a longer period also
used more water, Against these points must be set water-
saving through the use of ‘weedicides in place of flood water.
"~ But "on balance the new technology has required more wateri
This does not imply that it is léss efficient in terms of
_Muwyroductivitywpermunit-of7water;'yieids per unit’ of water may
- not have risern as much as yields per unit area, but it seems
.o —-likely.-that under most conditions~they have nonetheless
risen, - g e o
, For the moment ignoring productivity, the main
mmm“possibleusubstitution~between'1abour;'foréign’éiéhéhge;”"'”'
and: water appear to be ¢ d sl T R

* Labour can save foreign exchange through : ~

~ substituting buffaloes and mammoties for tractors

'~ substituting hand weeding for weedicides
'~—w~w~w~—»w-msubs%itutingmorganic“manurémfdr“chemical fertilisers

- subsfituting transplanting fbr.sfbadbasting to
u-facilitate-weeding”(saving.weedicides)

fm(PQ?h&R?_9¥ﬁP§m§l"§Eh§ﬁitﬁting handpicking of

" bests for pesticides.
T 77T Watér Gan save foreign exchange through :

‘= water management for increased production of
paddy substituting for.imported rice: :

L - flooding-fields~for¥weedwcontrol"tp“save weedicides
- flopding to substitute £oi_péstipides in killing
a pest (e.g, Army worm) =~

Labour can save water through :

~ hand-weeding instead of flooding ' . . ... _ ..
- better”figld—level water management.

‘- transplanting instead of ‘broadcasting, reducing
the length of time during which a field has to
-be flooded. (But opinions.differ on thée extent
to which transplanting saves water, if at all)
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Ir the situation prevailing. -there appears to be a strong
case for measures to encourage the substitution of labour
for water, water for foreign exchange, and labour for
fo*elgn exchangeo

From a discussion as loose as this it would be
dangerous to try to derive firm imperatives., Whatever 1s:
consdidered’ desirable on national and economic grounds may’
as so often, conflict with farmers' preferences. Farmers!'
leisure preferences will tend to make substituting or
resubstituting labour for water or foreign exchange diffi-
cult unless there are either powerful economic incentives
or resource supply constraints or both. Economic. incentives
are largely outside the scope of this paper but are often’
crucial. Resource supply constraints, in relation to water,
are however central to the paper. For example, farmers
are unlikely to substitute hand-weeding of broadcast paddy
for: flooding if the water for flooding is available., They
are similarly unlikely to transplant instead of broadcast
-to save water if the extra water required for broadcasting
can be obtained. If there is an imperative deriving from
these points, it is that water issue constraints.could be
one factor in inducing the substitutions of labour for
water considered desirable not by the individual farmer,
but by the government in terms of the national interest.
This implies either an absolute shortage of water, or a
strong social or bureaucratlc organisation controlling
its issue.

ORGANISATIONAL IMPLICATIONS

The arguments and evidence put forward so far
converge on a number ‘of imperatives for water management
for increasing production of paddy in the Dry Zone,
Expressed without the many qualifications and ceteris
paribus assumptions belng made explicit, the more important
of these are : :

" 1ssu1ng and using less storage water especially in.
AMaha in order 3

(a) to reduce losses from flooding.

(b) to enable a larger>acreage to be cultivated
(¢) to. save storage water for Yala

(d) to reduce risks of crop failure

2 securlng greater tlmellness and synchronlsatlon of
cultlvatlon in order. '

v(é) to beneflt from the hlgher per acre. ylelds "
T of tlmely cultlvatlon : :
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u3:(b) fteﬂreduce pest ahd disease losses
(8) to reduce water use '

e choosing paddy varletles whlch have hlgher yleld' water
ratlos. e ‘

Lo substltutlng labour for water and forelgn exchange, .
'particularly through transplantlng and weeding practices,
through: the use of buffalo and mammoty instead of
tractors for land preparation, and through applylng
organlc *n place of chem1ca1 fertlllzers.

5. ensuring a technlcally adequate, tlmely, predictable
and rellable supp1J of water to.all ‘cultivators.

These constltute a top»down technical view of the
opportunltles.‘ Let us now set this against .the bottom-up
view of cultivators. For it is only in ‘matching and
meshing theee,two that 1ncreased productlon can be achieved.

