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FOREWORD

e o e ot e

A study on Farm Power, Water Use and Criteria for Decision Taking in
the Dry Zone was launched in mid-1979 as a joint research project
between the ARTI and Reading University. The main purpose of this
project is to study the economic and social implications of alternative
use patterns of farm power and its inter-relationship with water use in
the small farm sector of Sri Lanka's Dry Zone.

The field work for the study has now been completed but the issue of the
final report with a complete analysis of the data collected is not
scheduled until late 1981. In the meantime, this report giving the
preliminary results of the survey is being issued as it is felt that the
questions raised by the authors require early attention to avoid any
unnecessary and wasteful investments in this area. It contains infor-
mation and arguments of direct relevance to policy questions of whether
further investment is needed in farm power and, if so, in what form.

Mr.J.Farrington, Colombo Plan Advisor, was mainly reéponsible for the
designing of the study and the preparation for field work. Mr.W .A . T
Abeysekera, Research and Training Officer, functioned as the Joint
Co-ordinator of the study team in the initial stages, later he was
replaced by Mr.F.Abeyratne, Research and Training Officer . The other
members of the team were Mr.M.Ryan, a visiting researcher and Mrs.S.
Bandara, Research & Training Officer. They were all responsible for the
supervision of field work and data analysis.

The sociological aspects of the study were the responsibility of Mr. Ishak
Lebbe, Research and Training Officer and Dr.W.M.Sirisena of the Peradeniya
University. Mr.Ishak Lebbe was responsible for the sociclogical research
at Uda Walawe and Dr.W.M.Sirisena was responsible for the work at Padaviya
and Kaudulla. Dr. Sirisena contributed largely to the analysis of
quantative sociological data and the sociological. section of this report.
Water Management investigations were the respounsibility of Mr.M.P.Moore of
the Institute of Development Studies, Sussex, who functioned as a short-
term consultant in 1980. Some of his findings are given in another ARTI
publication entitled "Approaches to Improving Water Management on a large
scale irrigation schemes in Sri Lanka." Under this project there was

also an earlier publication called "Issues in Farm Power and Water Use."

It is hoped that all these publications will help to understand the real
situation regarding availability and utilization of farm power in the
country with a view to evolve a more efficient system for its use.

T B SUBASINGHE
DIRECTOR

AGRARIAN RESEARCH & TRAINING INSTITUTE
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SUMMARY

The basic study objectives are described, and the selection of
methodologies appropriate to their achievement discussed. Particular

attention is glven to the design of field investigations, including

’sgqpling methodologles, the recrultment and training of field

investigators and the design of survey schedules.

The observed power population densities at the study locations are

analysed. Some variation in density (per 1000 acres of paddy) is evident
among?locations, and a consistent tendency for tractor populations to
declihe markedly in density towards the tail-ends of all three locations
emerges. This is not the case with buffalo. The implications of such
variations in power density for the availability of power-time on the

hire-market are discussed.

Little divergence of tractor ownership patterns from the norm of one per

owner was observed. For buffaloes, the average herd size per owner

varied widely among, but not greatly within, study locations. The herd
sizes were largest at Uda Walawe and concentrated among few owners, and

thé lowest at Kaudulla with widespread ownership. Correspondingly different

management and use-patterns of buffalo were observed: at Kaudulla they .

were generally tethered in the home stead allotment and stall-fed, and

were used with ploughs: . at Uda Walawe they were freely grazed and used

_ predominantly for trampling ('mudding") the soil. It is clear that the

Kaudulla system has much better prospects of success under-the large,

intensively <farmed areas.now being opened up under the Mahaweli Schemne,

and subsequent reports by this study will attempt to gauge its efficiency

by comparison with open grazing.

Preliminary results are presented from an analysis of ;the use-hours of the
thgeg farm power types ( 4-wheel tractors, 2-wheel tractors and buffaloes)
fofithe early part of the Maha season (26/8/79 - 19/1/80). The over-
whq}ming impression is one of very low use intensity, a weekly average of
soﬁé_lo -~ 15 hours/tractor (for 4 w.t. and 2 w.t.) Dbeing typicﬁl. -‘This
rises to some 20-25 hours/week in a brief peak period. Variationsl_ﬁhiph

XII1



¢an generally be accounted for in terms of iadividusl locatinnail character—

istlics, are found in the proportions of work done in agrlcultural and non- .

agricultural operations , and between work done for the owner himself

and ggwhite. Agricultural work accounts for all of buffalo time and »

the bulk of tractor time, with the'exceptidn of Uda Walawe, a'iocatidhl

with developed commercial infrastructure which has a high'ffaESport require-~
ment. Insofar as the same pattern of commercialisation is likely to
emerge also in other settlement areas, this trend gives cause for concern.
Owners who derived the bulk of their income from nén- farming act1¥1+1es

(1.e "businessmen") were observed to obtain slightly higher use from
tractors, with a bias towards non-agricultural operations. For a11 owﬁers,
the proportion of tractor time hired out varies both by locéfion and hj
power type. For 4 w.t. it generally exceeds two-thirds, but for 2 w.t.
varies between one quarter and two-thirds. Where buffalo herds axre

'larger (Uda Wﬁlawe), 95% of time is hired out, but léSS'than 159% where

they are small (Kaudulla).

The finding of low use-intensity raises important policy questions: woulu
it be feasible and more economically worthwhile to raise the use-level

vaf the exist. .g tractor stock inste:s i of continuiﬁg” t- imhort additiona’
tractors at existing low use-levels?. Is the national tractor stock
currently so high that in many locations there would simply noi'bé
enough work available to permit use-levels to be raised sﬁbstantially?

If it 1s feasible, the raising of use-levels appearé the more econom1ca11

desirable course, yet a brief discussion of the theogy of capital

acquigition and use and its application to tractors in Sri Lanka, highlights

the numerous. obstacles to such a course of action. It is suggested that

at thé\national level there is an abundance of aid funds, frequently tied,

. for tractor purchase, with lack of alternative investment opportunities

for such funds, and therefore the absence of pressure to ohtain rapid returns
to tractor investments. Similar forces operate at the individual owner
level. Lack of alternative investment opportunitiés and pre$€ige consider-
ations are thus suggested as a primary cause of low use intensities. Other
causes (poor repair facilities, non-availability of spares, fuel,etc.) more
conventionally acknowledged are also put forward B Anulysis of future data

will permlt some further testing of these suggestlons

Xy
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A section on water management suggests that, for reasons which differ
little among locations, there is a high degree of “"automaticity" ip

water flows, and that the scope for positive intervention by scheme
management, particularly at D-channel and field channel levels, and in -
the lower reaches of main channels, is severely constrained for botg
physical and institutional reasons, . This finding has strong impli-
cations for the level of sophistication of potential solutions to the
perceived farm power/water use problems that is likely to be implementable
qnder current orgénisational and infrastructural conditions. One such
possibility involves the organised staggering of water issues within
locations to permit both water saving and greater power use—efficieﬁcy.'
Another requifes the more efficient organisation of decision-taking

in matters affecting agriculture and water at the tank level.

In detailed Appendices, the characteristics of the study locations are
descrihed, as are those of the "owners" samples. The data collection
schedules are presented. Analysis of the size and distribution of

the national farm power stock suggests tentatively that there is
unlikely to be a national farm power deficit. TFurther Appendices discuss
the interac*ion between use-intensity and hire-charges, and list the
published and unpublished work in which the members of study tean

have been involved.



CHAPTER 1

INTRODUCTION

This study is a collaborative research project between the Agrarisn
Research and Training Institute (ARTI), Colomho, and the University
of Reading. It is funded by the Government of Sri Lanka and by a grant
from the Economic and Social Committee on Overseas Research (ESCOR)

of the Overseas Development Administration (ODA).

The study's underlying rationale has already been discussed in detail
in the project submission and summarised in an Appendix to Farcington
and Abeysekera (19879), which is reproduced as Appendix I here. The fundam-
ental concern is with the efficient combined use of those farm inputs
which are substitutable to some degree. A particular focus of attention .
18 the use of water, since the abundance of land potentially available
for.irxigation in the Dry Zone gives this factor a high cpportunity cost.
® S8everal inputs or techmologies can to various extents substitute for
. water, including weed control practices, alternative lengths of growing
L season, tr:isplanting versus hroaccasting options, ..ad so on. The stu iy
| ' is concerned with all of these, but the most potentially 1mportan§rarea

of substitutability is between water and farm power in land preparation,

and this will form the focus of the study.

Farm power use-efficiency is thought by many standards to be low: small
plot sizes involve a high proportion of "turning fime”, implemenis are
' on the whole crude, -even when used with sophisticated péwer soﬁrcés;
animal power is frequently used without any implements at all, the simple
trampling action, although time-consuming, performiﬁg adequate churning
.of the soil; hire-market 1nefficiencies are thought to exist- tractors and
buffalo have been observed standing idle whilst farmers within the same
locality have bad to delay land preparation for lack of power. Above all,
at major irrigation schemes, much unorganised séaggering of bultivation
takes place with the result that crop growing periods fsll outside the{w
monsoon raina, placing higher demands on stored reserves of water, dehands

'which are exacerbated by extended water iseues to cafer for those farmers



at the end of the staggering line.

The mix of research methodologies necessary to tackle problems such as
thege . is complex. It will comprise both systematic and detailed field

investigations, and the review of results from experimental work.
1.1.  FIELD INVESTIGATIONS

Existing information on the use - pattern of farm power in land preparation
18 tragmentary. No firm information exists on even such straight forward
and critical parameters as the average daily use hours per tractor or per
animal péir, or the aggregate use-hours or acreage tilled per power source
in land preparation per season. Little forward planning of land prepa;ation
technologies (.i.e. including decisions on water wuse) is possible until
more is known about the technical and market efficiencies of existing

-yetar Beuraes, and what measures -can most appropriately be taken to

gaﬂﬂntauaxiat&ng*inetficiencies, or to avoid them altogether in planning
new technologies or systems of organisation. -

It was therefore felt necessary to embark on an extensive programme of
field data collection, which would. attempt, at a set of locatlons
considered representative of Dry Zone major 1rr1gation, “to:

(1) collect information from farm power owners on current
types of power and implements used; their use~levels and
reasongs for any restricted use; the land preparation

) ‘technologies practised; ’

(11) collect from samples of farmers déta on farmsing technologies,
cropping patterns, labour and water usge patterns aﬁd hire
charges for the main farm inputs; o ) V

Iiii) collect data from both owners and farmers on the organisat-
' 1on and efficiency of the power hire market.

1.2. ANALYSIS OF EXPERIMENTAL WORK

The full scope for improvement 1n use~ratlos between water and substituta-~
ble inputs cannot be explored on the basis of field surveys "alone. In
addition 41t is necessary to examine the economic potential of technologies

2
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still at the experimentél stage, without neglecting to allow for the
specific constraints and requirements of such technologies. In
this connection the study will maintain close contact with a number of
research organisations including
1. Maha Illupalama Agricultural Research Stat1on ( for _
experimental work on farm power and gengral pracy%ges;

cropping systems research on minor tank irrigation).

2. Tank Irrigation Modernization Project (research on farm
power and related technologies and on water use

préctices).

3. Mihistry of Mahaweli Development (esp.ySystems H irrigation
trials initiated by - Huntings Technical Services Ltd.)

4. ‘Irrigation Department and Hydraulics Research Station/
Institute of Hydrology (UK) (esp. in relation to water

balance studies at Kaudulla).

5. ’ICRISAT and IRRI, t. > international o:2:anisations pursuing
a broad programme of research at the regional level into
ﬁany issues of farm power, water use and general agrononmy

of relevance to the study.

A brief statemnent of how data generated by these institutions are expected
to contribute to the study objectives is contained in Appendix XIII. The
data collected from the field and from on-going experimental work
conducted by the above institutions will be synthesised into a number
of resource—management scenarios with implications for both local and
national - level planning. At this stage in the research it is impossible
to predict precisely what form these might take; the underlying philosopy
will be one of starting from observed use-levels of currently used parameter
sets, and comparing them with what is necessary to achieve local and
national objectives; both with and without the constraints imposed by
current administrative systems and political choices. Tor instance, pdﬁer/
and water-use efficiencies will initially be taken as given, the attempt
then heing made to assess both the profitability (in private and social

3



terms) and the feasibility of achieving greater efficiencies in use-
levels of the main input parameters, both indiyidually and in combination
It may, in this way, be possible to start a path of increasing refine~ 4
ment in input use applicable to a spectrum of initial resource-endowment
conditions. The implicatiops of such models for national-ievel planning
(on e.g. import scale and éqﬁposition of farm power; energy policies;
animal produétion programmeé,etc.) will be cléarly emphasised. The study
will ba_ﬁériiculgrly concerned with the limits to economic, political
and iﬂm1n1stfat1ve .téasibiiity of change in agriculture. It will not be
concernetd with econonmic optima, but with the tradé49ff betWeen 'increasing
levels of (sub-optimal) profitability and increasing political and
administrative constraints. The intention is to make practicable

e o O . B~y oy S

contributiohs to ecomomic development, not to postulate unattainable

" economic optina.

The remainder of this first report produced by the study gives an account

of work done between May 1979 and April 1980. It is divided into three ©
main components: -
(1) A comprehensive description-of why and how field investigations
were set up.
(i1) Presentation of preliminary results from analysis of field
_ data for part of Maha season 1879-80,
(11i) A series of appendices in which the individual research iptérests
of the study team and, more widely, of outside organisafions
are discussed and related to the underlying themes of the study
as & whole.



CHAPTER 2
FIELD INVESTIGATIONS
2.1. SELECTION OF STUDY LOCATIONS:

The field data collection programme for this study is designed to provide
data for a wide range of values of key variables in farm power and watér .
use. The analysis of this data will then permit predictions to be made
of the economic impact of changes in the combinations of such variables,l
and their quantities within the observed range. Additional data points

can be ohtained by supplementing both the number of variables and their

observed range of values from experimental results and from reports relat~

ing to such variables under similar conditions in other countries

For these reasons, the study locations were selected to give, when taken

-together, an adequate representation of a predetermined set of vafiables,

namely*:
(i) Both Maha and Yala paddy production should be represented, as

well as irrigated and rainfed production of a sange of other crops.
They sbould also

(11) Be well represented in the various categories of power input
» and in both owned and hired power.

(111)Contain structures for the accurate measurement of irrigation
flows.

(iv) Contain both newly-settled and traditional (purana) populations
to permit study of the varying impact on power use of different
social sgtructures.

(v) Have both state-owned and private institutional arrangements

. for the hiring of power, access to credif, ete.

(vi) Display a variety of institutional arrangements for the control
of irrigation water supplies.

(vii)Display a variety of holding and plot sizes, within which
should fall those planned for wider Dry Zone development(esr the
Mahaweli Project). _

(viii)Display differences in water availsbility both within and acrdss
sites, so that an assessment of the variation in farm power use

under different water supply conditions and of the potentlal

P
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net benefits of using water in alternative ways can be made.

“"Tb aésiét in identifying specific study locations, a listing was made

of Dry Zone major irrigation schemes.‘VSeveral criteria have previously
been used to distinguish ’'major' from 'minor’' irrigation. A threshold

of 200.acres of command area is commonly used in the presentation

of govermment statistics on paddy production. Another criterion of

2000 acres of command area has been used by Parker (1979). These criteria
Ho not seem appropriate to the 1ssues_currently under discussion. In
partiéular, one objective of the study is to examine variations in farm
power and water availability and use-patterns within schemes, and if
adeéuate sample sizes for each of the three types of power are to be
obtained at both the upper (where water is generally abundant) and lower
(wvhere it is sometimes scarce) ends of command areass to permit rigorous
stﬁfistical tésting for such differencés, the command area coriterion for
distinguishing major from minor irrigation must bé highexr ~ than the
examples quoted above. The selection of a cut~off~acreage-is uyltimately ~
arbitrary: on the assumption that 4-wheel fractors would be thé'leqst *
denéely digtributed form of power, and that as preliminary observégions

suggested, their population would probably not. exceed 10 per 1000 acres

‘0f command area in any Dry Zone irrigation scheme, s cut-off acreage

P$§'7500.was gelected for the purposes of the study. According to an
g%thoritativé_aource {(Arumugam, S.: Water Resources of Ceylon, Colombo,
‘1268), this leaves a total of 14 major irrigation systems in the

Dry Zome from which to choose. These are presented in the following
table.

i»



Table 1. DRY Z0NE MAJOR IRRIGATION WORKS OF GREATER THAN 7500
ACRES COMMAND AREA

S e ke e e 0 e e e o S s e e A8 ot AL i i e T S S et Soln o s S i M o s e S e o it S s S o Cad ol W i . B o it

Scheme District . Water Apﬁrox. Catchment

Storage Command Area
Capacity Area ., (Sq.miles)

...... : I (acre-feet)  (acres)
Allaei Trincomales *2 10000 -
Gal Oya Amparai/

Batticalea 770000 1200003 ‘384
Giants Tank . Mannaxr 26600 19500 -
Huruluwewa Anuradhapura 55000 - 8000 77
Iranaimgdukulam Vavuniys - 82000 190004 277
Kalawewa Anuradhapura 72706 . 12700 -
Kantalai Trincomalee 110000 205005 -
Kaudulla Polonnaruwa ’ 104000 120305 e -
Minneriya Polonnaruwa 110600 15000 S -
Padaviya Anuradhapura 72500 13000 1066
Parakrama Samudra Polonnaruwa 98000 - 18200 ' -
Rajangana Anuradhapura ~ 81500 19000 ' -~
Rugam Batticaloa 16120 7814 35
Uda Walawe Ratnapura/ :

Moneragala/ 203000 35000 454

Hambantota

Bource: Arumugam, S. (19689) unless otherwise stated.

‘Notes: 1. _atchment areas are give. only for those anks which are
not linked by canal oi'draiﬁage systems to other major
water control works.

2. This tank has become relatively iﬁsignificant wifh the
assured provision of diverted water from the Mahaweli
Ganga. h

3. Includes areas supplied by diversions associated with the
Giants Tank complex. ‘ '

4. This acreage iz taken from Arumugam, and is prior tohMahéQeli
System H development '

5; These figures are not taken féom Aruﬁdgam but are as

’suppliea by the Irrigation Department.

Two further criteria were imposed in making a final selection of study

locations from these 14 potential sites.

First, 4t was thought advisable to select at least one of those tanks
which are linked by canal or drainage systeme. This pattern of linkage
7 '



will become much wore widespreéd ags the Mahaweli Programme is implemented.
At the same time, farmers' attitudes iowards water economy and towards
practices and technologies which promote such economy may differ widely
between tanks which hgve a self-contained catchment (and’thus the benefit
of eny water saving would accrue directly to the farmers working under
that tank) and tanks which are canal-linked (which to the farmer, may
seem as though they have a guaranteed, and virtually/unlimited supply of
water, and any water saving would simply be passed on downstream to the
next tank). '

Secondly, given the development of the Mahaweli Ganga as a majof national
priority, it waﬁ thogght necessary to pay particular attention to areas
already receivipg water through the Mahaweli diversion, and to areas
envisaged as 'testing grounds’® ‘for some of the strategies to be imp1¢¥
mented in Mahaweli - irrigated areas. In this connection, the 5 tanks
under the Tank iirigation Modernization Project, based at Anuradhapura,
@are strong contenders for study. These two criteria, in addition to

{1y -~ (viii) liéied'above, were relied upon in making the final selection
of study locations. As subm;tted_in the study proposal, it seemed_l;kely
_that no mor+ than three major irrigation survey sites would be neéessary‘
to meet the stated objectives, supplemented by data currently being'
collected by other studies in other areas of major irrigation, and in

minor irrigatioﬁ.
1) SELECTION OF A CANAL - LINKED STUDY LOCATION:

The list of the 14 major irrigation works given above suggests two

possible areas from which a canal - iinked locatipn might be selected.

One is the Polonnaruwa complex (including Minneriysa, Parakrama Samudra,
Eantalai and Xaudulla);the others,the. newly developed lands under Mahaweli
Gange System H, including Kalawewa, with Rajangana and Rajangana and

Giants Tank receiving drainage water.