In many, perhaps most; Dry Zone 1rr1gat10n env1ron-
ments, individual cultivators have negligible incentives to
be sparing ih. their use of- water. If the water is available
for theh to take; they rationally’ perceive that within
liberal limiits, they benefit, by abstracting more rather
than less, since this reduces risks of subsequent shortages
by maintaining a buffer supply in their fields and reduces
the labour demands of weeding. Cultivators' fixed resources
are land areas and they are concerned .with productivity per
unit of land. 'They have little or no incentive to try to
achieve greater productivity per unit iof water, socially'
desirable -though that may be, as long as they can obtain
all the water they want., Not surprlslnglj, then, one finds
cultivetors who are nearer the heads of field channels in
yayas, ‘and groups of cultivators in yayas which are nearer. -
the heads of canals in major irrigation, appropriating
quantities of water which are technically (quite apart
from socially) excessive, to the prejudicés of their neighbours
further down. Methods have to be devised for reducing the
amounts of water they abstract. But, and this is a funda-
mental point underlying the discussion which  follows, they
will not like this. We are concerned with engineering
 (in the widest sense) situations in which people have to be
induced to do, in the common 1nterests, what they feel is
agalnst their personal 1nterests°

The problem can be considered at two levels: intra-
yaya, and inter-yaya. A yaya here is defined as a paddy
tract served by one irrigation source (a sluice, an outlet
from channel, etc.),; the water from which is managed by the
community of irrigators and/or their leadership.  Intra-
yaya therefore refers to most minor irrigation and under
major project and major irrigation to matters internal to
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yayas, Inter-yaya refers mainly to major project and -major
irrigation .and tc watér management from the sluice or anicut
to the!point of handover to the yaya. Intra-yaya matters
are ‘thus.typically handled by the community; 1nter—yaya
typically by the water contrel bureaucracy.

Intra-Yay&

Within a yaya there may be a general tendency for
those who:are more powerful and wealthy to have their fields
nearer tlie-tope of the field channels and conversely for the
less influential ‘and poorér people to have their fields
further away. If this proposition, based as it is on slight-
and unsystematic observation and & priori reasoning, holds
true in :the face of more evidence. then it will be parti-
cularly difficult to reduce the water abstracted by those
near the top, Water allocations are in any case a major
mlcro_polltlcal question, and if an objective of policy
is to.reduce .the resources avallable to those who are
better off and to redistribute them to others, and if those
who are better off have ‘direct physical prior access to '
those resources, as they do in this case with irrigation
water, then the political issues become acute. Sometimes,
it is true, there are long-established systems of allocation
and ratlonlng; The karahankota system described by Leach
(1961: 160~165) whereby a grooved wooden weir divided
water in fixed proportions between channels according to -~
immemorial custom, is an -example, but in that case the
system was in 1954 ‘no longer operated in its original form
although the proportions of wdater were mdintained. Today,
in Hambantota Distr10u9 a rationing system in Yala in which
cultivators are given tickets indicating the hours at which
they can extract water, has a similar effect. And there
are various systems of rotational- issues of water within
yayas. These may effect more equitable allocations than in
a free~for-all. 51tuat10n, -althHough it would be - surprlslng
if those near the head of “the channels did not remain in
a privileged 'position, receiving more water and receiving
it earlier than those.lower down. The rotational culti-
vation system of kattimaru and thattumaru and the fragmented
holding system of bethma (Farmer -1957:45; Leach 1961:169-71) -
also serve to even-‘out inequalities in access of water. -
While these traditional or recent arrangements mitigate the
advantage of those who are better placed, it is still ¢ommon,
atleast in Hambantota District, to find a free-for-all in
Maha. That this should occur in areas of.recent settlement -
under Uda Walawé is perhaps to be expected, since conventlons
have not had time to develop. -But it also appears to exist
under minor irrigation, for example Kataragama, where '
(notwithstanding a myth to the contrary) those nearer the
tank probably always take water flrst.
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© Various techniques for tackling this problem have
been proposed.. To be realistic, none can be expected to
succeed unless. it takes account of the power and factional
structure 4in the local communlty.

. The first approach is to "educate the farmer",.
Thus Abeyratne, has written (n.d: (1967):128) "It may be
possible to cultivate 3 times more land with the same
amount of ‘water that is now-available, it water is used
carefully, and the farmer is educated to conserve water",
More recently, Senthilnathan (1973%1) has said that "The
present Sri Lanka farmer does not have adequate khowledge
of economical use of water@y Both these statements are
carefully. qualified by the. authors. There is, however,
a danger in official- thinking that when farmers do not do
what is expected of them an explanation is sought in .
ignorance, Often it is not in the interests of the farmer,
as he sensibly perceives them, to do what is recommended.
The problem in extension is often to. find recommendations
and practices which he does perceive to be in his _
interests and which he can adopts But in the case of
the sparing use of water, as ‘I have argued, it is often
not.in his interest to follow recommendations: .An extension
campalgn to explain to farmers the dahgers to yields from
too much water might have some success. But an extension
campaigh to persuade farmers to save water by putting
in more labour and at the same time increasing their
‘risks without any commensurate return in yields, would
be doomed to failurej, and that 'is precisely what a major
. campaign for -the sparing use of irrigation water would
imply. - There is indeed, some potential for educatlng the
farmer, but it is rather llmlted. :

A second approach which is frequently suggested
(FAO/UNDP 1959: Houghton -and Rajanayagam 1973: 12 qualified
at page 8; Senthilnathan 1973:10), is charging a payment
for irrigation water. The argument is that “As long as
~irrigation water is made available free of charge it is
difficult to make the farmer realise the importance of
‘water management" (ibid:6-7). = In none of the cases cited,
however, .are the administrative arrangements for measuring
water use and collecting the charges explored in any detail.
Senthilnathan suggests that the installation of measuring
devices may be necessary and that the Agricultural Producti-’
vity Committee should be sold-the water in tanks which
‘they would then in turn issue to the farmers "on recovery
of a suitable: irrigation rate". Some of the many practical
obJectlonsito such a system are : - o '

- the Agricultural Productivity Committees are new
institutions already burdened with very heavy
responsibilities which in most rural situations
elsewhere are shouldered by a mixture 6f govern=
ment and the private sector. Moreover, the APC
members are expected to discharge these .duties
without (at the time of writing) the incentive :
of remuneration.
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= political infeasibility. The proposal would
- involve appropriation by government of what
people regard as communal resources -~ the water
in tanks, and then resale to the people, It
would be surprising if there were not wide-
spread opposition.

- lack of specification of the means of collection.

- the improbability, given the endemic foreign
exchange crisis and the difficulty of local
manufacture, of being able to provide measuring
devices.

Without much more detailed working out and without a
strong and consistent political will to impose an unpopular
system, charging fees for normal irrigation issues of water
cannot be considered practicable.

A third approach might be through the design of
physical structures. It is their physical position in
relation to the water supply which gives those near the
head of field channels their advantages. There may .be
methods of irrigation layout which are more equitable than
others. The work of-the Ceylon~Japanese team at Dewahuwa -
may be important in this respect., Certainly this aspect
deserves to be explored.,

A fourth approach is political engineering to increase
the relative power and control over allocations of those who
are further down the field channels. They would then exercise
pressure for lower applications by those higher up so that
more water could be supplied to them and in a more timely
fashion. THe most obvious recommendation would be a demo-
cratic system with regular elections.- It is arguable that
one of the reasons for the failure of the nominally democratic
Cultivation Committees is that they did not have frequent
enough elections and that the elections were not conducted
as intended (for an example, see Gooneratne, Gunewardene and

~ Ronner 1973:21).. Whatever the causes, they were captured

as might be expected by those who were more influential at
the local level. The Administrative Secretary (Govimandala

Sevaka) appointed by the Committee and who had responsibility

for irrigation allocations is usually himself one of the more
influential people. Since elections have been few and far
between, and then often not properly conducted; the Adminis-.‘ -
trative Secretary has not been subject to effective sanctions
from the body of cultivators if he does not do his work
fairly. The cure for bad democracy is often more democracy, -
A system of enforced regular elections might not at once
radically change the situationj but over. time it could be

- expected to méke the leaders more responsive to that majority
"of cultivators who were not close to the head of the channel -

and who were not traditionally influential. For this to be -
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effective it would be advisable to' relate representation to
irrigation constituencies (phys1cal areas of water supply with
common 1nterests) ensurlng adequate representatlon ‘to the
tallenders. If, under current policy, this democratic path

is not acceptable,'app01ntment to the Cultlvatlon Committee
could 51m11ar1y be based upon 1rr1gat10n area interest groups,

A flfth and related approach is to select a person
with authorlty to make and enforce water allocations.. This
brings us towards the centre :of .the . dlscus51on, which is the
1nterlock1ng of the imperatives of irrigation with social
and political organlzatlon. A brief historical excursion
will help to isolate some of the issues, This theme has
been dominated by the analysis and arguments of Wittfogel
(1957) and his criticsi Wittfogells thesis defies short
summary , but a central thread is that large-~scale. irrlgatlon
generates and requires a totalitarian organization in order.
to mobilise the human labour needed for construction apd :
maintenance work. This has influenced. explanations of the
collapse of the Rajarata civilization in Ceylon, notably
that of Rhoads Murphey who has argued that the collapse
"followed a failure to maintain the organization and will
necessary for'maintenance and repair of mejor works,
Paranav1tana, while partly accepting. this, goes further
and suggests that the’ persecution of the. kulinas, the
local ‘chiefs who maintained the authority of the king in
their respective geographlcal spheres, was a critical.
factor. He writes :

"The peasants as a whole had been accustomed for
centuries to obey the kulinas who had the
speclallsed knowledge and experlence that were
requlred to run the publit administration,
in¢luding the maintenance of. 1rr1gatlon works, -
Deprived of their guidance,.and ‘the force that
is always necessary to make the average man act

~ for the common good, the -peasants no.doubt.
neglected the1r traditional obllgatlons towards
the state" (1960: 715~ 6) .