The former area was thought more appropriaté for two reasoms; it is
an area in which current agricultural settlement started gome 30 years ago,

and thus may present a degree of stability and .equilibrium among the major
' 8
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agro-economic varizbles which is uniikely to be found in an area such

_as'System H, where less than half of the planned settlement has so far

taken place. In particular, certsin types of farm power are poorly

represented there. Secondly, the Sri Lanka/IDRC Research into 'cropping

- systems, based at Maha Iilupallama Research Station , has already under-

taken data collection in System H on farm .imput use levels, cropping

‘practices, land use and outputs. As specified in the research proposal

for the present study, it is intended to conduct gpecific gstudies on
the use of farm power among the ssmple selected for the cropping systems

work, in order that duplication of data collection might be avoided.

Thus, it was decided to select an irrigation scheme from the four, listed.

above in the Polonnaruwa ccmplex. Kaudulla was found to be the most

suitable for several reasons, the more important of which are:

It . displays holding sizes corresponding more closely with those proposed
for many parts of Mahawell than doea, for instance, Minneriya (2 or 3
acres of paddy and 1 of uplend at Kaudulla, as against § of paddy and 3

of upland in many peris of Minqeriya); second, a major study on water
palances i: in progress st Kaudull: conducted jointl by the Irrigation
Department and the Hydraulics Research Station/Institute of Hydrqlogy(UK).
It is hdped that the water demand and water balance models devéioped:in

{ons at tank level and over time of any water savings at specific locations

“within the command area. It was therefore thought opportune . to study

there in depth farmers' behaviour in those technologies (especially
power) which have a bearing on water use in the field and ultimately at

tank level.

"he one disadvantage of Xaudulla in terms of our above criteria is that
it i3 at the end of the canal - linked system, and sSc any fear among
farmers that water saved will simply ‘be passed on to the next tank will
not be ohservable. On the other hand Kaudulla's position at the end

of the system is expected to raise other 1issues of interest. .Thg

balance 6f evidence was thought to lie in favour of selecting Kaudulla.



2) ‘S8ELECTION OF A SINGLE~CATCHMENT LOCATION:

:0ur listing in Table 1 above presents 6 possible study locations that
are nét linked by canal or drainage systems with other major works. Of
thege, it was decided that Padaviya was the most appropriate. A major
reagon for its selection was that it is one of the 5 tanks scheduled for
vimyrovements to ifrigation and other infrastructure under the Tank
Irrigation Moéernization Project. This Projectbwill also prcvide-credit
agsistance for the purchase by farmers of additional farm power,especially
‘rwith‘avview to reducing and synchronising the peribd necessary for land
'éreparation. Since the implications of this project are important both
in their own right‘and sg a model for Mahawell development, it was thought
‘most appropriate that the study should attempt, by its 6wn dat# collection,
to illuminate both the prescribed issues of general concern in farm power
aﬁd water use, and the more gpecific issues arising from implementation

'”sf'the.modernization programme. ( cf Appendix III).
3)  SELECTION OF A FURTHER STUDY LOCATION:

Since the selection of the two above locations had satisfied many of the
ériteria relating to catchment and the composition of farm power, it
-_wgs:decided to select a third location with specific reference to water
use ¢riteria. One location, Ude Walawe, recommended itself for several
“reasons. On the one hand, it was known to have a high seasonal water
issue; on the other there existé a severe and persistent shortage of water
at the lower end of the system. Additionally, the attempt had been made -
- alheit largely unsuccessfully - to introduce non-paddy crops, especially
- cotton, for irrigated culti#ation. 1t was thus hoped to learn there something
.lbt the issues relating to pbwer and water use in the production of these
-crops,'particulaily since much of the success of Mahaweli development will
depend on. successful diversification into irrigated and settled rainfed
prbduction of crops other than paddy .

2.2 Sample Selection Within Study Locations

- 1) Farmers: The most fundamental consideration in selecting farmer samples
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within atudy locations was that variations in resource ayailahilities,
particularly water avallability and any consequent variation in farming
patterns and practices, which were known to exist within selected locations,

should be reflected in the sample chosen.

Repeated observations at the three selectéd locations in the first half

of 1979 suggested that water availability in wany circumstances varies

s s oo

B

field chennels). These observations are confirmed in a bhost of writings

on the subject, but particularly by Chambers (1975).

Numerous examples can be given of variations in water availability. At
Padaviya, for instance, tracts located at the upper and middle pqrtiohé of
the command area (tracts 1 - 10) comtain some 5% greater area of padd&
land than was originally envisaged in the Blocking-out Plan, the surplus
being attributable to encroachment of cultivation onto regervations of
various types, whilst in the tail end tracts (11-13) only 627 of the area
laid out for cultivation cna be 1rrigéted in a typical Maha season

(Table 11.3)

Again, at Uda Walawe, water shortages have compelled the abandoning of pléns
to irrigate tracts 20 and 21 at the tall end of the Right Bank main channel,
and tract 18 is irrigable only in part. There, the reduced availability
of water on 8 tract-wise basis.is not so easily detected because of
varying ratios of planned to actual cultivation of paddy and non-paddy crops.
In geheral, where adequate water 1is available, farmers have preferred to
grow paddy instead of subsidiary crops and many lands designated for subsi-
diary crops to which adequate water for paddy cultivation cannot be supplied
have peen left fallow. This is clearly evident in Tahle 1X1.1, the tracts
with‘more than adequate water supply (2-14 and Chandrikawewa, but excluding
Chgﬁdiikawewa Tract 6, where'the channel was partially out of commission)
having cultivated 27% more paddy land than envisaged, but only 229 of the
planned subsidiary crops acreage. In the tail-end tracts (15-2) 24% more
paddy land waé cultivated than had been planned for, but the remaining
irrigable land, designated initially for subsidiary crops (3377 acres,
against 1988 acres of paddy) was left uncultivated, except for a hundred or
i1



g0 acres of _rrigated cotton and chi lies and some 600 :cres of rainfed

crops. At Kaudulla, since diverted water from the Mahawelil Ganga becanme °_
available in 1976, cropping problems attributable to water shortages have
been rare. In Yala 1979, however, many instances of failure of the paddy
crop were observed in Stage II (served from the upper sluice ) and several

in Tract 8 at the tail end of the Stage I channel system.

Constraints imposed on cropping acfiVities by water shortages along distri-
butary and field channels are less easily quantified, but nonetheless
important. Duriné Yala 1979, for instance, several observations were made
of paddy failufé} particﬁlarly at the tail ends of distributary channels in
Faudulls (see above). At Padaviya, water distribution problems in Maha are
known to eiist at the tail end of one very long tract (Tract 6, Lower Main

' Channel - over 2000 acres of asweddumized land), and this part of the tract
is not normally irrigated in Yala, in spite of the fact that it is nearer

to the headworks than the upper ends of some other tracts which do recelve
fala water. At Uda Welawe, the lower end of Tract 4 does not always receive
water at the necessary freguency, which is reflected in low cropping performance ®
(Table 1X.1) and parts of the distribﬁtgry systems of Tracts 16, 18 and 19 _
do not convey adequate water for irrigated cropping of any kind, and have *

largely been abandoned.

Apart from access to irrigation water, the“availébiiity?%arm power,_ét lesst
as far as it is reilected_ in ownership data, is also highiy skewed towards
%he niddle and upper reaches of command areas (Table 12-18y. It is, of
_course, possible that an efficlent market for the hiring of farm power
‘woﬁld permit rapid allccatibn of use-opportunities to areas_where ownership
gonggnxration is low, but numerous observations suggest that it would be
unwise to attribute a high degrée ot eificiency to power hire-markets, and
so the ownership distributions presented in Tables 12-15 must to some
degree also reflect real biases in access opportupities to the ¢i§advgntagé

of those at the lower ends of the command areas.

These criteria of resource availability governed the patterns of selection

of subélocations,for study within the command areas.



It was decic.d at each location to ¢ :lect samples from ooth upper and

lower ends of the command area, and additionally, to take saemples along
at least ome of the distributeries (i.e. across rather than along the
command area). Varlations in farming systems under different resource

constraint patterns can thus be captured in both directions.

The locations ' chosen for study, whilst conforming with this broad pattern,
differ according teo the individual ckharacteristics of study locations. At
some 1ocations, for instance, a large number of farm holdings were satuated
within a selected location. In such circumstances, it was though advisablg
to select & sub-location for farm level sampling. The underlying reasons ‘
for this-are complex and revolve around the layout of irrigation infrast-
rux?ure at distributory and field-channel level. This is determined largely
.by topography, ﬁnd results in the éonstruction cf channels of varying
Iengtha,féith varying numbers of subsidiary channels. It is conceivable
that a8 system of rancdom farm sampling wi{hin an area as large as, say,

a tract of 2000 acres, with sample sizes limited by the resources available
to the study, would result in over-representation of farms with adequate

or more«than-adeguate water supplies, and under-representarion of those
with inadeguate supplies (or vice-verasa) given the complex of micro-level
top and taii-end positions within the channel network Jound at tract or
sub-tract level. HNor would the water-use activities of any of the sanple

farms necessarily influence the decisions of others in the sample. -~
For these ressons, sub-locations were selected within tracts at all sites.

The pattern of location and sample selection which emerged is as follows:

M vy P o s . e v e s

The Right Bank of the Scheme, comprising some 17,000 acres of paddy per .
season, was selected for study gince much of the Left Bank system is st111
under construction. Tract 4 was zelected as representatxve of cropping
patterns and performances at the top end of the Right Bapk. Therlougeg
of the two distributory chanpels within Tract 4 (D22} was sg}egf@d

éince soﬁeAwater supply problgms are experienced at its qug;iequ A

sample of 40 paddy holdings was then selected at:randqq.f:omwlﬁhe 122

13 ]
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demarcated under this éhannel, with.the intention of capturing'both the
systems and practices typical of the top-end tracts, and any modifications
té these imposed by in-tract (1.e. seross scheme) water constraints.

At the lower end of the Right Bank, field observations suggested that
croppingrpatterns and performance'varies within short distances‘gs the
avallability of water becomes critical. Variations are particularly
marked between Tracts 18 and 19, double cropping of paddy being frequent
in the former, but single cropping and the cultivation of subsidiary
crops belng more éommon in the latter. It was therefore decided to glive
repreﬂenfation to both in the samples. The last distributory witﬁin
Tract 18 (D7) to be fed from the main canal was selected, as were the
first and second (D1 and D2) in Tract 19 (the only remaining channel

in Tract 19 to whiech irrigation water is provided, D3, contains only

15 occcupied allofments).

Allotment populationg in these were:
D7 74 alloiments - all occupied
bl 76 allotments - 28 occupied
D2 27 allotments - 24 - scupied

L3

A samplé 0of 20 allotments was drawh at random from the 74 in D7 (Tract 18 )

and a further 20 from the 52 occupied in DI and D2 combined. These 40

Vfax&s constitute the “tail end" observations for the Right Bank system.

R i

"A brief description is given in Appendix II of development of Stages I and

II under Lower Main Channel and Upper Main Chsnnel respectively. It was
thought that study resources were insufficient to permit the depth of
coverage of both stages necessary to yield statistically useable numbers
0f observations for the existing range of power and water use options;

A choice therefore had teo be made, and after much discussion with field

staff of the Agriculture Department and repeated on-site investigations, L

Stage I was selected. Factors such as the longer established irrigation
{parts of Stage II having been developed only in the last 5 years, with
14
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consgequent 1 .8k of a high proportior of transitional i fluences in any
okservations) the variation in holding size {(Tracts 6-8 in Stage I are.
demarcated into 2 acre paddy allotments, whereas 1-5 have 3 acre a110t~
ments} the adequate representation in Stage I of water supply conditions
observed in Stage II and a more evenly balanced pattern of farm power

ovnership contributed towards this decision.

Within Stage I, Tracts 1 and 8 were selected for study, these heing
respectively at the upper and lowernost ends of the main channel, Tract
1 iz by far fhe largest in Stage I (1512 acres of a total BOP paddy acreage
of 4609 in Stage I) and is served by tw6>1ong parallel channels, D1 and
its subsidiary RBIB. It was within Tract 1, therefore, that the study

of a farmer sample . with water constraints along distributory and field
channels was located. Thig tract comprises 504 individual lowland allot-
ments, a number-too iarge to permit adequdte representation of areas of
potential water constraints by direct random sanpling. The following -
pre-sgelection of sub-locations was adopted: for the “top-end"” study, 20
lowland allotuents were selected at random from the 68 most immediately
adjacent to the bifurcation of D1 and RBIB; to pérmit study of the tail
end of Tract 1, the two longest field chamnels at the lower end of RBIB
were choseu (FC15 and FC33), and 1. allotments each . 2re randomly

selected from the 24 snd 27 holdings mspectively irrigated by ‘each of

_ these channels, In Tract € a total of 20 allotiments were randomly

selectad 10 from a population of 24 at the top end of Tract 8,and 1C

from 37 at the lower end.

A further sample of 20 farmers at Kaudulla was takeh‘butside the scheme
boundaries. Some 1000 acr's'of Crown Land beyond Stagé 11 have been
settled by squatters and further small areas are cultivated within
traditional villages. Informal irrigation channels have been constructed
1n‘spme arsas, using drainégé water froh Kaudulls to jrrigate a Maha

crop of paddy.. It was thought that study of farmers in this area would

- _expand certain dimensions observable within the scheme, such s holdiug

size, crop combinations and intensity of cultivation. A list of farmers
at Patakwewa, Migaswewa, Nikahens and Wadd1gawewa was therefore obtained,
and gstratified random samples Laken o give 5 farmers with land alienated
under the 1948 Act at Waddigawewa and 15 from the remaining encroached

15
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PADAVIYA

e s i o A v o

4s with Kéudulla, ah important issue in the . early sémpling procedures

wag to decide how survey resources could most usefully be depioyed given
e similar system comprising Upper and Lower Main Channels within the
eurrently developed Right Bank Irrigation network As Table lO(a) sno&s,
the,LMC‘commanda an ares almqst twice as long as the UMC, and it is only
on the former that serious water supply_probléhs occur.' Since . few
other differences existed between the two command areas, it was decided
under the LMC at 2097 acres of a total BOP area of 8646 acres was ‘selected
for observation of intra-tract variations in farming systems and perform~
ances. It is served by a very long distributary channel (D15) with
recurrent tail-end water problems. In Yala, water is supplied oniy to the
top end Qflrract 6, farmers at the tail end cultivating a part;share of
the plots that do receive it ("Bethma" System). 20 paddy allotments were
selected from the 76 most closely adjacent to the top end, and 20 from
the 91 at thn tail end. ‘ ‘

Tract 2 was selected for study as the area closest to the irrigation bead-
‘works (Tract 1, at only 123 acres dn the BOP was rejected as too small to
yield adequately representative resulis). Within the 453 (BOP) acres of
paddy under Tract 2, some slight differences in .cropping calendar and
cultivation practices were observed. 1t was therefore decided to stratify
the sample as between top and tail ends, as with Tract &, and s0 11 allot-
ments were chosen at random from the 38 adjacent to the top end, apd 9

from the 25 at the tail end.

At the lower end of the L&C Tract 12 was selected as an area appropriate

to yield observations on farm decisions taken under water availability

sonstraints. Of the 303 allotments demarcated under the BOP, 118 have

baeen abandoned, giving an irrigated asrea of some 555 acres in Mahz only.

En_Yala, as at the tail end of Tract 6 and of several others, farmers share .

irrigated allotments higher up the scheme under the Bethma system.

16
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2) Owners

(1) Sampling Criteria:

& major criterion in selecting owners of farm power for study was that
adequate representation should be obtained of the use of each power

type at each location.

' Abgolute sample sizes were thus roughly equal for each power type within

each of the locations, and within the maximum number of owners (70) at
each location that it was felt possibie to handle with the available

study resources.

The attempt was also made, however, to stratify within theée sample sizes
in order to sample disproportibnately heavily those ownership character-
istics which were thought a priori likely to have s bearing on the
composition of power use and its intensity. These were:

(i) the extent to which several power sources, of the same or
different types, were concentrated into the hand; of a single
owner; '

(i1) the main occupation ( in terms of relative contribution to

aggregate net income) of the owner.

(11)Sampling Frame:

The main sampling frame was obtained in identical fashion at each of‘the
three locations. Staff of the Agriculture Department (at Uda Welawe, of
the RVDB) were requested to assemble lists of the ownership of each

power type, and to distinguish between allottee-owners and non-allottee

.~

owners.

For reasons of logistics, it was impossible to sample directly from these

lists: they had to be split into sub-locations, and only owners living
in those locations close to where investigators could be accommodated
and supervised could be selected. Inevitably, this led to the same broad

clustering as has beén'described above for the farmer samples.

17



The geographical locations of owners that were sclected in this process.

(1)

{(i1)

®
were as follows:
1. Uda Walawe RB : {Tracts 2-7 ) -
_gEmbilipitiya Town
{(Tracts 15-19 _
ETracts‘lO, 11A
(Certain owners residing off-scheme.
2. Kaudulla : (Stage 1 only
' EMinneriya.
(Tract 2
3. Padaviya gPadaviya’Town
{Tracts 7-9
-(Tract E
(‘ _
(Tracts 10-12 f ) %
(Pulmoddai
‘ v ®
Three aspects of this listing require further explanation
At Uda Walawe, the fact that very few 4-wheel ~ tractors were owned
by allottee or non-allottee residents on the scheme in Tracts 15--19
prompted two courses of action: 3 additional owners were’selecféd
from the lists prepared for the'adjacent tracts (10, 13A) and second,
the movement of power into some parts of these schemes dt peak periods,
claimed by scheme staff to be of considerable importanéé;’%as covered
by selecting 9 owners from a list of those known by scheme staff to
bring their power onto the scheme. o '
At Xaudulla, insufficient numbers of 4-wheel tractbrs to meet sample
requirements were recorded on the scheme, but some hiring-out from
neighbouring Minneriya was reported. It was therefore decided to draw
a saﬁplé"also from Stage 1V of Minneriya, which borders on Kaudulla.
-

A full liéting of power from Minneriya was therefore obtained (Table:
11). ' - '
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(11i) At Padaviya, preliminary investigations of power ownership in
areas adjacent to the scheme revealed a high density of 4-wheel
tractors at Pulmoddai. A list prepared by the relévant cultivation.
officer revealed a total of 26 tractors owned there. Since the
:populatiOn of 4-wheel tiactors at Padaviya itseif was known aiready
to be high relative to the two other study locétions (see discussion
of populations below),it was thought worthwhile to investigate
the ugse of tractors there, and 10 owners were selected from the
list_provided.

The geographical clustering procedure described above resulted in a reduced

sample frame of owners. The size of the reduction was as follows:

TABLE 2 SPATIAL CLUSTERING IN SAMPLE SELECTION

- — e e T 2 e S S B L o P B i A M g o et et i S S L o At B s S e ey VA G O s

Initial Reduced 9% Frame retalined

Samplin Samplin reduced
Franel CFramel ¢ Timitiar 1090
Uda Walawe
4 W.T. 57 23 40.4
2 W.T. 339’ 122 36.0
Buffalo 198 59 29.8
Kaudulla 4 W.T. 18 14 77.8
2 W.T, 48 - 34 69.4"
Buffalo 1094 498 45.5
Padaviya ' 4 W.T. 150 62 41.3
‘ 2 W.T. 137 68 49.6
Buffalo 610 404 66.2
Note:
1

To avoid double counting, those owners with several power
sources have been entered only in their "highest horsepower"
category, the assumed horsepower ranking being : 4-wheel
tractor; 2-wheel tractor; buffalo. N

At Padaviya and Uda Walawe, whilst the percentage reduction was, on the
whole, well over 50%, the existence of lhrge initial populations meant
that the absolute size of thé¢ reduced sample remained high. - At Xaudulla,

with its smaller tractor populations, the reverse was true. Nonetheless,
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It was thought necessary to supplement the 4-wheel tractor populations

at Kéudulla by a part of the population at neighbouring Minneriyﬁ (see above).

It was felt, on balance, that little in the way of represéntativeness

would be lost by this geographical clustering, whilst much would be gained
in terms of logistic simplicity. Perhaps most important, the clustering
procedure still permits the effects on power use patterns of water availa-
bllity and the varying resource endowments of nearby potential hirers to

be observed in the samples, since these are in most cases now divided beiween
top and bottom end of the schemes.