One may perhaps speculate further than this. It may be
that hlstorlans, following the lead of Nlttfogel and misled by
the selective nature of the evidence, have been too pre- .
occupied with the physical works of irrigation to the neglect
of the less obvious and less visible problems of operating
irrigation systems. The humiliation and removal of the
kulinas descrlbed by Paranavitana may indeed have weakened
the capa01ty for malntalnlng irrigation works; but perhaps
as critically it may have removed from the scene those who
by tradition and experience were able to manage water
allocations. This could have permitted a situation in
which those best placed to abstract water took more, and
those ‘at the lower margin were no longer able to cultivate,

If this were so, production would have declined and. those at
the tailends would have been forced into, other occupations
or migration, -~ -
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~ . -This historical.speculationAmay verge on the tenuous,
but it may be noted that independently of Wittfogel's main -
argument about construction and maintenance there has been a

.- tendency for water management at the level of the yaya t6 be

controlled by one person. Whatever the role of the kulina,
the Vel Vidane of the colonial and early post-colcnial period

.and considerable responsibilities and power in matters of

water alleccation and descipline, The more recent Govimandala
Sevaka, by contrast has been much weaker. He has lacked the
tradltlonal authorlty of the Vel Vidane (whose office was
often in practice hereditary within famllles) without any
significant compensating authority derived from the modern
state. He has lacked the incentive of the Vel Vidane who
had an interest in successful cultivation by all cultivators
since he took psyment for his services in the form of. a
proportion of the crop, to the contrary, the Govimandala
Sevaka's remuneration, being a proporticn of an acreage

-tax, is related to his capacity to extract money from

cultivators rather than to his effectiveness in providing
them with a service. He has been partly beholden to.a .
committee =~ the Cultivation Committee — which may have
made him hesitate to act, instead of relying as the Vel
Vidane did, on the authority of government through the
Government Agent. He has also lacked recourse to swift
sanctions against those who infringe regulations. With
these low incentives and slight powers, what is remarkable
is that "the Govimandala Sevakaya have worked at all.

That they have done so reflects. the need for their
services. The extent of the need must avait micro~political
research. In the meantime, preliminary interviews in

.«

.Hambantota District suggest that particularly in Yala when

water is scarce, there is much work of allocation,

- arbitraticn and discipline which it is in the common

interest cf cultivators as.a whole ond often in their
individual interests that someone should carry owpt. The
system of three or six hourly rotational issues on the
tundu (ration card) system, said to be practised quite
wmdely under major irrigation in Hambantota district, may
require someone to be up in the middle of the night seeing
fair play. The allocations alsc have to be made judiciously
and authoritatively if major conflicts are to be avoided.
Many small disputes come up for settlement and a respected .

arbitrator is neéeded for settllng them. Infringements such .

as illicit tapping of water require swift remedial and
disciplinary action. At the local level of a y=ya, these
functions do not lend themselves to being split up among - -
several individuals. ~They are most effectlvely veasted 1n

" one perscn wlth aﬂequate powers.

The early tentative indications from the UCARTI
survey in Hambantota district suggest that this may be
quite widely recognised by cultivators themselves.

~;Cult1vators have been asked'
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"Which system do you ccensider the best to control the
cultlvatlon calendar and the dlstrlbutlon of water9"

The investigators have been 1nstructed to read out thls
"The old system with the. vel v1dane
the present system o : '
-direct government control with stringent regulatlons
any cther system" T
and then to ask respondents to chooge one of those respbnsesa1
Uhfcrtunately, of the 200 farmers in the sample, most did not
cultivate in Yala 1973. Of the 50 Yala cultivators questlon—
naires which have been analysed, 18 preferred the Vel Vidane,
10 preferred direct government control with stringent {
regulaticns, and 20 preferred the present system. . OFf thét;"
20, howcver, 7 came from an area recently supplied with’ water
from the Uda Walawe project, and their responses are thought
to show satisfaction with the better supply of water they are
now receivings 6 more of the preferences for the present [Hm
system came from a cultivation committee with an unusually =
active Gov1marda1a Savaka. The heaviest preference for the
Vel Vidane came from Tenagama in the Intcrmediate Zone where -
there is enderic conflict between the cultivators of a
sequence of small yayas which lie in series below small
tanks along the bed of a valley, and where these conflicts
have  not been resolved, even by the Government Agente A
provisional conclus1on from this evidence is that except
where there has recently been a dramatic improvement in
water cupply or where there is an unusually active and
influential Govimandala Sevaka, a majority of cultivators say
that they prefer a more authoritative system thar at present.

If we conclude that there is both a need and a =~
readiness on the part of cultivaters tc.accept a water
headman of scme sort at the level of the yaya and that he
should be vested with stronger incentives and powers than _
the present Govimandala Sevaka, we are faced with the denger. -
of creating a local dictater who will expleit his power to
his cwn benefit and that of his friends. This is, indeed,

a classic problem of political science, albeit oddly neglected
by contemporary political scientists (though perhaps Watergate
will change that). There are no perfect solutions. There
will always be problems. of enforcing rules and restricticns

on influential people, particularly at the yaya level, a..
problem which lessens somewhat as the unit admlnls+cred o
grows larger (see Ellman & Ratnaweera. 1973 for an example)

But is can be suggested; that at the time of electlon or
selection of the headman an attempt should be made to pick

a person who ccmbines local knowledge of the irrigation system

1 The questionnaire was dévised jointly with Clm.:Maddﬁmall
Bendara and BoW.E. chkremanayake, and analysed by the
latter.
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and in‘ependence of judgment a~d who is held in respect. This
latter may be more important for effective funct10n1ng that
1ndependence cf the main pouer groups in the area‘ B

Another measure ig to attempt to. mobilise effective

" pressure groups within the yaya to agitate against abuses

In the longer term this may be most. effective means, although
subjest tc innumerable local qualifications and variations. '
This again is a subject for further 1nvest1gat10n°

A difficult, complex, but important sst of issues

revolves arcund the scarcity of water. The technical

imperatives include restricting the issues of water in
Maha, maKing Maha as we have said, more like Yala. This -
means that the headman will have tc be more active in Maha.
The emergencce of vocal groups of tailenders nlght be
precipated by this ‘mcasure: if they suffered only in Ydla
before, to suffer in both Maha and Tala might push them -
over the threchold of tc¢lerance, sc that they would fhsist
on fairer allccations. A& further intriguing and related -~
speculation is that cooperation and organisation may be
tighter the skorter vater is. Wickham in her study of the
sociolcgy cf irpigation in 4+he Philippines found to her
surprise that cooperation between farmers was greater in
the arca where water was scarcest (973:8). In a difforent
context, Gray (1963) stuedying an irrigation~based society
in Bast Africa, found that the power of a group of elders
was linked with their authority to allocate scarce water.
Taken together, these two findings perhaps indicate -that the
scarcer water is, s¢ the more rlaborate, specified and
authoritative tend to be the iustitutions and conventions
for its allocation. It is thus quite possible that in
s1tuat10ns of scarcity - whether '"natural™ in Yala or
"induced" in Maha ~ the headman will appear to exerciee
more power but at the same time -be constrained within

more formally defined rules for allocationj and that these
rules, hecause of their -importance %o the tailenders and
the pressures which a situation of crisis forces them- to
bring to bear, may embody recasonably fair allocations, even
fairer. ones than under a permlss1ve reglmeo

)

Inter«zgga

Inter—yaya water allocatlons concerned only magor
project and major irrigation. They are under’ the control of
a bureaucracy ~ part of the project organlsatlon on Uda _
Walawe, and elsewhers under the Terr jtorial Civil Engineer—
ing Organisation (TCHO). The désignations of staff have -
changed from time to time; and the terms uSed in the field
are often not those which are now official. However, under
the TCEO the hierarchy within a district is one of typically
several Executive Engineers- (with- Tegponsibilities for roads,
varlous forms of constructlon, and 1rr1gat10n apart from '
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major construction which is the responsibility of the.

Irrlgatlon Department) Technical Assistants (who in theory

are competent in all spheres of activity but who in practice .
may specialise). Works Supervisors and Grade IV Labourers '
(which latter two groups have various resoon51b111t1e° for
regulating water flows). It is these staff who are critically
involved in any attempt to improve inter—yaya water manage=—
menty and whose werk and problems deserve to be analysed as

a priority part of any fLrther investigation of water management.

Inter-yaya water allocations can be examined against
the background of the system for deciding dates for vater
issues. These, fcr major irrigation, are determlned in
cultivation meetings held before each season under the
chairmanship of the Government Agent or his representatlve,
uith representatives of various government departments
present, and with attendance by all cultivators of the
tract concerned who wish to come. Discussion is often .-
‘long.and involved., Many sectional interests come into
play. The advice of the Executive Engineer about the volume
of water available and of the District Agricultural Extension
Officer about agricultural matters are put before the meeting.
Decisions taken usually include dates of first and last
issues of water from a tank or anicut and the age class of
pacdy variety to be grown. Discussion may however cover. ®
questions such as whether to skip a season, when cultivation
has been delayed, or whether to cultivate only part of the
area under command. The issues are complex and both technical .
and politic¢al. At their best such meetings lead to intelligent '
arbitration and mutual agreements between cultivators. 4n
outstanding example is the agreement sccured by.the Govern—
ment Agént Hambantota in 1973 from the cultivators under
Kirindi Oya Left Bank (Tissa), which is usually ‘short of
water in Yala, who agreed to rotational cultivation .of the
paddy tract, sections taking their turn for going without
water,