After complétion of the geographical clusteriné described abave, fuftﬁéf
welghting was introduced in the attempt‘éo:give adeguate coverage to sample
characteristics wvhich could be éxpected to demonstrate whether the composi-~

tion of power use and its intensity varies among:-

(1) owners having single and multiple power upits
(11) owners having differing main ‘occupations, ®
kethodologicsl - issues are discusse® below. The charscteristics of owners @

samples are presented fully in Appendix IV,

(i) Multiple Ownership*

Strgtification'to obtain adequate coverage of the first of the above

two sub-sets was easily introduced, since the complete listings of power
ownership obtained permitted clssification by number and type of power
owned. The degree of greater than average representation given to this
sub-get can be observed in the'iollowing table. Briefly, it is the ownership
oi;hﬁlfiple mechanised power units, or of mechanised/animal combinations
@ﬂicﬁ?iﬁ”of interest here, since the ownership of more thén‘dne unit. -of
fﬂhﬁimﬁ;'yéwer is commonplace. Thus, the population and sample data oh owner-

éh1p7bt non-traditional power can be bhroken down as follows:
* Full details of multiple ownership in populations and samples are o
given in Appendix IV, B ‘ '




TABLE 3 MULTIPLE OWNERSHIP IN POPULATION AND SAMPLES

- - i S o e . S - L . St Y S R A o e S B e S S R 0 S0 b e . w H Mg S M P A A ey e - o e

— e e o = a8 e - - - EOTOAMPIpEpE. S peas

Popula Sam>~ % Popula Sam~ % Popula .Sam- %

tion ple sample tion ple sample tion ple sauwple

Nos. ~ Nos. __ Nos. = Nos. . _ Nes. ~“fNos. __ __
Owning one 4 w.t. 126 34 27.0 28 21 75.0 101 34 33.7
or 2 w.t only )

Owvning combi-

nations of 4 w.t.

/ 2 w.t./ 19
buffalo or more

‘than 1 4 w.t or

2 w.t.

13 68.4 20 i3 65.0 29 12 41.4 .

1. Excluding‘samples and populétions from Tracts 10 & 11A.
2. Excluding samples and populations from Minneriya,

3. Excluding samples and populations from Pulmoddai.

Where population sizes have permitted, the tendency has thus been towards
proportionally heavier sampling of the ’'multiple owners'. Only in the case
of Kaudulla, where selection was constrained by the small absolute numbers

of owners, was this not the case.

(11) Stratification hy main occupation

The procedure necessary to give adequate representation to this sub-sget

-

was more complex.

The populations at all 3 study locations were divided into allottees and
non-allottees, the latter including a large component of small traders .
and businessmen. Since data on the composition of tractor owners’' income
could not be obtained at the time of sample selection, the allottee/non-

allottee distinction was the only one that guaranteed some representation

in the sampléé of those owners for whom non—fafming activities contri-
"buted a large proportion of income. At the same time, however, it'

» . is likely that some (but at the time of sampling, unspecified) allottees
could have sdbstantial non—farﬁing income. The alldttee/non-allotteé

. distinction should therefore be observed in two aspects:

21



(a) 1t is important in its own righf in that it, . may illustrate aspects
of power use which differ according to land tenyrial sfatus vig a

vis the scheme under ohsgervation.

j(h)l It also serves as a criterion (albéit an imperfect one) to permit
B ex-ante stratification of the pOpulations betwegn, on the ane
‘hand, thoee earning a high proportion of income from farming and,
oﬁ the other, those earning a high prqportlon‘from nen—farming»

activities.

Voo
SO

Data will eventually be collected on the relative contribution to sample
owners' inconres of various economic activities, and will thus(permit
A,gx?pdét grouping of the saﬁples_according_fo'predaminant aétivify;
For sample selection purposes, the allottee/non-allottee distinction was
the best available means of ensuring adequate representatioh ihAthe’sampie
- of those owners with predominantiy non-farming income soirdes. a
The simpling:proportions‘_between aliottees and non-allotiees afewindicated ®
'1njthe folloﬁing,table. | _

' '_,.s;\'is-;. @
TABLE 4 ALLOTTEE /NON-ALLOTTEE DISTINCTIONS IN POPULATIONS AND  SAMPLES

.-.—._.--_—~-.-.---.~...-..—~——u—‘..—-.—._..;_.‘--.-o—-..._..._,.-..._n.._....—...-..—...u....-....—......—..‘......_...—;..,_.-__

Popu- Sam~ % ‘ Popu-~ Sam— % Popu‘ Sam~ %
lation ple sample 1lation ple sample lation ple sample
Nos.  Nos. ( Nos. Nes. _ Nos.  Nos.

- a0 s e - —— o - o b -y i A o o o o it e 2 e e o e 6 o bt h s e e oy e

Allottees 111 22 19.8 48 34 70.8 108 37 34.3

‘Non-allottees. 34 25 173.5 o o0 ‘o 22 8 40.9

Note‘ The same notes apply as for Table 3 above Buffalo OWREXS.. navé to
" he excluded becsause precise detaills of non*allottee buffalo fpwner
populatxons are not ayailable. S :
Again, with the exception of Kaudulls, where 411 OWnErs were, alloitees,_the
sampling of non-allottees is proportionally highex 1han that of allottee
although in absolute. numbers the allottees are predominant, partlcularly
- when buffalo ownership is included (Table 4) '
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2.3. Field Investigators

. S s G B ) v e A e S it S S o

1) SELECTION

Discussidns with Research Officers at ARTI who had accumulated substantial
experience'of field data épllection suggested that with the envisaged

work load it would be approbriate ‘to allocate a makimum“éémple of 20

‘farmers or owners to each investigator. This was 1ntendea to permit

data collection for the majority of schedules on a frequent~v151t bas1s

(2-3 visits per sample member per week) .

It was agreed during formulation of the study proposals that investlgators
would be recruited under ARTI terms and conditxons on a casual basis for
the period of field data collection. The only exception to this procedure'
lay in the allocation to the study of 3 invesfigators from the permanent
cadre of ARTI. One of these was based at each study location with the
intention that he should provide a degree of technical advice to casual
investigators and act as administrative link between investigators and
research s'ﬁff. In view of these - lditional duties, the sample allocated
to permaﬁént investigators was oﬁly 50% of that given to casuals. In all
cases it was thought that the broader experience of permapent investigators

nade 1t appropriate to allocate to them the potentlally more complex '
exercise of eliciting-information from owners.

The allocation of investigatois is sumﬁarigéd bhelow:

TABLE 5  ALLOCATION OF DUTIES TO INVESTIGATORS

= 1 "t £ S i P e S e ) il n SV ot A et S S e B e e S M

Location Investigator type Total nominmal sample size Sample type
Uda Walawe 4 X Casual ' 80 Farmers
) 3 ¥ Csasual . 60 ' Owners:
1 X Permanent _ 10 ... Owners
Kaudulla 4 X Casual - < 80 o Farmers
3 X Casual 60 L Owners
1 X Permanent 10 o Owners
Padaviya . 4 X Casual : . BO, Farmers
: 4 X Casual 75 Owners
1 X Permanent . 10 - : Owners
ARTI Office 2 X Casual ) 240 Farmers

Total iﬁi Coe 465 ) 825 Owners gl



The recruitment of casual investigators followed conventional ARTI
practices, the first batch of candidates under the Job Bank Scheme

being interviewed in July 1979.

Oiing_tb poor resﬁonselamong candidates, their generally indifferent
quality and a number of administrative shortcomings, several selection
sessions had‘to.be held before the full complement of posts could be
filled. _Eortuﬁately,»thie resulted in only marginal delays in commencing
the'fiéidlwofk. Furthetr selections were necessitated by the high initial
departire rate of those recruited; some 50% left in the first 6 months
- of field work. Initially only candidates with degrées were considéred.
Later it became appérént that candidates with "A"~ Level were likely

to show stronger commitment to the work with no recduction in aptitude.
This, combined with a general increased demand in the graduate job
market, led to the adoption of 2 passes at A" -level as the criterion for

selection in all interviews held after December 1979,

A working knowledge of spoken and written English was applied as a
general criterion to‘all candidates. In.general, it was found impossible
- to judge in a single interview how well candidates would perform in the

" field. Training sessions were theréfore regarded as a further part of
the selection procesé, with some candidates being rejected at this stage.
A short 1list of'acceptable investigators was drawn up after these

training sessions from which names could be drawn as or when ygcancies

occurred, thereby reducing the absentee time in the field.
2). TRAINING

Each newly recruited batch of field investigators was given intensive
training for several days at the Institute before being taken to the
field. After a briefing on the objectives of the study, training

consisted of two components: .

a) Explaining the survey schedules both in English and.Sinhalese.

b) Practical training in the use of schedules. Hypothetical
questions and answers were put up on the blackboard, and the
investigators were asked to complete the questionnaires,

which were then checked. carefully by the researchers. Subsequently,
24 '
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the investigators were grouped into pairs and asked to act out
the roles of farmer and interviewer. The answers entered on the
appropriate questionnaires were checked and corrected hy the
regearchers. Once they were in the field, the new recruits were
guided by the permanent investigator, by already recruited casual

investigators and by the researchers themseives.

”Though'eacﬁ investigator was to be in charge of 'a farmer sample
or an owner saimple, all were given training in schedules relevant
to each sample. This helped the invéstigators to understand the
whole research project as well as to assist each other in the .-
field. This helped the researchers to discuss with the investiga-

tors any matters outside their immediate sample interests.

Thrdﬁghout the training and field work period schedules were made
aveilable in both English and Sinhdala. In general, however, few
difficulties were experienced with the intérpretation of the

English schedules used for data collection.-

3} SUPERVISION

';?ollo@ing the selectior and brief but intensive training of the team of
“field invaétigators, their activities at each of the three study locations

weré'monitored by supervisory visits conducted every fortnight by research
ataff. Continued visits of this frequency were felt pecessary to keep

research ataff abreast of developments in the field, to.ensure greater.:

_rellahiiity of data collection, to provide effective and sustained

liaison between the field and the Colomho Office, and to deal with the
inevitable difficulties which arise over codes, schedule entries, changes
in the characteristics of the sample members, equipment requirements and

80 On.

The principal function of these visits has been manua; examination of

comﬁleted schedules from each investigator for consistency and accuracy.

‘While cross chééks on these factors were built into the schedule design,

additional checks were provided by a variety of means: comparison with
other investigators' schedules; general conversation with the gathered

group of investigators, with local Agricultural InstructQrs.’and Cultivat-
s .



ion Officers, with farmers and owners, and other officials - employed

on the schemes; visual observation of current agricultural operations

on various tracts and'stages of each scheme; and the knowledge of what

13 happening in the other study locations. A second scruniﬁy of schedules
was provided in the office during the data tabulation exercise. Errors
in. codes and schedule entiies ddentified at the initial examination on
site were rectified at ohee, while those picked up during data tabulat-
{on were referred back to the investigators concerned. Any alterations
and amendments to codes, schednle design or procedure were published

regulariy'and made known to all investigators.

Members of the study team share the task of conducting the weekly schedule
of supervisory visits to the field, taking with them supplies of stationary,
‘blank schedules and other equipment required tor the periformance of their
work. ‘The two-waek cycle of visits designed to cover Padaviya and Kaudulia
in one yisit (due to thelr relative proximity) and Uda Walawe in another,
has been adhered to since the commencement of the field survey.A number of
tngurprise" visits have been made at each location in an attempt to guard

against investigator absenteeism and data collection inadequacies.

Field investigators gather information by interviewing their sample members
two or three times a week, depending on the accessibility of the owner Or
farmer. Replies to the question routine are entered on to specially degigned
f#ield note schedules béfore the final survey schedule 1is completed.. In
'fhis manner a copy of the data is maintained for future use should any

. @chedule become mislaid or prove incomplete. Sample owners willing to

do so :have been igsued with note books in which to write down daily records
of the nature of work performed, time taken, type of paymeﬁt (if any)and

go on. This source of information is used in addition to the regular

interview.

It is natural that o&er a period of'time investigators should beconme

: zamiliar with their sample membexs and less of a cause for suspicion

.1n their area. They are alded in this by lodging in bouses pbelonging to
local familiés and / or taking their mesls at: neighbourhood eating places.
Begides beihg questioned on'métters relating to their completed schedules

26



investigators are encouraged to exploit this familiarity with the

@

local community and furnish research staff with information or gossip

relevant to the broad area of the study, which nmight provide ideas

for new 1ines of investigation. This form of initiative is oséessed
to varying extents by each field investigator. However, by éncouraging
an active interest in the study aod keeping them up to date with
resoarch progresé the investigator team has been made zware ofvfheir

value to the success of the project.

On our own pait the research staff have attempted to visit personally
as many of the sample owrors and farmers as possible, fach sample membéf
had previously received official letters written in Sinhala from the e
appropriate Government Agent (or Assistant G.A.) and the Dlrector af ARTI
explaining the nature of the intended survey and requesting cooperation.
Further letters eliciting continued support were seanout in Jaﬁﬁéiy
1880. Personal fcllow-up visits provided the opportunity for expressing
our gratitude for their participation and simultaneou iy removed (in
moat cases) suspicion of our investigators' curiosity. We emphasised
( the confidentiality of the information sought and stressed that none of.
» us represe ited the Government Pr-edictably, owners groved to be the moF%
suspicious of the survey questions, particularly where these related to o
assets and extent of land controlled B& concentrating personai Qiéifs ;
" _on this group the research team was able to overcome: many ‘of their doubts.
The support received by local scheme officials familiar with the community

in introducing the investigators to the sample has much the same effect.

e o S e G e . i ot A B 0 AP o A 0 S e S S Sk S S e o S

At an early stage in the study it was decided that it woqld be impracticable.
to‘apbly a single set of gquestionnaires or data collection schedules

across all samples. Separate schedules would ho necessary fo: data‘_
collected from fermers and from owners. The only exceptions'iay io‘>tho
bharveat details schedule and the sociology guestionnaire which -, with

» minor differences, were applied to both samples.

. Most of the schedules will be administered continuously '’ tbhrough Maha .
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and Yala seasons; others (acreages and harvests) will be season - specific.

All achaedules were elther pie—coded for direct. data transfer to
computer or ( in the case of é few) were formatted to allow for easy
post-coding. The introduction of schedules was staggered slightly to
give investigators adequate opportunity to familiarise themselves with
their samples and aurrouﬁ&inga.

For the owuers‘ schedules, a decision has to be made before the survey

atarted on the likely degree of sensitivity attached particularly to

questions on 1ncome. It was decided that if the attempt was made to obta1n

from owhers details of the payments they obtalned from individual hiring
opqratibns, they might tend to distort both the income and the stated
use-levels in order to present an underestimate of their -earnings.
Accordingly, it was decided to rely on farmers for this information, and
to collect from owners only those data relating to use-levels and method

(not amount of payment).

The implementation of schedules D and E was faced with similar problems.
Initially investigators were asked to try as tactfully as possible to
admninister both of these to the entire owners sample The attempt was
closely monitored by the researchers. It quickly became appareat that
some owners were. reluctant to disclose information under both headings.
' The implementation of these schediiles was then revised to include only

- those owners who had expressed willingness to provide the necessary datea.
' This amounted to somewhat less than half of the total sample.

A summary of the séhedules‘applied to owners and to farmers is given
below, followed by a summary of the content of each, Sample schedules
are given in Appendix 'IX.

INDIVIDUAL BCHEDULE CHARACTERISTICS

1. .Owners Schedules

‘(a) Tractors and buffaloes - record of work done (Sch. A, Al)

This 13 the key schedule administered to owmers. Data are collected

separately for individual tractors, but jointly for buffalo herds. One -
28
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schedule contains data for one week, entgred bylday, with a provision

for multiple entries on any one day. Ownersjaré‘claSSified according 7
to the power type(s) they own, their residence s%atus (on or off the scheme)
and the degree to whieh é ériori it is thought tﬁat income from non-

tarming aéfi&itiee contributes to their total income. Tractor registra-

fon numbérs aré kept, with a provision for indicating whether they have

in fact been registered.

As can be seen from Appendiijx:thiq schedule will permif a breakdown

to be made of the number of hours worked by agricultural operation, for
whom the work was done, and what payment method was used. "Hours" are
defined as time during which an operation is performed, not time adjusted
to constant engine revolutions and does not include travelling time to and
from the joh,which will be calculated from separate mileageAdata collected Qn
the same schedule. Data are also recorded on implement type, acreage ,
covered, and reasons for any non-use.

(b) ~Pinancial transactions (Sch. A , A_.)

10

For individual tractors and ﬁuffalo herds, a record is kept of expend;tures
on naintenance and repair of power sources and implements, by type of

item purchased, including, for buffalo, the hiring of labour for herding.

For tractors, expenditure on fuel by type is recorded. For buffaloes, income

from the sale of milk, curd, etc., is recorded by item type.

{c) “Opening stock (Sch. B, Bl)
Por buffalo, an inventory was made at the start of the survey of the
numbers owned by age and sex, and of implemenfs by type. For tragtbrs,

the breakdown included age, fuel type and implement type as major components.

(£) Buffalo herd changes(Sch.()

A monthly summary 1is kept of anyvchanges to individual buffalo herds,
by numbers, age and sex, reason for change and value of the changing compo-

nent.
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Bufialo owners- ' | e : - .

record of work done daily Schedule A August 1979
Tractor owners- Do

record of work dome daily Schedule Al August 1979
Buffalo owners-

purchases and sales of A

related items monthly Schedule Ao- 4$eptember 1978
Tractor owners-

record of maintenance,

fuel and repair ‘ - weekly Schedule A, August 1979
Buffalo owners-
Opening stock single-shot ' Schedule B August 1979
Tractor owners- _'
opening stock o " h Schedule Bl August 1979 ®
Buffalo owners-
herd changés ‘ : monthly Schedule C September 1979 )
Buffalo and tractor owners- _ .
farming sctivities monthly Schedule D .September 1970
Buffalo and tractor- .
financial transactions monthly Schedule E Septembér 1979
Buffalo and tractor-
sociology questionnaire single-shot ~ = = .. March-April 1980
Buffalo and tractor- ‘ (
Crop acreages oo " ' Schedule 5A March-April 1880
Buffale and tractér- * oo o ‘
harveat detalls ' " v Schedule 6 March-April 1980
Buffalo owners |
‘closing stock : , " v . Schedula Z September 1980
Tractor owners-closing stock " Schedule Z1 September 1980
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.(e) Farming activities and financial transactions (Sch. D and E)

8chedule D is a modified version of Sch.1l (see below), being a monthly
sunmary of the days spent on agricultural operations. LeL BV

Schedule E is adepted from Sch.2 (see below), the section :on incomings

from biring out power and on repairs to equipment etc., being deleted,

the former because it was considered too sensitive an issue, the latter

because it was already covered on Sch. AIO/AO

‘. (£) Crop acreage (Sch. 5A)

For this schedule (modelled on Sch. 5), data are collected by asking the
owners for their acreage of individual crops hy season. For paddy, the

percentage of the area transplanted is also asked from the owner.

(g) Harvest details(Sch.8)

See below.

(h) Closing stock(Sch. Z, Ap

¥

As for 8ch. B, B,, but at end of "survey period.

1'

2. Parmers Schedules

a) Physicgl farm inputs (Sch.l)

‘This is the most complex schedule in the data collection programme, and”
‘was used as a major criterion of ability in the selection of investigators
On it are recordéd weekly totals of hours spent on individug} fggmbpperat—
ions, by crop land type, and worker category, with a provision iog record-
ing hours of pover use by type, operation, owner/hirer status, 1mp1ement
and number of buffalo pairs. Other inputs such as fertilizer and :

. o -ingecticide are recorded in physical units during their week of applicatiou.
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TABLE 7. SCHEDULES ADMINISTERED TG _FARMERS _SAMPLES

Schedule type ' Data frequency Designation Start of ‘ -
e e e SR Tmplementation |
Physical farm 1n§uts . weekly Schedule 1 August 1979 L
Financial transactions . weekly Schedule 2 August 1979
Start of season ~ status of _
. of cuitivation singlie-shot ‘Schedule 3 August 1979
Dates on which_farmers

obtain water ) daily Schedule 4 October 1979
Survey of land resources single~-shot Schedule 5 Febru#ry-

March 1980

Harvest details single-shot Schedule 6 March~
April 1980

Sociology questionnaire single-shot : - - March-
' April 1880

Supplementary questions

on source of water supply u o - May 1980

(b) Fiamncial Transactions (Sch.2)

Totals of incomings and oﬁtgoings are recorded under a variety of headings.

For each sample member for a two-week period. Details of whether expenditure
was on a cash or credit basis are included, as are details of the source

of credit. Headings include: earnings from expenditure on labour;hiring

in or out of machinery; purchase of inputs/sale of output;income from

" remittances; fepayment of credit ;'repairs to equipment; sale/purchase

of farm capital equipment or household consumer durables.

~ {c) Start of season-status of cultiyation (Sch.3)

A simple survey ~designed to record what was being grown in the farmers'
fields at the start of the survey, so as to provide a baseline for Sch.l
& 2. It elso served the function of initially familiarising investigators

with what their samples were doing.
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(d) Dates on which farmers cbtain water (Sch.4)

. . A daily record of whether or not tarmers obtained water for their
» ) allotted lowland paddy, the purpose of which was to assist in detecting
e ' the magnitude and intensity_of any water shortages, and to ascertain
whether any published rotations were being practised.

(e) Survey of land resources (Sch.5)

The purpose of this investigation was to measure by compass and pacing
the areas planted to specific crops, using the crop and land-type
classifications specified for Sch.l. Additional information was obtained
fron tha.farmer on his own estimate of the relevant area, whether the
land wvas rainfed or irrigated, his estimate of the area of any owned

land type that remained unplanted and,for paddy, the percentage of the
area transplanted and the number of liyaddes into which the allotted

land was divided. This final statistic assumes importance particularly

when mechanised power is used - the smaller the liyaddes, the more time

LA is lost: in turning. Finally, the investigator was asked to comment
on the condition of the crop.
L)
(£) BHarvest details(Sch.6)
This schedule contains a breakdown by crop, variety and land type of
the amount harvested by individual farmers, The week of harvest is noted,
a8 is .the planned distribution of the harvest among various uses (sale,
retention for domestic use; payment for agricultural opexnations).
(g) Sociclogy questionnaire
Although the economic investigations began in the iield from August 1979,
the sociology investigation was postponed unti March for two reasons.
On the one hand, by delaying these investigations the investigators were
able to study the location and.: farmers/owners by informal methods
_ which would enhance the quality of subsequents data collected on
8

gociological aspects. At the same time, the sociological investigations

are not likely to be time-specific. The sociology questiopnaire was
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administered to all the sample farmers and owners, the hulk of it Dbeing
administered by the socioclogy 1nvestigatcrs who “were specifically
recruited to study the poyulations by participant observations and

hzd been doing so for nearly two months before the socio;ogy investigat-ff

ions were iuplemented.

The questionnaire obtained data on such 1ésues asihouéehoid'EémpOSiiion,

| household and other facilities, employment and farming experlence, social.

linkages, power and leadership, farming experience social linkages,'

fpower and leadership, development of farming act1vities, paddy land

history, other land owned or cperated developnent of non~farming
income-sarning activities, ranking of all economic act1v1ties, water
management, farm power types and selection criteria. There were specific
guestions to »hose who own farm power sources and for those‘“who hire

buffaloes/tractcrs, pertaining to problems of obtainlng power ‘sources

'whan necessary, usage of farm power to optlmum capacity, decisions

on cho;ce of different gources of power.

_ASide‘from the specifically soclological issues in the investigation;‘a

major aim of the questionnalre was to obtain data on income and wealth,
among owners and farmers samples regpectively, in oraer to test hypétheses
reiabiag to d*fferential retes of wealth accumulation (particularly in the
form of acquisition of control over land) among the various groups surveyed.
As discuseed esrlier {cf. Sch. D/E}, accurate income data are extremely’
dizficulit to ohtain, and a circumspect approachvwas adopted for this investi-
gation, the intention being to bhuild up data on aqsets and business activitles

to permit, where necessary, and jndirect asssessment of income and wealth.

e ot o o o ot ---.-...-.. ...‘-.,.._....._......_.......

Fol 0ving field observations by the water management consultant (M .P . Moore)
in ﬂnril 1980,which suggested that water is frequently obtained frow run-off
from bhigher fields and not irom field channels, an adhoc survey of" ‘sources
of water suppl y-‘was initiaued Thia ‘will ask the farmers sanple what
propcrtion oi their water is normally ‘obtained from alternative séurces at

different times of season 1n both Maha and Yala. It will also try to ¢




J

Y’

ascertain how this proportion changes in such conditions as abnormally

good or poor water supply.

3. Additional Data Collection

In addition to the regular collection of data from the samples several
single-shot investigations were carried out. These include the direct
measurement of grain moisture content both at harveating and at
threshing at all locations. These data wiII:BE of use in the consider-
ation of alternative threshing technologies, some of which are
sensitive - to moisture content. Otﬁéf”dgta, such as daily r#infall
and water 1issue records, are already kept_gby theé respective scheme

managements and will be copied by the research team in due course.
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CHAPTER 3
PRELIMINARY RESULTS AND HYPOTHESES . | o
3.1 FARM POWER POPULATIONS AT THE STUDY LOCATIONS : e

1. The Context

- s 4 00 W o 0

A knowledge of the density and distribution of farm power within and

among the study locations is important for several reagons:

i) The power owned by residents at each .of the three study locati-
'ions may vary in its composition among locations, and such
variations may help to test hypotheses relating to, for instance,

the timing of agricultural operations and power use~efficiency.

11) The_aggregate amount of powef available( i.e. from 4-wheel
tractors, 2-wheel tractors and buffaloes combined, with some
appropriate weighting to take into aqcount their work rates)
may vary from one location to anothexr, whic: would again help

to shed light .on hypotheses similar to the above.

111) Spatial concentration of ownership of farm power may vary both
by type and in the aggregate within study locations. Any such
variation is likely to reflect:

(a) spatial yariations 1n'wealfh, since tractors, in particular,
" represent the ownership of a substantial stock of wealth;
(b) the spatial availability on hire of the respective forms
of power, since no power type is likely to be perfectly

mobile within study locations,

iv) The concentration of farm power in the hands of individual owners
may vary among power types and both among and within locations,

- - S -

* This section should be read in conjunction with the national level data
digcussed in Appendix VI. : :

L
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with implications for potential exertion of monopolistic

-power in the hire market.

Dzta collected on the populations of each of the three main power iypes
at the three study locations (and at Minneriya) to serve as a sampling
frame in the early stages of the study were available for analysis‘in

this comnection.

The main results are presented below:

[ P

in Tables 8-11 a summary of ths raw data is presented by tract for'éach
location., Classifications a.2 made by the three main power types(4 wt,

2 wt, and buffalo ) and sepaznte lists are presented for the power '1
owned by farmers who are legally degignated as allottees and others E
(usually small businessmen) who reside on the schemg, énd may engége in
farming, but not as officially designated allottees; This distinction '
is not made at Kaudulla, where no power is owned by resgidents on the
scheme who are _not alsc allottees, or at Minneriyqﬂxwheze qata are

available only: for allottees.

At Uda Walawe .and Padaviya, where sufficient data are available to permit
conparisons between allottee and - non~allottee ownership; we flnd that :
a high proportion of 4-wheel tractors are owned by non—allottees (36@ ‘
and 29% respectively), the proportion of two~wheel tractors (1% and 3
respectively) -and.-of buffaloes (27% and 8%} bein g lower.

" These data ere not incomsistent with the view thaf the t;ansport potential

of the 4-wheel tractor makes it an attractive propositiou to small
businessmen, who may of?g%t also use it for field work. Indeed at
Padaviya this is the predominant form of _power owned by the non-a 110ttees.
At Uda ¥Walawe the higher abs: lute numbers (and proportions) of buffalo'{
and 2-wheel tractors owned by non-allottees than at Padaviya may be v

attributable to the inclusion of several we11~e9tablished villages and ’

‘of privately ovned farming land within the boundaries of the Rxght Bank

gchenme.
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3. Farm Power Densities Relative to Paddy Acreage

S Sk e . S W . B A A e Y Tt U W W e R T S e

Comparison of the farm power densities and compositions at the study
locations is facilitated by their reduction to a uniform acreage base
The overall size and paddy upland ratios of the study locations
vary substantially (Tables II.1 -~ 11.3) but one common feature is the
low use intensity of land allotted for upland crops. This land
conprises small vegetable-glota, tree crops, and in some parts of
Padaviya and Kaudulla is planted with a paddy crop in Maha which is
for the most part rainfed, but frequently also given supplementary
irrigation from whatever water source is at hand (including the

i1licit tapping of irrigation channels}.

Only 1h the lower reaches of Uda Walawe is the highland extensgively
~ planted to annual non-paddy crops as envisagedlin the project design.
This is largely the result of the unreliability of irrigation water
supply, which prevents full exploitation of allotted lowland in(paddy

cultivation. -’ ' o : o

SeveralIOptidns therétore exist for the selectimn of am appropriate ..
base acreage which could be utilised in comparing farm power densities.
Since highland allotments are seldom planted to annual crops (and, ‘
at Uda Walawe " where such planting does occur, farm power is available
on hire, in principle at least from the scheme managemnt to assist 1n
land preparation for "gpproved crops",such as cotton), it was declded‘,
to express tarm.pbwer densities in terms of paddy acreage. In the
study locations, where both Maha and Yala paddy are cultivated, ‘it is
theoratically possible to express farm power densities in terms of the
Maha acreage or the Yala acreage, ‘or an annual acreage comprising both.
The main hottleneck in farm power availability, if any, would be likely
to occur in land preparation for the main (Maha) season, and 8O- this
acreage waé selected as the most apprOpriate. The effort was made to
obtain figures reflecting as closely as possible the actual acreages
planted to paddy, 1.e. including encroachments onto regervations and
the planting ot paddy in what was designated as highlands. The paddy

acreages adopted for this exercise thus differ' fyom those in the initial
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i.Power owned by allottees only.

4 9.7, 2 W.T. Buffalo
Tract No. Ko.  No. No. No. No.
cmmmee  Oumers Tractors Owners Tractors Owners Animals
2 1 1 9 9 4 243
3 ()] o 14 14 3 125
4 1 1 i3 1 i1 - 730
5 2 2 15 16 o 0
6 2 2 22 24 2 80
7 1 1 2] 8 Q 0
Sub total: _7 i 81 87 20 1118
Chandrikawewa
Tr1-5 4 5 36 38 7 85
Tr 6 2 2 15 17 7 20l
Extn., 1 8 8 25 26 3 100
Extn. 2 3 4 16 10 1 40
Sub total: 17 20 _86_ 91 18 726
)
g o o ?] 10 5 222
i0 4 4’ 1 1 15 790
< 11 2 2 18 22 8 286
Sub total: 8 6 2 _33 28 1298
12 3 3 39 49 22 €21
13 2 2 7 7 38
14 1 1 15 16 96
8ub total: 6 6 61 5 25 755
gz === === = === =
18 Kt o 6 6 7 94
16 1] (o] 5 5 é 271
17 0 4] 15 16 i3 360
18 0 . 0 4] o 0o o
19 0 0 0 o 1 30
Sub total: 0 0 26 21 2 788
Grand total_ 386 39 282 303 118 4552
=] = == === P =roomt
& Note:  In this and in subseguent Tables (8b-19), and in the assoziated
discussion (Ch. 3.1-3.3), tractor population figures refer to
all privately-owned tractors except those which have broken
down and are not likely to be repaired. Buffalo populations

are individual adult animals normally capable of field work.
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TABLE 8(b) UDA WALAWE - FARM POWER OWNERSHIP BY TRACT

- 2t ot o o s

1I. Power owned by non-allottees only,

Tract 4 W.T. 2 W.T. Buffalo

No. No. No., No. No. No.
Owners Tractors Owners  Tractors  Owners  Anmimals:
2 2 2 4 4 1) G
3 0 0 L&) O 1 100
4 0 O O O 3] 4]
5 0 ) 0 4] o 0
e 0 10 1l 1 0] ]
Embilipiti- _
ya Tom 7 1 9 10 0 9
Sub total: _9 9 14 15 1 100

Chandriks Vewa

Tr 1 -5 0 0 2 3 1 50
Tr 6 y) 0 0 o3 4 207
Extn, 1 43 0 s} 0 1 25
Extn. 2 1 1 1 1 0 _0
Sub total: _1 1 3 4 6 \ 282
=3 = R ——4 o= _—c
8 2 2 7 8 1 20
10 o] 0 1 1 0 o
11 2 2 1 1 4 180
Sub total: _4 4 8 10 ] 200
12 1 .} 2 2 11 489
i3 (4] 0 4 4 -4 130
14 4 4 22 23 22 399
Sub total: § 5 2 29 37 1018
ot === p——1 o= s ===
15 2 3 2 2 8 156
16 e} o 0. 0 0 0
17 s} s} 3] 0 0 0
i8 ) 4) 1 1 0 0
19 L 0 0 0 0 _0
Sub total 2 3 3 3 8 156
== = == —mes == it

Grand
Total 21 22 57 81 . 57. 1756

prmined P oy m—an— o~ Sunm e
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Stage I

" Tract No. BOP
No.

Tractors Qwners

- s o e Oy

Acreagg ggners

& 1b 1875 -

1

2 -4 875
] 318
8 326
7 800
8

615

Stage I
8ub total: 4609
L=t

SBtage II

Tract No.

1 246
2 490
3 300
4 914
.3 202
6 734
7 370
8 - 400
g 720
10 4€8
11 407
12 684

Stage 11

Sub total: 59835
f et ——1

B8tage I + II

Total 10544
e g

* All owners are allottees.

o waw
‘OHHU'AW
15 fo wawk
-~ O WO

[N
=

l coonoOOOOOONMO
|ocoomoooooo v O
loouw AOOOCONO WH
loonwsnococoonmounm

i
e
e
e

i

Buffalo

No.
Owners
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€6
17
35
30
80
90
71
55

16
w2l

590

1094

====

No.

Animals

A o s i o s

559

164
234

T 157

112

359

1585

97
137
38
77
61
244
213
177
223
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1. Power owned by allottees only,

lower Méin Channel

aw.T. 2v.7. 7 Buffalo
Tract Estimated RNo. No. ¥o. No. No. No.
No. Maha Paddy Owners Tractors Owners Tractors Owners  Animal
N éSEEE&E _____________________________________________
1 154 2 4 3 3 14 213
2 523 7 7 10 10 9. 108
3 231 6 7 1 1 9 106
4 11X 7 7 1 1 17 327
5 604 15 20 5 6 23 413
& 2207 23 25 44 44 66 1215
7 557 8 9 11 11 33 528
8 438 4 4 3 3 26 415
9 1171 7 8 29 29 41 716
10 760 ) 10 4 4 27 536
11 425 1 1 1 1 7 75
12 661 2 2 2 2 30 400
13 288 0 0 1 1 0 0
Sub Total:
8130 93 104 115 116 302 5052
[ =] == b1~ b i prd et prat—r g ===
Upper Main Channel
A 550 2 2 2 2 17 296
B 403 6 6 2 2 7 . 135
c 654 3 3 3 3 16 . 296
D 567 ‘2 2 6 6 18 196
E 2016 5 5 5 5 207 1499
Sub Total:
a0 18 18 18 18 268 2422
Total: 12320 111 122 133 134 567 7474

=== === = ettt
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1I. Power owned by non allottees only.

Lower Main Channel

4.4.T. ' 2 w:I. Buffalo .
Tract No. No. No. No. No. No.
Ro. _ Owners Tractors Owners Tractors Owvners  Animals
1 17 21 3 3 10 150
2 1 1 0 0 0 0
3 0 ) 0 0
4 4 0 0 o
5 10 13 0 0 33 ‘605
6 o 0 0 0 0 0
7 0 0 0 ) 0 o
- 8 2 2. 1 1 0 0
-9 o 0 o 0 o o
& 10 0 o o o 0 0
11 0 ) o 0 ) o
12 0 o 0 0 o 0
Sub total 34 42 4 =3 43 755,
Upper Main Channel
A 4 7 ) 0 0 0
B 1 2 0 0 ) 0
c o 0 o o 0 0
D o ) 0 o 0 0
B o 0 o o 0 0
Sub total 5 9 0 ) 0
. . - - - _—— T b
Total 3s_ 51 4 4

&
]
!R}!
en
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TABLE 11

. MINERIYA - FARM POWER OWNERSHIP BY TRACT

—_—-.-...—..———-.—..—....--——u_.——4.-.........-~.-._.-.—.-......-.....

i S dng at o b

Hingurakgoda )
Higgurakdamana)
Hethamuna )
Hinguraka )

Rathmale
Raja ela
Sub total X

e S e s o et

Yoda ela A & B
Kaudullia CDE
Yalihalpathana
S8ub total II &
11X

Stage IV

—— o

Dulankadawsla
Rusumpokuna
Viharagama
Sub total

Kirimetiyawa
Buddayaya and
Galgamuﬁa
8Sub total V

Total

Power owned by allottees only.

BOP - Noe.
Acres Owners
3625 40
1436 1
1142 12
6203 =23
272 5
903 8
15981 14
_247 o
3013 =27
594 6
789 3
1178 2
2562 i1
868 5
2737 17
3405 22
15183 113

4w.T.
No.
Tractors

2 s s o o o e

L34}

i |
sl o o

44

No.

Owners

106

17

43
101
i8

179

2 W.T.

No.

Buffalo

No.

No.

Tractorg Owners Animal

- o . e e e S e s S A Gt S ek 1 B s .

107 26 168
1 27 202
36 17 70
138 e 440
18 17 100
46 58 213
108 219 886
18 ) 30
180 308 . 1223
20 109 290
20 67 320
i3 82 280
83 289 890
19 81 271
55 80 483
74 161 764
455 793 2323

/s
N



" .Biocking Out Pians, (Tabies IT.1 - II.3). It must be.emphagised that..
such figures are.approsximate. For Padaviya they are estimated by the

study team in ‘consultation with scheme staff; at Uda Walawe by the

7:: RVDB and &t Kaudulla by the Department of Agriculture staff. At

Enudulla the areas under the supervision of these staff do not correspond
with the tract-wise irrigation layout, and sp~indiyidual totals can

be presentec¢ only for Stages I & TI. . CE beepe e g

Presented in Tables 12-i5 are the densitieswof-each type of farm power

per 1000 acresof paddy for each location. The totals represent densities

- for the sclieme as a whole, whilst figures for individual tract groupings

represent the densities of power owned within those tracts. For Uda -
component :

Walawe and Padaviya, where an important/of the available farm power is

ownod by non-allottees resident on sch;me, the data are presented for

allottees only and for alictitees and non-allottees combineqazu?he results

of this}presentation ere discussed first with reference toziﬁ£;r~locat10n

Vcoﬁﬂarisons.of farm power den=ity, and then in relation to the distribution

of densities within locations.
3.1. INTE:-LOCATIONAL COMPARISONS OF FARM POWER LuNSITY

Some striking differences in the densities of individual power types are
noticeable. Padaviya, ‘for instance, has the highest buffalo population
dengity (probably attributable to the continued availability of grazing in
- the surrounding jungle areas) but also the highest 4 y‘p and a moderately
kigh 2 w.t population. These tractor populations may be partly attributable
"to medium term credit programmes under the Tank Irrigat1on Modernization
I PtoJect but the particular inclination for 4~wheel tractors 1s difficult
;fo explain unless it reflects +the need for long distance traﬁéport in such
‘a reqo#e area ( s notion consistent with the high ownership of 4.w.t by
non-allottees) for which 2 w.t. would be inappropriate. The need for a
igher horsepower tractor than the 2 w.t (to piough under dry conditions)
in rainfed paddy culitivationroutside the scheme may also have biassed the

‘choice pattern in favour of the 4 w.t.