These meetings appear .an admirable system. They
require a high level of skill, patience and understanding
on the part of the chairman. (The Tissa agreement merntioned
above vas only achieved after two very long meetings lasting
into the night, and much explanation with a blackboard).
The arbltratlon and leadership function of the chairman is
difficult and can best be performed by someone who is known
tc have no personal interest at stake. It is difficult to
imagine that this function could be performed nearly as.
effectively by a political leader from the arca or by an
Agricultural Productivity Committee, since either would be .
regarded as being partial. The case appéarsrstrong.for
continuing, the present proven system unchangede .

But further than this, there are good reasons for . .
suggesting that the functions of the civil service should
be stréngthened and extended in the control of- irrigation.
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It is notorious that water issues are frequently prolonged
‘beyond the agreed dates as a result of. pressures by small -
numbers 6f cultivators who. have planted late, or who have
dellberately planted longer-duratlon varletles. Cases like
these have to be. gudged on their merits. . They cannot fairly
be judged oh grounds of nolltlcal influence, If abuse of
cultivation practlﬂes ave to be av01ded it scems essentlal
that the decisiop should rest with an 1npart1al 01v11 gervant.
The gbv1ous person is the Government. Agent. .
Pursulng thls line of reasOnlng, we cap now examine .
the problem of permissive water issues and inter-yaya
competltlon for water under major progect and minor-
1rr1gatlon, ‘Permissive water issues occur for. many reasons.
Where. communlcatlons between farmers and staff are: ‘poor or
medzated through corruption, as they are said to be -on Uda
Walawe, farmers are liable to feel .insecure about their
water. supply and therefore to demand continuous heavy:
applloat1cns._ Where staggered cultivation is . endemic, as
it is on Gal Oya, restrained water:issues are difficult
to achieve because water is:always flowing. .Where structures
and gates are damaged and padlecks missing, as oh much major
irrigation, controlled issues arc difficult or imposgible.
Where civil -servants. are subjected to- heavy political pressure
or dirccticn to issue water, they have no incentive 1o resist:
and they (sen51bly from their point of view) let the water
flow until it -runs out; at which time they can:take protesting
cultivators and polltlclans to see the emplty tank,. and
argument for stopnlng 1ssues that no one-can refutee
Finally, pressures are very common- for water issues. beyond
agreed terminal dates to benefit those who for varlous reasons
have planted late crops.‘ ’ ' :

- The ‘situation is, however, fap from hopeless and
‘must not -be overdrawn. Permissiveness is partly a function
of size = it ig most marked on Gal Oya and Uda Walawe, and
partly a function of abundance of supply ~ as on Walawe
Right Bank vhére’ there is centinuous run of *he river supply
“throughout’ the ‘year. Where ‘there are serious problems of
adecuacy, as with Kirinde Oya Left Bank, ‘mach more stringent
issues are practlsed and accepted by the cultlvators.

The problem we are ccnfronted w1th, however, is one
of Minduced" shortages: that is to say, handing over to yayas
less water, and perraps at longer intervals and over shorter
seasons of issue than they demand. (For ihe rationale for
this sec above)s One ecxample of this is what are known ds-
"rotational issues". An illustration of what is possible can
be taken from Gal Oya. Thamothoram (1970:3) ha.s wrltten tha.t'
: "In Aprll '68 when a dec131on had to be taken w1th
" regard to the extent to be taken up for Yala = in
the light of the depletcd storage in Senanayake

N
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‘f‘”Samudra and - the then pr evalllng severe drought - any
"freconmendatlon by the department that cultivation be
- confined ‘to a limited extent would have been un~ - -
- realistic. The wr1ter, in consultation w1th the
' Irrigation Ehgineer, took the bold decision to
. "recommend that the entire extent be taken up for

" Yala cultivation under a strict system of sporadic

" issues, to kecp the people happy and the paddy plants.
alive. This has been the System of rotational issues

. which was practiced in 1969 as well, with immense -

- successs This was an uniqueé achievement in the
hlstory of the Irrlgatlon Department and has been
extended to other schemes in the District as well.

It has also resulted in the reclamation of nearly

3,000 acres of low lylng purana paddy lands on the .