- Whilst Minperiys and Kaudulla have lower buffalo-populations than Padaviya,
what is significant is that it has provedipogsible to continue to-keep

a substantial number of buffalo under a management system very different
45 |



from that practised in most of the Dry Zone. At these schemes, livestock
are generally tethered at the homestead and grass cut and carried to the
animals, a systemAcompafible with the large contiguous areas of paddy
(c.60,000 acres) found in this vicinity, with grazing land available only
at the peripheries. Perhaps this relatively high spatial concentration

of paddy production, and of related services such as input supply and
marketing, has encouraged the evidently high purchase of 2 w.t. there, a
_vehicle guited to field work and short-haul transport. The allocation
of larger holding sizes in many parts of Minneriya scheme (5 acres of
paddy and 3 acres of highland) and its relatively longer period of
existence than that of the 3 study locations themselves may have permitted
generation of wealth adequate for purchase of a power unit which was also

broadly appropriate in scale to the average size of holdings, i.e. the
2 w.t.

The comparison of aggregate power availability among study locations

is hindered by the variation in its composition and by lack of knowledge

of its availability for custonm work. We have however, attempted in

Teble . 20 to estimate the paddy acreage that could potentially be cultivated

by the observed tfarm power populations.

This aﬁalysis is, of course, both partial and static, insofar as it ignores
the dynamics of demand, supply, costs and returns. It can be hypothesised
.thét more or less work from the existing power stock will be forthcoming
according to whether net ﬁarginal returns are higher or lower, which will

4n turn depend on the timing, composition and amount of demand for farm »
péwer at given locations, the way in which costs vary with increased operat-

jonal time per power unit, and so on. It is thus impossible to make accurate

predictions of what work-rates could or should be forthcoming from a given

size and composition of power stock or, therefore, what power stock might

be "necessary'" to cultivate a given acreage. Analysis of the full year's
use~-data currently being collected will eventually pernit an assessment to
be made of what use-levels are normally achieved under given conditions,

and so provide a useful base for predictions of higher/lower unse-intensity
under varied conditions. For the interim, our analvsis of early field
data (3.2 below) suggests that current performance levels are remarkably
uniform acrésé locations, and therefore perhaps adds some validity to
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what remair. the simplistic estimates made below in Table 20. -

’

o .
. TARLE 13 UDA WALAYE
® _ .
Farz power densitics per 100G acree of paddy (as culitivated in Maha
187F~-78) by tract groupings at increasing distance from the headworks.
(A} Pawer owried by Allottees'only ’ Density per 1000 acres Paddy
- i - - | emmew.o{Maha only) o
Tract Nos, - 4v.T, 2W.T. Buffalo
i-7 ' 2.0 24,7 316.8
Chandrikavews - 4.4 19.8 158.8
% ~ 131 2.5 i3.9 . . 548.6
iz ~ 14 1.3 14.1 i63.9
A8 - ig -9 119 _807.2
Ali Tracts 2.2 17.3 1265.0
-
» {4 + B) Pcﬁzr_owned by
) allottees and
non-allottees
resident on~
scheme.
L Do fagor
Tract Nos. 4.¥.T. 2.¥.1. Buffalo
1 -7 4.5 345.1
Casndrikavewa 2.0 219.5
8 - 11 L 4.2 633.1
12 - 14 2.4 384.8
15 -39 .. 1.2 307.6
All Tracts ' 3.5 364.2
. ~ = prtentepectt~4
7
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TABLE 13 EAUDDULA

Farm power densities per 1000 acres of (BOP) paddy by tract grouping ¢

at increasing distance from the headworks . |

Stage I Density per_ 1000 acres paddy
Tract No. 4W.T. 2W.T. . Buffalo
1-4 2.7 9.8 283.5
5-8 : 3.4 5.8 418.6
Sub Total Stage I 3.0 - 8.0 343.8
Stage IX
Ifﬂgg_gg * F'Y
1-6 : 0.7 2.1 226.6 ®
7 - 12 0.7 2.0 302.7
Sub Total Stage II 0.7 2.0 265.7
E—{—— —<—— ssimZmasnT
Total Stage I + 11 EXLS 4.8 289.9
Note:

1. By contrast with Padaviya and Uda Walawe, data for Kaudulla

' are presented in only two tract groupings for each stage,
representing upper and lower portions of those stages with
roughly equal acreages. This presentation’was,thoﬁght
preferable in view of the lower tractor densities and smaller
sizes at Kaudulla.
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TABLE 14 PADAVIYA

Farm power densities per 1000 acres of ﬁaddy (as cultivated in Maha

1978-79) by tract groupings at increasing distance from the headworks. ,

(A) Power owned by allottees only

Tract Nos.

1-5
A-D
6 - 10
E

11 - 13

All Tracts

(B) Power owned by

allottees and
non-éllottees
resident on-

scheme

Tract Nos.

m e >
1

11 - 13

All Tracts

Nos. per 1000 Acres

Buffaloes

. per 100G Acres

- - D it — 0 e G o G Gt S B S

44.4
10.1
13.8

-

49
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2.5
2.9

11,2
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TABLE 18 MINNERIYA

Farm ovower densities _per 1000 acrés of (BOP) vaddv by tract zrounlnes j .

at increasinz distance from the headworks.

(A) Power owned by.allottees . ... Nos. Per 1000 Acres. ..

_ only . s e
Stage I © Agres 4W.T.  2W.T. Buftalo
Hingurakgoda ... .)
Hingurakdamana )
Hinguraka )
Rathmale e 1436 .ii0.7 0 0.7 1407
Raja-ela o 1142 10.5 26.3 61.3

6203 9.4 22.2 70.9
- L . . —t———— b gt =g T+ ===z
!

Stage I1

ﬁindsor-ﬂ@rk _ | 272 18.4 66.2 367..6

§§gge I1X

Yoda ela A + B .. 803 8.9  50.5- 235.9

Kaudulla C,D,E . 1591 8.8 67.9  201.6

Yalihalpathana ' 247 0o 72.9  121.5
3013 9.0 63.1° 407.9

Stage IV

Dulankadavala 594  10.1 33,7  488.2

Kusumpokuna ’ 789 2.5 16.5  354.9

Viharagama | 1179 33.4 17.0  271.4
2562 4.7 20.7  347.4 -

Stage ¥

Kirinetiyaya 668 . 7.5 28.4 405.6

Buddayaya & Gialmuna : 2737 . 6.6 .20.1 180.1

| 3405 6.8 21.7 2284
All Tracts 15183 1.2 30.0  218.9

®




L

TABLE 16

UDA WALAVWE

- . Tt S - o — _u_-‘—-————_-—-—_————_

Chandrikawewa

(bj Power owned by allottees and non-

Eilgttees resident on sgggme

Chandrikawexa

TABLE 17 KAUDULLA

Ownership concentrations of farm vower bv tract groupings.

Stag___-

Tract No.

1-~4
5 -9
Average Stage I

Stage II

Tract No.

1-6
7 - 12
AVerage Stage II

Average Stage I+ II
* No of adults

All Tracts
* No of adults

IH -
o ©
'w Pt
o O

[
o

= l;l:‘
o]
- l!
l

5
5

- - -

55.9
40.3
46.4

30.2
28.0

20.4

IR
o

|

o

11N }IN-
o |



TABLE 18 PADAVIYA

e o o e G e s S

- - T S o - ; e ot cum e S i e i e 2 T M T M et M

e s i S0 Ll 1 e b

Tract No. 4. %I
i-5 1.2
A - 1.0
6 - 10 1.1
E 1.0
Il - 13 1.0
All Tracts ~ 1.1

- (B) Power owned by .
allottees and
non-allottees

resident on

scheme N
1~5 1.2
A-D 1.2
6 - 10 1.1
E 1.0
11 - 13 1.0
All Tracts ’ %ég

® No of adulis

52

- o s s -

-’ o -

on -

16.2
15.9
17.7
7.2 .
12.8

fun
w

{
i

1o



L 3

TABLE 19 MINNERIYA

Ownership concentrations of farm power by tract groupings

(A) Power owned by allottees only

— - S -

[T e v - -

Hundursakgoda
Ringurakdamana
Hathamuna
Hinguraka
Rathmale
Raja-Ela

Sub total

I + XIIX

Windsor Park

Yoda Ela A.B.
Kaudulla D

-Kaudulla C + E
Yatihalpathena South

Sub total
Iy

Dulankadavala
Wiharagama
Kusumpokugg
Sub. total

Yy

Kirimetiya

'Buddayaya

Gal Amuna
Sub total

Total.

% No of adults '~

Power units per owner

e ot o s s B i o e

2

*

W B W W o
W o oW o ©

|

Wit

e

W o N
o ®

e
W

n

'mA_m A
NN W

{h
3

i
f

E

4 W.T. 2 W.T. Buffalo
1.0 1.0
1.0 1.0
1.4 1.0
1.3 1.0
1.0 1.0
1.0 1.0

1.1 1.0
1.0 1.1
1.0 1.1
1.0 1.1
1.0 1.0
il 1.0
1.0 1.1

1.1
1.3 1.1

11 Lo
1.1 1.0
1.0 1.0
1.1 1.0
= 1.7
1.0 1.1
1.1 1.0

53
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On the basis of these estimates the aggregate power évailable within
the Padaviya and Minneriya schemes seems comfortably adequate to cultivate
the available paddy acreaée; at Uda Walawe the aggregate denéity, whilst

lower, remains adeqﬁéte, whereas at Kaudulla if,appéarS'inadequate. These
egtimates hre'éonsistént with repeated casual observations by the study
team of ¢ultivations at Kaudulla by tractors introduced from outside -

the scheme,'partly from the adjacent areas of Mianperiya which, as we
observe, appears to have a power capacity in excess of its requirements,
and partly trom More distant locations in the Wet and Intermediate Zones.
I£f, as the estimates suggest, there is more power available at the ‘study
locations than would reasonably be necessary to cultivate the available
acreages, sucg%pigh power densities may go some way towards explaining .-

the low use-intensities presented below (3.2)

TABLE 20 PRELIMINARY ESTIMATES OF FARM POWER TILLAGE CAPACITIES AT
THE STUDY LOCATIONS

Acreage capacities of:

(A} A/D (B) B/D (C) c/b M (D) (E) D/E
. . , Total Total
P : Potent- Actual

- ial

49.T % 2 ¥.T. %  Buffalo % % ______ _. %
Uda Walawe 3250 14 7270 32 12304 54 22824 17553 130
Kaudulla 1170 14 1068 13 6071 73 8309 11161 74
Padaviya - 7588 29 2965 11 15800 60 26353 12320 214
Minneriyas 7345 31 8919 42 6380 27 23644 15183 156
A1l locations =~ 21 20 59
{excl.Minneriya) '
All locations )
(incl.Minneriya) 24 26 50
Notes: . 1) Acreage cultivated in a typical maha season, as given

in Tables 1I.1 - IX.3, with the exception of Minneriya,
where only BOP data are,ayailable.

2) Assumed potentiasl work rates as discussed in Appendis VI,
Table VI.12. Note that even if the lower buffalo work rate
agssumption adopted by thé FAO were incorporated here, the
estimated potential would remain adequate at Minneriya,
Padaviya and Uda Walawe.

A refinement in assumed work rates is incorporated here by
taking the potential of 4 W.T. and 2 W.T. owned by businessmen
to be half of those owned by farmers because of the higher
off-farm commitment. '
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Also in Table 12 - 15 we consider the spatial distributinn of ownership'
within study locations. Although data were collected tract by tract,

this unit of Iand was found to be too small to permit adequate compari-
sons of power density. Tracts were therefore aggregated into larger
groupings on a somewhat arbitrary basis, the underlying principle beint to
distinguish power ownership densities among groups of tracts with varyinv
adequacy of water supply. Thus, at Padaviya, three groupings are made -
for the Lower Main Channel, and two for the Upper Main Channel. At Uda :
Walawe snd Minneriya the tract groupings also correspond with administ-
rative sub-divisions created by scheme management. At Minneriya, the
variations in water supply over the scheme as a whole are small relatlve

to other locations.

In spite of the relatively arbitary nature of the tract groupings, at all
three study locations we obgerve a consistently décliniﬁg concéﬁtraf—
jon of 4 W.T. and 2 W.T. with 1ncreasing distance from the headworks.
The same trend is not observed for buffalo ownership. These data are
not incgnsistent with hypotheses that:
(a) tractor ownership is largely a reflection of the
- greater wealth for purchase and hire of tractors at the upper
ends of irrigation schemes; , A ' :
(b} even where tail end farmers . can afford to hifé tractdrs théy .
' might. find it difficult to do so because of observed spatial
distribution patterns.

Significantly, for Minnerlya a scheme of relatxvely large holdlng slzes
(mainly 5 acres of paddy and 3 acres of highland) and of equltable water
availability, the spread of ownership is comparatlvely even over the

gcheme as 2 whqle.
4, OWNERSHIP CONCENTRATIONS OF FARM POWER

It is possible to hypothesise t+hat a high concenfration of farm powre
i{n the hands of few individuals will generate market qtructures conducive

to monopolistic behaviour in power-hiring markets. Such a poss1b111ty ‘is
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of strong interest to this study and, accordingly, the farm power
population data were examined both by tract groupings within schemes

and for the entire locations for any high concentrations of ownership.

At all lbcations it was.fohnd that the prevalent pattern was for an
individual owner to possess only one tractor, whether 4 W.T. or 2 W.T.
regardless of whether he was an allottee. With buffalo ownership,

however, significant variations in the pattern across(but not within)
study locations were obhserved. At Uda Walawe, and to a lesser degree

at Padaviya, thé average ﬁumbeioi'buffalo per owner was high (per allottee,
40 and 13 adult animéis respectively ) whereas at Kaudulla and Minneriya
it was‘léw (3 and 4 respectively). At Uda Walawé”a declining trend in
herd size/owner was observed wifh increasing distance from the héadworks;

although tests for statistical significance have not yet been made.

The dif:ereqces in ownership concentration between Uda Walawe/Padaviya,
on the oﬁe hand and Kaudulla/Minﬁeriya on the other, correspond with
the above—mentioned differences in buffalo hunsandry practices. Open
grazing is practised at the former, whereas tether1ng and stall—feeding
are practised on the latter. With expanding arable farming in “the Dry
Zone, it is clear that the sﬁpbly of grazing land will be reduced, and
if animals are to continue as a significant source of draught»poWer,
pressures for more widespread tethering and stall-feeding of small indivi-
dually owned herds will mount. We would suggest tentatively that a high
incidence of ownership with low average herd sizes as observed at Kaudulla
and Minneriya has several potential advantages, viz: '
. 1) a more even‘spread of potentially income-generating assets
i1) higher potential use~efficiénéy of buffalo with the reduced
_ management problems of contract work in smaller herds;
11i) the possibility of a higher degtee of competiton among
owners‘fbr hire-work, with assoéiated increased efficiency

and reduced charges.
At this stage in the research, it is possible to touch only briefly on the

requirements for and prospeéfs of such a change in animal husbandry

systems. The following preliminary hypotheses are advanced:
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i)

L 44)

iii}

iv)

In spite of the fact that preliminary economic calculgtions (e.g.
Farfington et.al, fofthcoming) suggest that the widgrlnse of
animal power would be f£insncially attractive - both te the.w
farmer and to the national economy, in addition to placing\

the timing and quality of cultivation more firmly under the
farmer's control, the more widespread ownership of animals wauld'.
require the initial problems of lack of investable funds and '

aversion to risk (disease, theft, re-sale price f&uctuatioﬁs}

among small farmers to be overcome.

Additionally, reproduction of existing stock is hoth haphazard

in quaiity and uniform&y'\ low in gquality, with problems of

digsease, malnourishment and high calf mortality. Markets for the
purchase or sale of working animals are virtually nom-existent

(FAO, 1980).

Fundamental questions about attitudeg towards we:k and leisure
require investigation before a more widespread ownership and
use of draught apimals can be confidently predicted. Have
farmers become sé accustomed to the lower demands on their

time and effort made by tractorised land preparation that

they are unwilling to revert to animal cultivation unless the
gap in cash sutiay between the two systems hecomes particularly

large?

Even if ap analysis of farmers® attitudes and circumsﬁances in

the above iasue gives rise to optimism, it remains clear that

the more widespread ownefghip and use of animal draught is
fraught with problems outside the farmer ‘s control, and optionally
sponsored programmes would be necessary. These include: the
establishment of centres for the purchase and sale of young

of working snimals; the promovion of improved stock breeding;
improved disease control; the dissemipation of husbandry technigues
and {(initially) subsidised/assisted production and margeting of
improved fodder (possibly on homestead plots, which are currently
under-utilised, and possibly also the provision of medjum-term

credit for the purchase of animals and equipment) .
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Thus, no matter now compelling might be the  arguments for s more
widespread ownership of working animals in smaller herds, kept under a
tethering and stallfeeding system, it is clear that such a radical
departure form the large herds and open grazing sysiems commonly iouﬁd
in the Sinhala Dry Zone faces a number of uncertainties and difficulties.
Further work will attempt to shed light on theses, but for the interim

it is clear that excessive. haste or eptimism in officially-sponsored
programmes would be unwise.

Our analysis of farm power population data in this section permits a
pumber of firm conclusions to be drawn, and suggests hypotheses for

subsequent analysis. These are summarised below.

1)The size and composition of farm power ownership across study
locations and among owner types appears to conform well with
variations in loeal tillage and transport Qemuirements and
resource (especially grazing ) endowments. Thisg wmay appear
an ohvious conclusion, ﬁut iz alszo a2 useful pointer towards
the generai v&lidity.of the dats. Our estimates of tillage
capaclities, whilst. necessarily crude, suggest that at most
locations there is an excess, npot o shortage, of farm power.
2)Tractors of both type show s comnsistent decline in digtribution
dengity witﬁ increasing distance from the headworks at those
three locations where tail end water problems are experienced.
The densitv is more evenly spread ot Minnmeriya, where water
problems are rare. Tractoxrs are thus clearly a part of the
asset~structufe of those sectors of settler compunities which
are hetter placed to acguire wealth through proximity to service
centres, good roads and, above all, regular and sbundant
irrigation water supplies. At the lower ends of smhémeﬁ'the
poverty attributabie in large part to the lack of these facilities
is likely to be compoﬁnded by the irregular availability of
tractor services resulting from the imbalance in the spatial
distribution of their ownership. Pessible implications of this
distribution of power for the,ownérship and control of cther
productive - resources, especially land, sare discussed in the

+

socioclogy section below (3.5).
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3)Buffalo popuiations do not.exhibit this tendency. This could
be explained in several ways: such large sums of money are not
required for the initial purchase of buffalo; some of the .
largest bufZalo owners, whom one might expect to have found
among the wealthier (i.e. top end) sectors of the community
may have sold or reduced their herds with the acquisition of
tractors; grazing land may be more readily available at the

' tailJends of some command areas where cropplng intensity is low.

4)The ownership coﬁcentration of tractors gsglow.(generally“one_
per owner) but fer buffalo is high at Padaviya and ver& high

" at Uda Walawe. This gives rise to fears that monopolistic
practices may occur among buffalo owners at these two locations,
and that it may be impossibie to manage such large herds with
enough flexibility to meet the requirements of -the hire market.
Subsequent analysis will examine both of these possibilities

more rigorously. TFor the present it is perhaps adequate to épate

that the forier anxiety may be unfounded since in theory the
possibility of emergence of monopolistic power will depend more
on the overall number of enterprises in a given market than on

8 the size of those enter; ises (e.g. buffal owners) at one locat-
ion ‘vis a vis any other location. The absolute number of
tractor owners is iower at all ‘locations than the number of
buffalo owners (except for 2 w.t. at Uda Walawe), and since

it would seem reasonuble for other reasons. (i.e. escalation

of operatirg costs) to expect tractor owners to be .the hire-price
leaders, it seems reasonable to hypothésige that the prospects

of collusive behavicur among tractor owners are higher than among
buffalo owners. The attempt to discover whether such collusion
does exist will be made when hire-charge data become available

for analysis.

. ' ) ‘ S
3.2. FARM POWER USE HCURS RECORDED AT THE STUDY LOCATIONS (26/8/79-19/1/80)

1. The Context
\

The uge intensity of farm power, expressed in terms of hours of use over

a given time period, is s key statistic in plauning appropriaté levels and

#This section should be read in conmjunction with the broader discussion in
Appendix VI. 59
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combinations of the stock of farm power to meet agricultural and transport
reduirements;vand in designing strategies to obtain adequate use—levels
from existing stocks. Additibnally, considerations of both production
and income distribution suggest that use-intensity should be analysed
spatially (within command areés) and by owner-type (whether businessman

or small farmer).

1t might, for 1nsfance, be hypothesised that the observed concentration

of traétoré at the top ends of command areas lead to limitgd and uncertain
availability and therefore might constrain production at tail ends.

Some reflection of varying availabilities might be evident in differences
in use-hours. Similarly, it may be contended that if tractors are owned
by businessmen and not by farmers they will tend to be allocated to non-
agricultural uses. The extent to which this is detrimental to national
economic welfare is complei' and.‘is discussed in a preli-
.minary fashion below. Our data permit preliminary testing of these
hypotheses. o

2. The Data

Field data are currentlv available for the veriod 26/8/78 to 19/1/80,
these being the first 20 weeks of the field sﬁrvey. The period covers

the entire Maha 1979-80 land preparation at all locationé, and the Yala
harvest at all sites though in differing proportions: at Kaﬁdulla, the
entire scheme cultivated paddy as a Yala (1979) crop, with virtually no
break between Yala harvest and Maha land preparation; at Padaviya only '
some 3400 of the 12000 acres were planted to Yala paddy, and at Uda Walawe
Yala paddy was not grown in the lower tracts ( esp. parts of Tr. 18 and

Tr. 19).

These data are analysed in terms of the average number of hours worked
“per:power unit (excluding travelling time to and from work) over the

period. The following classifications are made:

i) Average hours/power unit at each location
- ii) Average hours/power unit in agricultural and non~agricultural

operations at each locations
L . . ’60 : -



i1i) Average hours/power unit in all operations by spatial
distribution of ownership at each locations.

iv) Average hours/power unit in agricultural and non-agricultural
operations by spatial diétribution at each location.

v) Average hours/power unit for all operations by owner cétegory
at each location. |

vi) Aveiage hours/power unit for agricultural anﬁ non-agricultural
operations by owner category at each location.

vii) An additional category is superimposed on the operation '
type, locational and owner-type classifications, namely
whether the recorded work was done on the owner’s‘account’
(iselfry, or on a "loan or hire” basis. o

viii) Finaliy,use—hours curves by week over the 20 weeks of
observations for each power type are presented for the
individual locations (figs. 1—3), and for the breakdown
between agricultural and nen-agricultﬁral work by week (figs.

4-9).

_These classifications can now be discussed ip turn.

(1) AVERAGE HOURS WORKED/POWER UNIT BY LOCATIOF (TABLE 21)

The overwhelming impression is one of very low use-intensity. TFor both
types of tractor and for all operations the average at each location lies
bin the range 10-15 hours/week. For buffaloes, it is gsome '7 hours/pair/
week over the 20 week period. These figures for all power types include
wqu done at the busiest time of year, i.e. Maha land preparation. When
data are available for the full 12 months of field work an even lower
weekly average may emergeilnternational comparisgsons of tractor use-datsa

are not readily gvailable, but in a tractor pool operated fof smallholders
in Swaziland a weekly average over 12 months of some 20 hours/tractnr was
obtained (McEinlay, pers. comm.); It is highly iikély that overall low use-
intensities are, to a large extent, simply a reflection of ekcessiveiy high
' power densities (3.1 above} aud an inelastic supply of use-opportunities.
They may also reflect noﬁ«commercial attitudes towards capital at both
national and individual levels. This possibility is discussed in séme depth

below (3.3) . . For - the present discussicn there appears to be little
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TABLE 21 AVERAGE NUMBER OF HOURS WORKED PER POWER UNIT FOR THE PERICD OF 28TH AUGUST 1978 TO 19TH JANHARY 180,
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» . 4 W.T. .2 W T ".Buffalo Pair
Location within command area Loeation with cummand area Location within command

- 29
P coar>»Rr

HEC>PE PO

Pl O

Agricultural operations are‘defzned to include the transport of agricultural goods .
Tracts 2-~7 and Embilipitiya Town

*% For Uda Walawe, top imcludes
For Kaudulla, top inecludes the upper end
For Padaviysa

» top

includes

Tract 2

, Padaviya Towm.

£ Tract.1l and the sample drawn from Minneriya
Tracts 7-¢ & E. :

. _ - area
Top ____ .Bottom _____ ALl Top _§2tt°’=_--_ ALl Top __ Bottom ___ ALl _
Work done for : Operation category: . : . :
Belf : (Agriculture * 3.2 +3.8 8.0 35.5 15.5 28.1 12.8 0.t 6.3
(Non~-Agriculture 28.7 - 14.3 50.4 - 8.8 - 34.3 - - -
(Both ‘ 31.9 . 18.8 22.3 85.9 22.4 62.4 12.8. 0.8 6.3
Loan or Hire  (Agriculture 61.6 111.2 86;4. 103.6 147.8 119.9 188.6 80.1 129.8
{Non~Agriculture 289.5 73.7 181.6 - 105.8 43.7 82.8 - - -
{Both , 351.1 184.9 268.0 209.4 181.3 202.7 188.6 . 80.1 129.8
Total hours/power v
unit 383.0 187.0 200.3 295.3 213.7 265.1 201.4 80.9 136.1 - -
Self (Agriculture 25.3 52.3 32.8 121.3 133.5 127.9 13%1.5 '130.5. 130.8 -
(Non-Agriculture -34.3 31.0 33.0 35.1 66.5 498.5. - 0.3 0.2
{Both 59.6 " 3.3 65.9 156.4 200.0 177.4 131§5 130.¢. 131.0
Loan or Hire (Agriculture 94.2 ' 84.3 93.7 22.6 22.0 23.4 13.7 4.9 7.5
(Non-Agriculture 85.7 39.1 " 77.8 15.7 368.7 24.8 - - -
{Both ' 179.9 123.4 171,56 . 38.3 68.7 - 48,2 13.7 4.9 7.5
Total hours/power : -
unit 239.5 206,7 237.4 194.7 -~ 258.7 225.6 115.2 135.7 138.5
Self : (Agriculture 47.5 103.1 64.7  155.6 160.0 156.9 68.6 96.9 75.1
' (Non-Asriculture 12.6 :3.7 . 22.3 27.8 51.6 34.8 - - -
. (Both 60.1 1486.8 87.0 183.4 211.6 191.7 68.6 96.9 75.1
Loan or Hire (Agriculture 150.3 229.3 175.0 102.5 . 129.8 110.7 42.9 103.3 56.6
(Non-Agriculture 38.1 . 51.3 -;42,7 15.4 . 50.9 ..26.0 - - -
(Botﬁ‘ 188.4 281.2 217.7 117.8 180.7 136.7  42.9 103.3 :56.6
Total hours/power - :
unit 248, 5 428.0° v304 7 . 301.3. 392.3 ©:328.4 111.5 .202.2 131.7



variation in the total hours worked/ power unit among the three locations.
For buffaloes, it is remarkably comsistent at some 130*14b hours over the
20 week perlod. (Table 21). For 2 w:t, it varies from 225 to 320 hours
and for 4 w,t, from 237 to 304 hours. Such variations as do exist ‘among
schemes cannot easily’ be explained in terms of power populations(Table
15-19)". Ob ‘the contrary, Pédaviﬁhf“for”ihstancé)‘ﬁﬁg;thé*ﬁigﬁéﬁf;ﬁ'wﬁﬁff
population, but also the the highest use-level. It would seem that both
the seésonal inflow of power on to schemes ( as happened at Kaudulla
partiéﬁiéﬁi}wkbr the refercice pericd) will depress use~intensity.of the
resident power stock to a level Ilower than might be anticipated, and -
that use-opportunities outside the area of reference may raise use-levels
even where population densities appear high (at Padaviya, part of the
high récorded use may be attributable to work in semi-dry tilling outside
the scheme). For the period observed there appears to be little difference’
in the overall use-intensities between 2.w.t. and 4 w.t. This>might be
explained by the fact that Maha land preparation, e&ﬁallylopportuné”for
both 2 w.t. and ‘4 Ww.f., forms a major component of the work obseryed

. dﬁring the period. In whole season obseryations, ‘the greater adaptability

of 4 w.t. for transport may increase the use-hours disparity.

(1i) AVERAGE HOURS/POWER UNIT IN AGRICULTURAL AND NON-AGRICULTU?AL USE =
(TABLE 21) IR ' | S

At all locatioms, as would be “expected, buffaloes are deployed exclusively
in agricultural use. For 2 w.t. also, agricultural’ work forma the Bulk

of use-hours( some 81% at Pedayviya; 67% at Ksudulla and 56% ‘at Uda Walawe).
For 4 w,t. the proportion of work done in agriculture 15 elightly lower *°
(79%, 53% and 33% respectively). This findingz is consistent with the
greater suitebility of the 4 W.t.for tramsport work. It is interesting
to note: that for both tractor types use in agriculture is highest at
Padaviya and lowest at Uda Walawe. :'¥flie mon-ayvailability of alternative
(transport) work at a remote location such as Padayiya is no doubt part

of the explanation, and the strong commercial’puil 0f Embilipitiya (at
Uda Walawe) tb which both 4 w.t. and 2 w.t. provide a "bus" service, fhe“ﬂ
4.ﬁhtf'slsofbe&ﬁﬁ'engaged in ‘transport work for the nearby Paper -
'jggfggggfzgn,l“ﬁfovides a further possible explanation. Customary land:

Athere are alse’ teveral large rice mills in the area, and a ceramics

factory at nearby Hungama, all of which hire transport.
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preparation practices also vary among 1ocations, with buffaloes being
used extensively for trampling ("mudding") at Uda Walawe. This may be
attributable to'ﬁbth goil type and liyadde-size characteristics and will
be explored more fully in subsequent work. For the present, it ma& be. .
taken as additional grounds for the low use of tractors in agriculture
thero.

(1i1i) AVERAGE HOUR/POWER UNIT BY SPATIAL DISTRIBUTION OF OWNERSHIP -
AT EACH LOCATION (TABLE 21)

For Uda Walawe; the top end shows higher use-intensity of all poﬁer types,
ihereaa the reverse is true of Padaviya. For Kauéulla, the top/bottom
distinction for the owners sample, in terms of general'ievels of water
, availability and wealth, are not strong, and differences in use intensity
for each powér type are neither strong nor consistent. Whether weélth
and water avhilability-play a strong role in determining power use-inten-~
gities at the other locations is an issue that cannot be discussed in full
at this atage. Some preliminary suggestions of the reasons for dbserved
variations can, howevet be made: at Uda Walawe, the use-opportunities,
particularly in transport, appear to be more abundant at the top end (see
aboye); at the bqttom end, the age-structure of tractors appears to be
higher with a corresponding reluctance to put them into heavy asgricultural
A'work,..'At Padaviya, extensive tracts of misappropriated land and
encroached Crown Land are known to have been put into cultivation near
the bcttbm end of the scheme, and the tractor population ‘there is
relatively low (Téhle 19, possibly accounting for the observed higher
uge-intensities. o '
(iv) "AVERAGE HOURS/POWER PNIT IN AGRICULTURAL. AND NON—AGRICULTURAL

 . GPEEATIONS BY SPATIAL DISTRIBUTION AT EACH LOCATION (TABLE 21)

The main components of these observations have already been discussed
above:the exclusive use of buffaloes in agriculture in all parts of. the
locations; the heavy involvement of tractors in agricultural operations

at both .top and bottom of Padaviya, and the intermediate position occupied
by Kaudullg, with little difference in use-patterns between the two sub~
locations within the scheme. -
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TABLE 22  AVERAGE NUMBER OF HOURS WORKED PER POVER UNIT BY CATEGORY OF OTZER
Operation 2 W.T.
category Owner category -
' Businessmen Farmers Businessmen Fergers Businessmen - Farmers
N =11 N=29 N = 14 N =12 ) N = 20.5 N = 230,85
Work done for : (Agriculture 2.3 14.2 33.9° 28.5 11.1 6.7
Self ¢  (Non Agriculture 24.2 2.9 52.6 14.2 - -
Loan Hire (Agriculture 82.2 91.4 93.7 138.2 277.5 116.7
(Non Agriculture 196.0 140.1 75.0 90.8 - -
All operations- 304.6 248.7 255.2 271.79 288.6 123.4
N=6  N=12 N =6 N = 19 N = 13.5 N = 75.5
Self (Agriculture 36:3 34.9 132.5 125.4 133.0 130.4
(Non Agriculture 57.4 18.8 93.8 39.8 - -
Loan Hire (Agriculture 891.9 g81.4 31.3 20.5 17.4 5.0
' (Non Agriculture 20.9 53.8 45.3 25,7 - -
All operations 276.5 198.6 302.9 211.4 150.4 135.4
N = 17 N = 12 N = 4 N = 17" N =0 N = 174
Self :  {(Agriculture 36.6 76.3 152.8 ' 155.2 0 75.1
(Non Agriculture 27.1 15.4 46.5 31.2 0 -
loan Hire f(Agyicultufe 53,2 205.9 206.5 82.2 0 56.6
- “(Non Agriculture 56.2 22.4 40.8 21.9 o -
- . All operations 293.1° 320.0 446.6 2920.1 o 131.7

Note

. N refers to the number of tractor

s of buffalc pairs, not to the number of owners.



(¥Y) AVERAGE HOURS/POWER UNIT FOR ALL OPERATIONS BY OWNER CATEGORY
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As discussed above (2.2) only a provisional distinction could be made
between tﬁose owners relying predominantly on farming for their income,
and those relying predominantly on other business activities. This
distinction will be revised in due course when income data becone
avgilable. For tﬁe present the distinction is provisional, and the

data presented here must be regarded as tentative. For 4 w.t. at Kaudulla
and Uda Walawe, "businessmen" seem to obtain higher use levels, whereas

at Padaviya there is little difference. This observation corresponds
with a general notion that owners who are strongly business-~oriented
will have both greater opportunity, and greater incentive, to obtain higher
use - levels for their tractors, Similar observations are made for 2 w.t.

at Kaudulla and Padaviya. The deviation from the trend for 4 w.t. at
Padaviya may be attributable to the long-term break&owns suffered by one
businessman multiple-owner of 4 w.t. there. No immediate explanation

is available for the lack of difference between the two owner categories
for 2 w.t. at Uda Walewe. For buffaloes, the same trend of greater use- s ®
intensity by "businessmen” is observed, éxcept, of coufée at Padaviyas, ‘

wvhere no buffaloes were kept by sample “businessmen'’,

(vi) AVERAGE USE—HOURS/POWRR UNIT FOR AGRICULTURAL OPERATIONS BY OWNER
CATEGORY AT EACH LOCATION (TABLE 23) 7

In Table 23 we extract frdm Table 22 the percentage of use-hours/tractor

gpent iﬁ non-agricultural operations by owner tﬁpe. Tﬁe evidence is

remarkably consistent for both types of tractor and at all locations:

TABLE 23 PERCENTAGE OF TRACTOR USE~HOURS IN NON-AGRICULTURAL OPERATIONS
| BY OWNER CATEGORY (26.8.79 -_19.1.80) |

e Y. i s o Pt e A 4 e e A G . e B e o A Bt e B . s Sy P L W S B L 1A e M S G R S 0 S ) B0

4 W.T. ' 2 W.T.
Businessmen Faimers Businessmen Farmers
_.% _hours % hours  _ g hours % hours
Uda Walawe 72.3 57.5 50.0 38.6
Kaudulla 53.8 36.4 45,9 '31.0 .
Padaviya 28.4 11.8 19.5 18.3 :

66



Buginessmen allocated a higher ﬁropotian of their tractor use-time to
non~-agriculitural activities than farmers did. Returning Fo the data in
in Table 22, it is clear that for both tractor fypes at all locations
businessmen devote some 50% - 100% more tractor time to nom-agricultural

activities than do farmers.

This finding, if confirméd by éubseéuent analysis of'data éurrently being
coliected, is o©f some significance for policies designed to introduce
tractors as a predominantly agricultural investment, an invesiment whose
opportunity cost is high at peak agricultural seasons. It may indicate
2 disparity between private ind social costs and benefits at this time of

secasgon. (See 3.3 below).

(vii) USE-HOURS FOR OWNERS THEMSELVES AND ON LOAN/HIRE (CONTRACT WORK)
(TABLES 21-22; 24-25) : = »

'Data on the division of work between the owners' personal requirements

and loan/hire requirements ("contract" work ) are extracted from Table 22,
and presénted separately in Table 24. Across all lbcétions, 4 w.t. are hired
out more than «ny other power type, s ;gesting that thei much higher work
capacity is not matched by correspondingly higher use-opportumities(farming
or otherwise) it the hands of owners. The only exception to this.trénd is
buffalo 'hiring at Udse Walawe, which accounts for a high proportion of their
uge~tine because of the very large herd sizes there, the prpportion bf
.contract work at Padaviya and Kaudulla declining in lire w;th sma;ler herd

sizes,(cf.Tables 16-19).

It is interesting to note that 2 w.t. hiring is much lower at Kauduila'than
elgse where. The researchers were repeatedly told informallyAby owngrsjthere
that they had bought 2 w.t. primarily for their own farming and.transport
needs, énd were not concerned with hiring them out. This ﬁay correspond

with some variation in holding size hetween 2 w.t. owners thereLénd elzewhere,
s possibility which will be followed up in further analysis of-the déta.

What is certain is that the drivers of 2 w.t. are usually aiso the owners,
{vhereas with other power types separate drivers are normally'émployéd).

with the result that the scope for hiring work is constrained by othery
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pregsures on the owner's time, a factor which may influence them to

purchase 2 ¥%.%t. with egsentially their own requirements in mind.

TABLE 24 PERCENTAGE OF TOTAL USE-HOURS/POWER UNIT SPENT ON CONTRACT

.......--—-..»-.-—_-w...-...---..»..——.—.-..._.....-..-...,.-—_-—._...-._u.-...«-....-...—-........A-..—......._.-..._.....u...__‘

Business- Farmers Business- Farmers Business- Farmers

men men men
% % % ' % % %
total total  total total total total
hours ~ hours hours  hours hours  hours
Udz Walawe a1 83 66 84 - a6 a5
Kaudulla 66 73 25 22 R . 4
Padavive 71 71 55 50 O 43

TABLE 25 PERCENTAGE OF CONTRACT HOURS (LOAN/HIRE) SPENT ON AuPICULTURAL

Business— Farmers Business- Farmers Businesg-Farmers

men .. men nen
% of % of % of % of % of % eof
contract contract contract contract contract contract
time _ time _ _time _ time _ time _ time
Uda Walawe 29 38 58 80 100 100
Kaudulla 50 - 63 41 - 44 100 160
"Padaviya 73 64 84 79 O 100

These factors constraining the scope for hiripg-out of 2 w.i. are clearly
of importance at the policy level. It does not appear to be in- the V
national interest to tie up capital in assets for which inadeguate use-
opportunity can he found. As it is, the agricultural use-potential for
tractors is highly seasonal; the use-efficiency of capital is furiber
impaired if at least some owners cannot or will not hire them out e{en
during the peak demand season. Yet, this attitude towards capital may

not be irratiénal from the owner's private oeint of view. The need to

reconcile nsational and private interest in tractcr ownership and use'
is an issue discussed separately below (3.3). For the present discussion,
it would seem that thé problem of obtaining higher use-lgvels frém Z w.t.
without going to the lengths of permitting 2 w.t. owners legal access to
large holdings - involving a break with current settlement phlloscphy

unlikely to be acceptable to policy makers - is a thorny one. indded.
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Finally,it is dinteresting to note that there is hardly amy difference
between the hiring out ratios of farmers and of businessmeﬁa We have
noted above that businessmen genersally obtain higher use-levels from

»their power; we might conciude tentatively thpt their own requirements
for power are alsc proportionally higher, permitting the same propor-

tion of time to be allccated to contract work as for farmers.