_ frlnges of the lagoon which used to get submerged

- by the excess1ve drainage water from the lands
higher upe In 1969 the pattcrn was one of 3-4 days
issues and 10 days breake With the present satisge
factory storagé in Senanayake Samudra, the.gap has
‘been reduced from 10 days to 6 days. This is
con81dered optimum,"? '

, Various systems of water issues are poss1b1e. ' Some
of the main ones may be: :

- *pcrm1381ve flooding:  practised on Uda Walawe and
Walawe Right Bank. Watcr is run at capacity or
~ overcharge through the channel, and yayas are
' permltted maximum extraction. '

- capa01ty rotation. Yayas receive water in rotation

" -but in large quentities. Levine et al. have
suggested that such a system may simplify intra~
yaya cooperation "Relatively large dollvcr1cs,'
controlled at the lateral, alternatlng with zero
flow, could reduce the requlrcments for coopcration

r. . among farmers while at the same time providing
*  reasgonable, if not optlmum, satlsfactlon of farmers
oo needss™ (1972:11) :

- sub~capacity rotation. Yayas receive less than
delivering capacity, perhaps at more frequent
intervals. -This may require more intra~yaya
_rotatlon.""' Ce . oo :

In splte of this system, however, Uatcr mandgement on Gal
Oya is recognlsed as- belng very far from satlsfactory.

L
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~ deliberate inter—=yaya staggering, with dovetailing
troughs and peaks of water demand according to the
stages of growth of the crops. This may be.-too
. intricate for current levels of management, but
7. should prové an economical method of distributing
. water, particularly where thore are probletis in
getting water to the end of the channel, ... :

- 411 these systems except. the first involve denying -
to groups of cultivators something which they vant. All are.
_therefore liable to political pressures. .If they are to De.
operated, therefore,: those responsible must in some way be
insulated from those pressurcs, or must have somc strong
incentive to résist them, or both. The people subject to
pressure are civil servants = overseers, technical assistants,
oxcoutive engineers, government agents, and so on. They .
sense thcir careers to depend on their responsivencss to
political wiehes and influences. They have little ingentive
to deny water to anyone. ' ' ' - '

There are tuo complmentary ways in vhich issues can
be tightened upe Bither would-be unltikely 40 succced without
the othere The first-is a rigorous tightening of scheduling

~by the TCEO,; working out with the Government Agesnt, the -
District Agricultural Extension Officer and representatives -
of cultivators schedules for watcr issues for all major
irrigation works. What I mean here is systems of rotational
issues specifying the dutics to be ‘issued to different yayas.
“The second is thé public and sustained support for tighter
systems from the very highest political levels It would be
‘necessary for it to be véry clear to civil servants that
“they were supported in their difficult task -of denying water
" to0 those who démand it. If the morale and conviction of
" civil servants was 1o be sustained, it would be hocessary

" 'for there to bé public demonstrations of this high level -
political support, for example in publicly supporiing

" . the denial of water to maturing paddy which had beén planteéd

outside the cultivation -caléndar. To a mihq;ity‘qf cultivators
“+this ‘would appear a Yetrayal by their reprcsentativess toa.
majority, however, it would soon bécome clear that the o
restraint ‘in water issues exercised by the civil servant with
the highest political support was not only in the ~countryts -
interest but also was part of a system which assured them of .
adequate water on' a more rcliable basise - - - v
Without these measures it is doubtful whether more

-than ‘s trivial proportion of the ‘bédefite of-gtricter water
management ¢ould be ‘realiseds With-themj if ‘the ‘évidénce and
arguments of this paper are corresty-very substantial- increases
in paddy production might be &chicveds: A I
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THE OPPORTUNITY

Thls paper makes many assumptlons, some of them
rather arbltra*y, leaves some questions unanswered; and does
not explore all the implications of its concliusions. It does,
howeVur,suggestﬁbai there in a major opportunlty to increase
paddy producvion in the Dry Zone through 1ncreas1ng the
productivity of wétcr. If we consider major irrigation alone,
since that is the arca in which government intervention is
easiest, we can estimate additional production that might
accrué under different assumptions. The two mein sources
of increased production from stricter water management on
major irrigation would be increased yields on land at present
cultivated (resulting from more timely and more appropriate
supplies of water) and increased areas cultivated in both

"Maha and in Yala. Taklng productlon from Dry Zone major -
irrigation per annum as lying in the range of 20 to 25
million bushels of paddy, then additional production under
_dlfferent assumptions can be p“eseﬁtea as in Table 16.

‘Table 16, - Increases in paddy production from Dry Zone
major irrigation under different assumptions

Estimated base of ‘Percentage incréase Percehtége increase
Dry. Zone : in yields.on - .in acres
production from ~- - currently ' cultivated at- - -
major irrigation cultivated area "current yields
| 10 20 30 10 2 .30

e

20.million bushels 2,0m  4.0m - 6.0m . 2.0m  4e0m  6eOm

me———

25 millioﬁ ﬁushéls "2.5m 5¢0m 7}5m 2.5m  540m ;7.5m

To close the' productlon gap. of 25 million bushels and attaln or
approach sclf—suff1c1enoy would requirc at least 50 per cent
increases in yields on currently cultivated.areas and in acres
cultivated (assun1ng current yields only), and this might well
be unattainable. - But if the respective increases were only .
20 per cent, then some 8 to 10 million additional bushels - -
would be -produced, as much or more than the additional paddy
expected from the first two stages -of the Nahamcll Ganga .
Pro;oct by 1980.

. The ba51c p01nt is that water is scarcer than land in
the Dry Zone, and sparing usc of water is 1andpaugnent1ng.p .
Constructing fiew irrigation works in order to incrcase the
water available and the land irrigated takes much foreign
exchange and much time. Improving the management of water
which is alrcady there takes little foreign exchange and can
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be qulck' and the effects -~ more water available for irrigation,
more land irrigated - are the same. In order to achieve this
improved management, the prime rcguirement is polltical will
excreised at the highest-levels: The opportunity, in economic
terms, is to -substitute political will for foreign exchange.

The opportunity has not been as clear before as it is now
“becausc of the earlier ‘relative ease of 1mport1ng food and

" fertiliser. In the much more difficult world sitmation of

the mid=-1970s .and the deepening economic crisis which faces

. “.Sri’ Lanka, this' oppertunity sesms at the-very least to-

-deserve further early and serious investigation. This might

perhaps be best be achieved throngh designating some

representative major irrigation: tanks ag pilot projects -

and ensuring political support for the. staff involved. It
might then be possible to gauge more accurately the scale

" of potential benefits in terms of additional psddy produced

that could be expccted‘ﬁrom this approachs

PADDY WATER REQUIREMENTS: - ~ APPENDIX &
Murakaml 8. and Vlgparaah's calculatlon :

i Resoarch results reported by Murakami and Vlgnarajah

(1n Abeygunavardena, ed., nede (1967): 158), unfortenately
contain mislecading errors of calculation and typesetting,
concluding with false figures. | These are for the total
‘quantity of water oxpended in the cultivation of a 4-month
crop by prov1d1ng standing water from sowing to harvest.

The figurcs given are 5 fcet approx1mately in each of Maha
" (November-February) and Yala (Heay~fugust). The figures should
however, be 4.9 and 6.3 acre fect approxlmately, as the
follow1ng analysis shows"

tv

Postscript' Someé topics for further . investigation ares --
1. the extent of land below major irrigation tanks which
_19 suitable for cultivation but not yet asweddumlzed.

2. the extent to which labour and other constralnts would
1imit cultivation of that land

3. the frequency with which ma jor 1rr1gat10n tanks in.
*the Dry Zone sp111 1n Maha

:4Q. mioro—polltlcal rescarch, both 1ntra—yaya and 1nter- ‘

yaya ,
5. studies of the actual operat;on of watcr control
bureaucracies. = e s T
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pr publlshed Table rccords.

Table I. An Ebtlmat1on Qf the Total Quantlty of Uatpr Empcnded
, ‘in the Cultivation of.a 4~month Crop, by Prov1d1ng

Standlng Water from Sow1np to Harvest,

Maha : Ya,la,

Period . - I+ em |
i (NovembermFebruary)  (May-fugust)
‘Prior to- W&ter.requirement : 170 mm , 170 mm

sowing - for puddling and
- levelling and maine :
- taining field at
. saturated moisture
.condition for 2 days

From sowing EVapoffanébiféfion Eﬁ/(3;3lhm) '_(6;5 mm) (20)

to trans-  days (No. of days) (20) =67mm = 130 m
planting o o
Prom trans— Transpiration - - - (3‘4d§ (700 Xg/ "(4‘503; (700 Rg/
planting = . C e 10a) =.240 mm 08) .= 315 mm
to harvest =~ - : - : , ,

" Evaporation’ (En/dayg .
.. (Noeof days), E/En (0e54)= 385 mm (0.54)=. 385 m

For sowing Pércolation. (7 m) (120) (7 mm) (130)

40 harvest (Perc./da,y) (No.of days) = 890. mm . = 910 mm
For sowing Total = . 1545 o 1910 mm

to harvest ' A = 5 ft (approx) =5 ft (appr.) ;

En ~: Evaporation =~ Mete€o. Stne rcading (from free vater -
surface)

E ~ BEvaporation in Fleld =

Correctionsg , T Lo

Under haha, evaporatlon should read ‘178 mm 1nstcad of 385 mm.,
which appears to be a.typing or typesettlng trans position from
Yalas: 178 mm. is the figure in Jurakanits original mlmcographed
report to the Mlnlstry of Agrlculture.

Under Maha, percolatlon of 7 mm per day for 120 duys glves a
flgure of 840 mm, not 890 mme _ N - -

The total for Maha thus becomes 1495 mm or approximately 4.9 feet.

Under Yala the total of 1910 mm appears to be correct, but this is
not 5 feet but a hgproxlmately 6.3 feets
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