The breakdown of contract work into agricultural and nonm-agricultursl
(Table 25) does not reveal any differences between owners and farmers

that are likely to be significant, reflecting the fact that in the rural
communities observed it is predominantly agricultural work which is
available to both owner typeés, the transport opportunities at Uda Walawe
(see above) being the only exception. In this connection, Padaviya,

the most remote location, displays the highest involvement in agriculrural
contract work; Perhaps surprisingly, there seems)no indication that
hire-work ior:the 2 w.t. is more heavily biassed towards agriculiuyre

than for the 4 w.t. This is the case at Uda Waiéwe and Padaviya. but uot
at EKaudulla. The low hiring—out‘af Kaudulla may he generating an anomaly
here. Further data might therefore permit a clearer trend to emerge. e
- (viii) USE-HOURS BY WEEK, FOR EACH POWER TYPE, IN AGRICULTURAL AND NOW-
AGRICULTURAL WORK (FIGS. 1 - 9).

In Figs., 1-3 we present a weekly' breakdowa of average bours worked in
all operations by power type. These generally exhihit a pronounced peak
of activity during a very short period (2-3 weeks) corresponding with
iand preparation. Whilst the peak may exceed 25 hours/weck, the general
“level of activity over the 20 week period generally stébilisas at

gome 10-15 hours. Week-to-week fluctuations at each location, within
this broad pattern, appear to be determined largely by prevailing weather

conditions.
Some differences in timing of seasons among the locatioans account for

eﬁrlier or later onset of the peak power use. Other differences are also -

noticeable: whilst buffalo at all locations are confined to agricultural
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aééivify*, so that their use-pattern reflects closely the timing of

16nd*pfeﬁéfatidn; tractors are engaged in both on and off-farm work.

At Padaviya and Kaudulla, where the scope for mon-agricultural work is

limited, (see above and figs. 5,6,8,9 below) the total use-hours show
particularly high pesaks, whereas at Uda Walawe{ where the‘componenf of off-
farm work is much higher, the tractor use-pattern is less strongly

influenced by peaks of agricultural-activities. Use-patterns hetween on

and off-farm work (amalysed for tractors only; buffalo are used exclusively
in agricultural work) show strong similarities for both tractor types

at Padaviya and for 2 w.t. at Kaudulla. There, during the peak agricultural

period, work in agriculture makes up more than 90% of total hours worked,

"with a much stronger representation of non-farm work before and after the

peak. Por 2 w.t. at Uda Walawe, more than 75% of use-hours are allocated
to agricultural work in the peak period (fig.7) whereas for 4 w.t. at
Kaudulla and Uda Walawe (figs,'4 % 5 ) the share of agricultural work at
peak seasons is only some 50-60%. '

These findings suggest, where 2 w.$t. are concerned, that there are no grounds
for. fearing that the potential dis-repancy between the high social value
of farm power in farm work at. peak agricultural period and the individual
owner's possible indifference between farm and non-farm work actually exisis
in practice. The use-patterns of 4 w.t, give more cause for coancern. At
Padaviya, where alternative use-opportunities are in any case few, farm
work is almost the sole occupation of power owners during peak seagon;. On
the other hand, where off-farm opportunities are more plentiful, as at

Uda Walawe, non-farm work accounts for a high proportion of 4 w.t. time
even at peak periods. With increasing commercialisation of newly settled
agricultural areas it is possible that 4 w.t. use-patterns will shift ‘from
a pre-occupation with agriculture to a stronger component of non-farm

work, even at peak agriculture periocds. In this connection, Padaviya

and Uda Walaﬁe may be viewed as though at opposite ends of the 'commercis-

lisation” spectrum, with correspondingly different 4 ¥.%. use—patterns
day, and with Sri Lanka in earlier times, where buffa}o are {(were) engaged
in such operations as haulage, pumping, cereal grinding, etc.{(Abeyratne,
1978). For present day Sri Lanka it reflects perhaps the availability
of more profitable technologies for these alternative operations.
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If this hypothesis holds true, future policy decisions on the size

and composition of the farm power stock should incorporate, as a basic

datum, information on the current, and likely medium-term, level of

commercial activity in the areas in question. This is seen as likely. ' ™

to influence the availability of 4 w.t.for agricultural purposes, and
will thus have implications for the size and composition of inéestmeﬁt
in farm power. At this stage in the research fhis is advanced as a
preliminary hypothesis; further work will allow its validity to be
tested more rigorously. The indications are, however, that the returns
to more detailed considératidn of "target" areas in farm power planning

could be high.
3. To summarise the main points of eyidence:
- Overall power-use levels are low, and may reflect excessively high

populations in relation to the available work opportunities, but

yariations in use-levels among locations canhot be explainednd;rectly

in terms of yarying population densitiesn ’ p
- The bulk of tractor time (and all bufffalo time) is used in agricultural

activitles, except at one location with a highly developed commercial 2

infrastructure. ' ” v

- No comnsistent variétions in use-intensity emerge according to whether
the power unit is owned at the top or bottom end of an irrigation schene.

- Siight evidence exists that businessmen owners obtain higher uge-levels
than do farmers, but this will require further testing.

-"Businessmen" owners allocated 50-100% more tractor time to non-
agricultural activities than did farmers. v

- The proportion of use-hours gpent in kire-work varies accogding to the
average size of buffalo herd;Aand is much higher for. 4 w.t, than

2 w.t.

3.3 National and Private Interests in Power Ownership and Use

Our eariier discuésion (3.2) raised issues which now prompt a more wide-
ransing'consideration of whether use-patterns dictated by the private-

(individuél) economics of §ower owvnership and use corrgSpond with
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or diverge from those which would permit maximum net national econonmic
benefit to be derived from their ownership and use. The starting point
for our discussion is the observed level and pattern of farm power use
for the first part of the Maha season. As such,it is a tentative one;
data still being collected might ultimately show very different dSe—
patterns. What seems likely, however, is that use-intensity for the
remainder of the 12 months survey period will be even lower than that

currentiy obgerved for the Maha peak season.

The question posed is an important oné, for it leads to a consgideration

of the acquisition and ownership of expensive productive capital as well
as'its use-patterns. Such capital , particularly in fhe form of tractors,
currently represents a substantial commitment of foreign exchange for
Sri Lanka. Regardless of the deeper considerations of whether the current
mix of farm power is the most appropriate one for the country's needs

(an issue that will be addressed in subsequent study reports), the fact
remains that Sri Lanka has already committed investment to many thousands
of 4 w.t. and 2 W.t, (Appendix VI), and in principle a higher return to
this investment may be ohtained by attempting to manipulate their use in
directions other than those dictated by market forces. We shall now
proceed to discuss both the effects of the market for power and the scope

for obtaining higher net social returns by manipulating the market.

1) The theoretical framework

'@t the outset, it is important to distinguish clearly between two separate
markets: that for power units and that for power time. The distinction

is frequently neglected by policy makers, who tend to progress from réports
(or rumours) of farmers being unable to obtain power time when they need
it, to proposals that more power units should be provided (usually
tractors,:since buffalo cannot be reproduced in the haste generated by lack
of forward planning). Separate factors govern demand and supply in each
of these markets; they therefore warrant separate consideratiogﬂ Only
when the owner of a capital asset is also its sole user dbltﬁe two
markets merge. This, as evident from the high prdpqrtionl of power time

hired out (3.2 above) is not typically the case for Sri Lanka.
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Tre dlst1nc+1ve factors governlng demand and supply in the respect1ve
markets for power unzts and pewer tlme may be summarlsed as

follows:

Power Units: Supply will depend on the size and age/sex composition
of existing animal stocks, the fecundity ratio , calf mortality,
rates of deplation “26r a siaughter withdrawal fox breeding or milk-

groduction"“ihe capacity to import breeding -stock. and for qu8¢1tative

improvements in ipdigenous s%ock' and gb on. For ﬁraétofé it will &éﬁéhd
on the tagatlty and snort term) supply 91&51)01t] of 1nd1meneus productlon
or assembly facil;fles (Jf any) and bcth on the capac1ty to 1mporf and

an the warid marketq ablii y to neet such 1mport requlrpments. Qualltatxve

i p avamenfa nv for exampie aﬁ 1ncrcase 1& %he sverage horse power, are

5

9130 oncaxvah . qual?y‘ a p0551b111fy freguuntiy overiooked is Thau
of spatiwl mﬁbl;ify cz power unLt To qone dearee this is alrea dy '

.,)ix B
pract;sed 1ﬁ Sr1 Lanxa * and serv 28 bunh to lpvrease the ef:ectlve rumber

Gf pbébr Uﬂlts avaxiﬂbie to maet the varying requar&ments generuted

by bparial1y qfaggereq seasons and té 1nareaqe *hé wchk~opp0rtun1txea
for an 1nd1v1uua1 power upit.

It is self*evident that Lqe supply eldstlclty cf 1rac+ors. certalnlv .
1n the short and mL hm ?erm w111 be wroater fhan That oi araught |
animals. ;orward nlarning fo the farm power stocg if it is not to
contain & built-in bias agalnsf animal power, mnst therefore allow a
lead-time of at least 5 years for animal popu]aﬁious to achieve any'

¥

sizeable expansion.
The s;ze and compcsxtion of national demah@'fofipowér'anits will be

”determaneu by a ccmh1natloﬂ Of forces. It ﬁﬁy be folt, for instance,

that ceriain yerceived requlrewents can be mP+ onlv by a spnvltic

power type, forbother requxrpments, power types mdy he in pr¢nc1p]e

'adequafe*y suhstlﬁufabie fnr One dnother, and tne' rerectzve

¥ Casual field observations suggest that a hlgh proportion ‘of the
additionel -timé made availahle: by tractor mobility results-from.: - o
relatively .short movements (e.g. into P%dBVIya_f?Om Pu}modda1 and
surrounding areas; and movements among the 4 adgacpn& ‘scheémes in”
Polénnaruwa).  Lotig-distance movememts . {for instance between Wet-.
and Dry. Zones) are Lcmparatlvely few and thd to relv either on e
personal connections or on the prosgect of continuois contraCLs .
(in e.g. haulage for construction purposes) of several weeks
duration. - - -
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demand for these will, in theory,depend on which type is expected to
generate the highest net social returns in each of the perceived

requirements.

A constraint _superimposed upon this demand structure will_be the overall
availability of both local and fofeign exchange résources. Where suéh

resources are>?gctive éonstraint, it should be anticipated that govern-
ments will scan the broad spectrum of demands on such resources bo%ﬁ“%br

capital and consumption purposes and allocate them in proportion to ‘the

. net social benefit that they are expected to generate.

The demand for power units at the private level will follow some of thé
same principles: the potential private owner will, in theory, follow .
economic principles in allocating his resources between consumption and
capital expenditure and, within his capital portfolio, will invest ln—
competing opportunities in proportion to the net returns he antic1pates
from each. Specifically, with power units, he will be faced w1th the
problems of indivisibility of capltal assets (one which, fo* the small
farmer muUsSt assume enormous proportions with this type of asset). _He
nay also be faced with a lack of suitable 41ternat1ve investment opportu—
nitiGS/productive assets, given his partlcular c1rcumstences These

two problems are thought®be of signlflcance in the small farmer s -
attitude towards power as a capital asset and will be discussed below
Finally, the extent to which the individual potentlal owner of power' §
will find his choice constrained by foreign exchange considerations will
vary according to the government policies of the day. Forelgn exchange
may be severely rationed both by price and by quofa (as under the recent
Bandaranalke government in Sri Lanka), or almost freely available (as

under the present government}.

Power Time: This is not a homogeneous concept. The amount of effective
work that can be done within a given time will vary both across and:

within_power types, depending on their type, age and quality,_the type,

age and quality of implements, and so on. For practica] purposes some.

of these differences will be small: for 4 w.t. as an example, tha:
same implement (tine~tiller) is virtually universal. Yet some differences

will remain, making power time useful as an analytical tool only if it
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is qualified by the specific characteristics of the power/implement/ .

. 1
composition.

o s o v e

poier time from an individual power source will depend on ité mechanical
reiiability and the spare'parts/repair facilities, thefiogistics-of,:r
gétting it to and from the work place, and, most-impbrtaﬁfgfor the .
biésent discussion, on the zggigigggl;ggggtig ‘attitude towards. the

power source as a capital investment. This willfdetermine'how-rapidly E

he wishes to recoup his investment outlay, and ‘will ' have strong implications
fqrwfhe aggregate net return (i.e. net of running costs) he intends to

obtain over a given time period (e.g. per annum) to permit such recoupment.

Net returns per annum are dependent on both ‘the number of . hours worked,
and on the net return. (or, crudely;-profit)'obtained per hour of use.

. There may be some.scope for the owner to mﬁhipulaté' these two components
without changing the total aﬁnual net return bbtaiqed. Similarly, the
individual owner may have preferences (determinedsgitygfuby profitability
or'by non-economic factors) among alternative simultaneously available
use-opportunities, which will constrain the supply of time toc any one. Iu
the practical context, this is particularly important-in its influence
on the division of power time between own and hire purposes”and"between
agricultural and non-agricultural operations. Clearly, at an aggregate
level, the supply of power time can be influenced by changes in the
overall size and composition of the bower stock and, for individual

locations, by changes in its spatial distribution.

The demand for power time will, in aggregate, depend on the level and

composition of activity in agriculture and in the construction, service,

o o o - " v

11t should be noted particularly that major differences exist between
buftfalo use-practices at the study locations; at Kaudulla, they are

used predominantly with® ploughs, whereas, at Uda Walawe, they are used
‘for trampling ("mudding") the soil., It is expected that the work rate

per animal pair will vary considerably between practices. This, however,
can only be analysed from data which have not yet been fully processed.

84



and other industries requlring power for transport purposes. For
individual power types, demand: will depend on fheir flexibility in
meeting various power requirements ( the demand for buffalo power, for
inastance, is limited to certain agrlcultural operations since they are
not normally used in transport), and on such market and non-market
conditions as relative costs to the hirer of using alternative power '
types, the degree of convenience they entail and the quality of work

they produce. ' . o

This general discussion of the two mérkets supports our inifihl cohtention
that it is important to keep clearly in mind the different market chara-
cteristics of, on the one hand, a capital good (power units) and on the
other, a service {(power time)provided by such capital. At the same time,
we have suggested that there are important links between the iwo markets,
the most significant of which, for our present discussion, is the annual
rate of return which owners actually achieve, or intend to schieve, on

the capital invested. We would suggest that the low overall use-levels

‘of power ‘recorded in our findings (3.2 above) can be better underbteod

in the light of these economic concepts, as can the dlscrepancy befween

‘'what 1s  desirable of feasible in terms of use-levels for the indiyidual

owners, and what is desirable at the national level. We now make a
preliminsry attempt to apply this concept, prelimiﬁary in that it generates
both tentative answers and further questions. Such questions can be addre—
ssed only by more detailed analysis of data atill being collected.
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2) ‘An application of theory at national level

The conventional wisdom that we summarise above suggests that at both

naticnal and private levels, conflicting use- opportunit1eq for acarce §

- o o -

opportunit1es will exist, and that funds will be allocated 4mong such

opportunities broadly in proportion to the 1ndiv1dua1 net benefits an11c1-

‘pated from them. 0o et

This line ‘of reasoning must be challenged in the case 0f farm power in

Sri Lanka. 'First, at the national levels the power types that have most
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frequently been the subject of positive policy initiotives since 1945

are tractors; buffalo populations have declined by policy default, and’

on no occasion, to the authors' knowledge, have forward plans embracing
the necessary lead-time for expanding the draught animal population been
inplemented. Thus, the range of options among power types which are
easent{olly substitutable for the main agricultural operations has not.
been a& wide as économic'theory might assume, it has been deliberately
reatricted to 2 w.t.and 4 w.t.

Second, within this self-imposed limitation of options, the availability
of foreign exchange for imports assumes overwhelming importance, since
Sri Lanka does not manufacture or assemble tractors. The market for
foreign exchange is for from perfect. It is not merely a case of foreign
exchange ..availability being restricted by the capacity of exports to
~generate it; a major distorting fac;or in the form of foreign aid donors
and international lending agreements has entered the market. Foreign
exchange can thus be made available either complétely free of direct cost
to fhe recipient economy, or at heavily subsisted rates, by donors or by

lehoihg agreements. As our general discussion above indicates, this would_

——....--—-—....—u‘

market. With the increasing emgrgence ofltrends in third world countries
to adopt "heggar the next government” policies by over~committing themselves
to foreign debts which have to be repaid only in the medium or long term,

and perhaps, with an optimistic eye on the possibilities of an amnesty

s e s s cate s s e i 2 o0

The argument does not stop there, however,_as Burch (1979) has already
emphaaised with particular reference to tractors in Sri Lanka, the spending
of foreign exchange made avallable by aid donors is not usually left
entiraly to the discretion of the recipient; it is tied both to commo-
dities and to their country of origin. Burch (1979) argues strongly that
funds for the purchase of tractors have been made abundantly available

on very concessionary terms by aid donors particularly when their domestic

traetor industries have been going through times of depression.
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. Whether or'not this is the case, the bgrdenﬁofwopx,aggumeht is that the
demand for investment goods at the ggtional 1eyg1¥§e:strongly;;nfluenced
by such non-market considerations as seif—imposedt?optton constraints
and the subsidieed and tied availability of.foxptgn;exchange._WWe must
therefore expect that the rate of return aeticipated from investment need
be nowhere : near as high as it would if the chq}ge;were:based,qn purely.

commercial considerations. -

The implications. of this reasoning for the farm power ggit§?market at
national level are clear - a bias in favour of tractor vis a vis animal . .
N power has emerged and the numbers. of tractors.imported may, be well in .

rates if purely commercial attitudes. stowards. .. investment in tractors o
prevailed.. Further implications: for the power timg wmarket can . be drawn.:A:;
The situation predicted-by conventional. economic: theory is. one in Wh&?h

the heavy tixed cost component of a large. capital asset 13 spreadkover

as high a number of use hoiirs as' is.compatible with itg, design performance :
(and denand ‘¢onditions) within the.shortest possible: time after pnrchase,”:
in order té recoup ‘capitsdl “expenditures-and. .generate surplus as quickly 3“”

pleasing
as possible, thereby /scarce capital funds for pressing. alternative

investment opportunities. The situation with resource allocation and '
returns to investment in farm power in Sri Lanks is vastly d1fferent..:ﬁyﬂﬁ

here the "preasing alternative investment .opportunities” are few or no

existent. There is therefore no need to generate surplus from the invest— 
ment @s quickly as possible. Tractors do not need to be written off >=.mi
after an8'or 10°year life as is conventionally. .assumed. They can bel}ﬁ_e
uged at a much'lighter rate over, say 20 years. If this doubles the t”'
national péwer'stoek requirement, then it woﬁld appear to be of 11tt1e o
consequence toreign exchange for. .twice the necessary number of tractors ¥
might ~easily be forthcoming from ;aig,donorsipeghgpgipgfticularly from ,;t

- one with’ﬁ”debreheed tractor industry.

3) An’ ‘application of theory: to.the . private power_owner
. We have seen that at the mational level the lack. of competing investment

opportunities, 1mp110d both by internal restrictions of the option range

87



REGER

St
’ ;'_,

Again, economic theory preﬂicts a bareful allocation of .assets. between

conaumption and 1nvestment OPRP} nitles, and wlthin investment options
The now familiar argument suggests that inveetable funds are scarce,
but competing opportunities’mgny, 80 that the power owner . w111 attemyt to .

obtain high use-levels from.his productive 1nvestments w1th.a ;ewvto_;.hh

generatingnre-investeble surplus However, the’ purchase of, fa;p power does
not fit easily 1nto this- framework On the one hand.themrangeﬁg;_optionsﬂh'

-]

for heavy expenditure 'on’ consumption in the small—farm rursl sector is

the wealthy Perhaps o' we11~constrncted house;- thh basicuheavy furnishings

constitutes the only single iarge iten of: consumptiqn /éxpenditure within
the power owner'’ s aspirations The scope for purchase. ok, productive ) -
investments is also 1im1ted by the:: potential investor & environment Qg\

®;

the whole, he will be a relatively wealthy. but still by most standards, )
2L

gggl} farmer or a smgl} bu31nessman, living in a predominantly rural o
and therefore agricultural community. For the small businessman a .”:qlf
relatively wide range of options might be available- extensions to his o
premises,; acquisition of & new line of bu91ness, purchase of some means .
of transport (lorry or tractor; the latter being less expensive, and _
ugeful . in agricultural work 1 the opportunities for trangport work axe
1limited), purchase of a paddy mill and 8o on. For. the small iarmer who
intends. to continue' earning a living predominantly from farming. the
,available investment opportunities are sevely restricted He might
purchnse ‘& pumpset but in many areas with good gravity irr1gation (end
this is where future policy directions lie) there might be little needrmar“
for a pump ( and , in any case, it is a relatively small investment“Jk‘;;;

It might also be easily borrowed/hired when needed). He might purchase
a paddy mill, or a small retail business, but then this is takin him

outaide his ‘main livelihood activity, and there is, in any case , & . *

clear upper limit te ‘the density of paddy mills and retail eteree that

R R SN T S ) S a 'Y
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an area can support. He might become a private source of credit to

those in neod, but the difficulties of obtaining repayment and of
A securing adequate collateral - are iikely to 1limit his lending
activities. The current low number of deposit accounts in rural areas
suggests that he 1s unlikely to be anxious to earn interest iron a
commerciai bank-(though anmore active edvertising policy.on the part

of commercial banks mignt " remedy this). We muet conclude that a tractor;
with a limited range of equipment, is possibly the only large broductiue:f
agset towards which the small farmer might aspire. In addition to its
earning potential in contract work, it confers a certain prestige on
its owner; it strengthens his social position by allowing him to act as
benefactor (expecting perhaps soie form of reciprocation) at funerals,
weddings and the multitude of other occasions when trnnSport however
redimentary, is required by the broader community, it removes for him the -
dncertainity and anxiety of having to rely on timely arrival of other
contractors to do his field work. Perhaps, above all, it permits him
greater flexibility in almost everything he does; it is both 8 productive
asset and within the norms of his social environs, 8 relatively conspicuous

item of consumption.

If we add to this argument the fact that a tractor is a "lunpy" investment,
more than one of which the farmer or businessman is unlikely to require,
and that official credit schemes(e g TIMP, cf. Appendix III) are conven-
tionally geared only towards tractor purchase, to the exclusion of animnl
power, we are presented with a situation at the individual iarmer level
uhich differs little from that suggested for the national level: the range
of costly consumption and investment opportunitiea is severely limited,
thus there 1is no urgency to generate rapid aurplus through intensive use
of 2 productive asset _the Sri Lankan rupee, to all intents and purposes
at the small farmer level, is at present freely convertible into foreign
exchange for tractor purchage; the tractor is a prestige symbol for its -
owner, prestige attained by its gleaming paintwork, not by being seen to
have done a hard day's mud-spattered ploughing; there is a high penalty
attached to breekdowns in the form of delnys in obtaining spare parts

and in suh—standard repair facilities. All of these factors combine to
reduce the urgency to recoup capital investnents."To some degree alsoc

they are likely to reduce the use-levels of tractors, perhaps reducing
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particularly their availability for agricultural work, with its heavier .

‘wear and tear.

The volume and timing of tractor and animal work in alternat1ve use»_
| opportunities‘ (specially, agricultural and non-agricultural uses) is a‘
further area 1n which 1t is possible to identify potential differences
betweenﬁwhat .market forces dictate and what would provxde maximum net

social beneiit.

It a high proportion of owners prefer to use their power for non~farm
purposes _even at peak agricultural seasons, and if farmers are aware of
the potentia; negative effects on yields of the late or low quality of
land preparation caused by these. market shortages, they might be expected
to bid up, the price of ploughing services to a Ievel which would attract
adequate power time from transport into agriculture to meet the peak
demand . thus equilibrating 1n the alternat1ve uses the private and soc1a1
ratios otlvelnes of the maxginal prodnet/marginal cost of power.

S

Bowever, itzie aiso clear that even if the predictidns‘of .economic'theory.
;qgricultural Operations which affect the natlonal economy and yet do not
‘enter the market for farm power. In the context of the farming systems we
are studying, one of the moat important of these is the higher uge of
stored water which results from any staggering 1n land preparation
Parmers convantionally rely on a continuous flow of stored water to
generete favourable conditions for mnudland tillage,_the effects of rainfall
being largely 1rrelevant or even negative if they 1ead to flood damage.
Under present arrangements for the control of water the period of water
issue at the end of the season is almoqt 1nvariably extended to accommodate
those who plough and sow late a wastage which could be avoided with a
.Eigher degree of synchronisation at land preparatlon Since water is not
charged on a, pro rate hasis, it _seems unlikely that farmers w111 perceive_
water conaumption as an additional cost, but it is a significant factor

in national cost-benefit calculations in most circumstances it would be
possible in principle to mnke use of even a few days' water saving by

expanding the area of irrigated cultivation,,increasing the annual cropping
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intenszity or by intensifying the cropping mix.

In practice, given the current tardiness and laxity in scheme-level
decision-taking on water use(cf. 3.4 below) it seems unlikely that
anything more than a fraction of this additional use-potential of
water can be captured. Nonetheless, the principle is an important one:
high use of tractors in off-farm work at peak agricultural periods may
involve costs to the national economy which are not reflected in

market prices.

Ve cuhnit below a hypothetical hire charge/use-level trade-off that might _
face thc private powér owner and affect his hire custoqus,(Append;x.VIII).
For the remainder of this section we discuss the possibility that, contrary
to our general assertions above, certain power-owners are highly hoiivated
to use their power intenmsively and to recoup invested capital as quicklyc
as possible, but that the use-levels they achieve are held down by a
nunber of constraints.

The particular group of power owners who might be motivated to achieve high _
usoe-levels are those who have purchased thezr power om medium-term credit.

At pregent such facilities are limited to 2 w.t nnd 4 w.t purchase. One such
credit scheme, at the TIMP;requires potential owners to raise 25% of the
tractor. purchase price, and the balance, in the form of a 5-year loan, is_'
repayable at Rs.2400 per month. With such heavy repayment obligations

as: thepe,. 1t is reasonable to hypothesise that owners who have purchased
thely tractors on credit are likely to use them more 1ntensive1y than those
who. have not. . With further analysis of the available data it will be _
‘pOSsible to test this hypothesis ‘regorously, and some policy recommendations
coneerning the mode of purchage of farm power may eventually arise. For

the. present. it is possible to discuss in general terms the constraints
that a power .owner might face if he does wish to use his power intensively.
These include, broadly, technical and orgaﬂisationgl aspects. On the

technical side, all of the following have been observed to some degtec;‘:”;

- non-availability of fuel i S TS L
- non-availability of spares and repair facilities D gt
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- low efficiancy of implements resulting from both
design inadequacies “apd poor condition (esp. in the
‘tine-tillers) '

.- gmall individual size of liyadde requiring a high

proportion of turning time.

Iittle discussion is reqﬁired on most of thesgvpoints. The liyadde-size
issue ga an important one, éince the prime function of liyaddes is to
petﬁitg'impounding of water and even flooding of the land. Their size is
thug determined principally by topography. Whilst soﬁe experiments . are in
uﬁand with Iong, narrow liyaddes along the contour, which would permit easier
use of tractors ( Davids in Mahaweli "H" - pers. comm.) there remains a

- basic incompatibility of scale between, especially, tha 4 w.t.and the size
of overall farm as allotted under recent and current Sri Lankan settlement
policy’and'the_s;ze of fields within farms, particularly where the
topography 1is hilly.’ This incompatibility forms the core of our discussions
ot.orgggisggigggl issues below. L rEe

The sfriking, but frequently overlooked, incompatibilitwaetween the
technical capacity of particularly the 4 w.t.and the average size of paddy
holdﬁng.(z;s acfes in current settlement plans) makes it necessary:for

the tractor owner seeking hire-work to arrange two o¥ tliree sequential
contraéts per day. Inthe study locations there appears. to be no clear
‘pattern of individual power owners hiring to a number of farmers with
contiguous l.amies.;~ This. implies they must incur a ‘substantial loss of

time in.érrangihg contracts, . and in travelling between ' farms. Exper- .
‘iments are under way at the TIMP (Russell, pers. comm.): ‘to.attempt tp
assess the time savipg attributable to more systematic:omganisation of hire
contracts. Whilst such work may help to quantify thebtime-losses incurred,
41t seems unlikely that policy makers can do anything ‘to, achieve more
systematic ordering of hire-work in such an essentially -free market within
the present context of simultaneous timing of cultivation. Preliminary
suggéstioﬁs in favour of organised staggering: (Farrington & Abeysekera,.. ..
1979: section 3.4 below) might, however," by-focussing owners' ~attention.

on the urgency of arranging hire~work,have the added benefit of facili-

tating presarranged hire contracts in both first and subsequent areas to ;
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receive water.

Our discussion in this section, in an application of economic investment

theory, attempts to account for part of the observed low use-rates

of farm power in terms of lack of investument opportunitiee‘at both -

~ national and privaté levels available to compete for the funds tied up
in power, particularly in tractors. There seems to be no discrepancy
between what use-levels are -currently peréeived as necessary at national
and private levels. Even if it were possible to raise policy makers'
expectations of power use~1ntensities to levels more compatible with
the internmational opportunity cost of capital , there is no guarantee
that such expectations . would or could be incorporated into the’ private
of potential investment capltal et.individual level. Credit purchase
schemes might offer scope for higher use-intensities, but this remains
to be tested against the data. A priori many constraints militating
against such higber use-intensity can be perceived.

. 1
3.4 Releyant issues in the control and use of water

- | 'The concerns of the study with water use and management may be summarised
under three nmain headings:

1. . The study of the technical, social and economic interactions
between fa;m power use and water use. ' T

2. The search for more efficient and equitable combinations
of farm power and water use. o “

3. The development of a range of likely medium—term:SCénétioé°'
of power #iid water use for major irrigation schemes, '
projections for both elements,'seﬁerately‘and in combination,
involving consideration of the trade-off between techn1ca1 or

econonmic efficiency and administrative/technical feaS1bility.

Infozmation relating apecifically to water management has been collected

in the three following ways during the Maha season.

Y : 1. The sociology questionnaire administered to all sample farmers

lThia .section is attributahle to M.P.Moore, IDS, Sussex University,
Cdnsultant to the study team in Water Management. :
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and owners towards the end of the season includes a three page section
designed to elicit 'information about cultivators' water problems,
their attitudes to water manégement and the way in which water is used
‘by farmers, thcir preferences for water management systems, and the
means they use to obtain addificnal water. Although the answers give
. rise to the problems of 1nterptetation necessarily connected with
subjective and open—ended quéstiona, the exercise proved valuable, and
‘a useful neans ot alerting tho field 1nvestigators to the questions with
which the study is concerned. Fteld 1nvestigators have been able to
~supp1y much useful supplenentary information. The data given in the
qnestionnaire have not yet beeft tabulated '

2. Investigators have filled in a weekly scheduie for each farmer which
indicates whether or not water was ‘available in his or her field channel.
Because relatively abundant irrigation water has been provided on all
schemes this Maba season few problems of water gcarcity have bBeen
encountered. '

- 8. Thnltater management consultant spent ‘ geveral days in each of the

three study achemes in February - April 1980, pursuing the questions

: raised in the water. management schedule and investigaxing the way

in which water 18 managed at the leyel of the scheme a8 a whole
Combined with information obtained from reports and interyiews with
officials and technical experts in Sri Lanka and the UK., this 1nformation
ig heing used to develop gcenarios about likely possible changes in

water management in the pedium term.

Thede écenarios are all premised on the obgeryvation that water flows

in 1rrigation gchemes haye a high degree of automaticity, are tightly

constrainad by physical and institutional factors, and are in fact
amenable to ouly 1imited outside control or reform. Our eyidence for

thia lies in the decisions which are made about water managempent.

- The wanagement decisions which are made each.seaaon_gall into very -
geparate catasories, and are mainly made by different people in very
different contexts. Thc f#irat set are the decisions of the seasonal ,

Water Meeting about the extent and location of land to be cultivated
| 9%
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in the coming season, cropping patterns, timing, and the system of
rotations, if any, to be pursued. In fact,these decisions are mainly
determined by physical factoré, above all the level of water inm the
LS tank and the timing of the harvest of the previous seasons' crop. When:
water supplies are expected to be adeqqaté the long'sfanding preference
for paddy asserts 1itself and the possibilities of alternative cropping
patterns are largély ignored. The incentive . to experiment with ‘more
water-gparing crops exists only where water'is scarce. Physical
factors mainly deternine cropping patterns, varieties, season duration

and timing, and the rotations to be pursued, if any.

If less than the total area is to be cropped, then the layout of the
channel system mainly determines which areas are to be supplied with water
and which not. These are areas of land which can be supplied with the
lowest conveyance losses and the minimum likelihood of illegal ‘appropriation
.of water by cultivators whose lands are not scheduled to receive water
In effect water must be provided at tracts ngdr the top of the total

] gysten and'/.or the top-ends of tracts. Decis#ons are further -constrained

by the need to obtain the support of the farmers present;

The second set of decisions are about the day-to-day implementation of the
Water delivery schedule decided upon at the Water Meeting. On occasion

a8 major cﬁange 1n circumstances may lead the Irrigation Engineer ‘to

amend the decisions - to change the rotation, delay the opening of the
duice in the event of heavy rain, or extend the period of water release.
In addition dozens of decisions are taken daily about the detailed imple-
meqtation of the schedule: whether to close éhis gate in the mporning or
evening; whether to bother to repair that leaking gate or.break.in

the .canal bund: whether to try to stop this farmer from pupping or
siphoning water from the channel; whether to extend or increase the

issue of water to this field channel because the taill end farmers complain
" that water has ﬁ;t reached then yef. The gcope for choice- in making
_these routine decisions is however seyerely constraiﬁéd'hy a very deeply-

rooted and unyielding comhination of physical and social variables. It is

* in fact the attempt to mitigate the worst consequences of this combi-.

nation which constitutes the object of.most of the routine decisions

about water. The following.are the main elements entering into this .
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combination:

The economic and political circumstances gurrounding the design

and construction of Sri Lankas' irrigation schemes, Fundamental
has been the ideblogical and eoldtical aim of re-populating the
lands of the Sinhalese kings and relieving land hungefgfn'densely—
populated areas. It has been necessary to be seen to settle as

pany people as possible given available funds, .where ‘'settle’

_Ameans providing housing and social and economic_ infrastructure as

well as land Irrigation systems -had to be constructed as
cheaply as possible per unit of land'commanded®, while at the

same time appearing to provide fully for the needs of each settler.

. in terms of irrigation 1ay-out this meant. a comprehensive

channel system intended to supply each farm individually from’ field

_channels, while at the same time saving money by economising ‘on
: channel density per unit of land commonded. -This result was

. systems with very long D~channels and field channels, and no*-

(because costly) system of re-use of drainage water.

. The historieel traditions of the Irrigatien‘Department. From,the
.beginning this has been staffed at the professional level entirely

by civil engineers (not agricultural eng:neers) and concerned

almost entirely with investigatiun, design and construction, i.e.

civil engineering aspects of irrigation. Irrigation ‘engineers -

did not become more deeply involved in water distribution than
decisions about opening and closing main ‘sluices from the tanks-
The delivery of water to farms and involvement in the related:
human relationships - individual prohlems, disputes, prosecution
of irrigation offenders etc., - ‘was the province of a range of

other ‘government agencies and officers. " Thus the considerations

ﬁinvolved in actually managing irrigatlon systems did not Ampinge
ﬁ”deeply on 1rrigation design. It was. only in the 1950s and 1960s,
_when the Irrigation Departmant began to get more deeply involved .

in . cperations, that it became tully aware of the problems created

by 1ts own designe, and attempted to introduce’ new ones:'’ The.

~ new standard design 1ncorporates gmaller areas’commanded by indivi-

dual field channels ("turnout areas"), averngxng around 40 acres

‘.‘!.f: 13,
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and served by standard 1 cuse¢ field channels.

3. " - The absence of ‘a densenand‘disciplined'netﬂork_Df field
\ etaft able to enforce regulations and deny water.to farmens
who are able to obtain more than their designed quots. .- ;-
'This)COmﬁinatiou of physical and institutional fdcpors combine with
others to cause the 'top-ender.- tail-ender® problem. It is extremely -
_ditticnlt to make water reach the teil-ends of.; distributary and field
ehannels. ' Thé" deeign layout, 1nvolving long channels makes this extrer-
\ditficult fbr ‘211 the way along the(channel tarmers .are able to take

channels, siphoning and pumping lnadequete_water reachee the tail-ends.
The: ohetacles are physical although man—maee. They could;h ‘principle

jbe 6§0rcone, ﬁut only with a dense and disciplined aqminisﬁrative
apparetue able to intervene and ‘direct water down at the field chasnel
level and prevent the practices hy which farmers near the channels ohtaln
more water than 1ntended by designers. At present the 'top—ender ~ tail-
ender*' problem cannot be.teckled in this way. Part of the-reason is the
lack of incentive provided by thep§e¢t .that the more rich and powerful, :.
including tractor owners, tend to be top-enders. It 1s not clear how

far richer and more powerful people are able to obtain prime top-end plots
in the process of initial settlement. However, the greater productivity
of top-end plots soon makes their owners more wealthy than tail-enders,
especially when, as at Padaviya and Kaudulla, the later-settled tail-
enders received smaller allotments than top-anders.

The systems do not serve tail-end farmers in the way intended. Many '
"simply do not receive water . through the field channel, but depend on the : .
'naa 'tnterruption of drainage water, either from the drains -‘themselves
from other farmers' fields. It is very difficult to get water to 'tail-
enders', for the appropriation of water is determined mainly by the

- . location of fields vis a vis the source of water. The pattern of intra-
farmer water distribution is to a large extent .fixed, and beyond
Qaeagerial control. 1t includes informal arrangements among farmers to.

‘pasg water to one another by inter-field flows.
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It i1s the tightness of these physica1/1nstitutiona1 eonstraints which

explains why experiments to date with elected farmef'fepresentatives S

have had little success. Elected farmers have no authority, legal -
or actual, to deprive top-enders of water and enauré that it is sent

to tail-ends. ' Tail-end farmers éan make . their own . arrangements to get
water from other farmers by field-to?field flow if sucﬁ a thing is
technigany possible at-all. More importantly, it is not at the field
channel level ‘that»thefpfoblem liea. Water is appropriated by farmeréLi
near the main channél  and the top:of D-channels. Tail-end field channelﬁl
simply get 1hadequate water, so the attempt to share that.:out more: ...
equally is misconceived. The need is for more water from the upper reaches
of the system. Farmer representatives at the fie1§ channel level may be
able to énsure better maintenance of channels, and thiis will be useful.
There is however little reason to expect that the 'Vel Vidanes' now being
elected or the local irrigation associations (Jala Sampéth Pﬁlaka Sabhawa)
proposed under. the qfaft new Irrigation Ordinance will have a major impact

én the water management problem.

Qur questionnaires showed that farmers almoat universaly go to see hn
official of the Irrigation Department/RVDB -i£. they have a water problem
and have aome reasonable expectation that sométhing can be done about it.
In many cases they do not bother because they kﬁow that there will be no
result, ' There have however emerged interesting differences between..
the study schemes in ‘the level at which farmers. contact officials. ‘Iﬁ
the Kaudulls scheme the key persons are the three Work Supervisors, all
'ot them experienced men long acquainted with the scheme. They appear
to exercise a fairly high degree of contiol over their subordinate
maintenance ‘1abéurers, who actually open and close the gates to chhannels
and field channels. ' At the same time , Work Supervisors know a great
1dgal more about tuaschemexthan the Technical Assistants and Engineers above
them, for these superior’ officers are transferred regularly and do not
stay long enough to become:familiar with the local scene. .They. are

~ happy to leave a8 mény water management decisions as possible in the
hands of works supervisors. In Padaviya,'by contiaét, control of water
on a day’ to day basis {8 leas concentrated in the hands of Works Supervi—
sors. Both the maintenance labourers below them and the Technical
Agsistants above them appear to play a.ggeatér role. There appear to

be a number of reasons for this, including: the general laxness of
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~control and supervision found in a11 governmnt departments there due

to the 'punishment’ nature of posts there, the- existence of a rotational
schedule in a11 paddy seasons, and the fact that some Technical Aesis-

tants have been in post there for a long time.

it whs found that relationships between irrigation ofiicers -and farmers
seemed to vary considerably, with a marked contract between farmere

at the ‘top-ends and tail-ends of the channel The former, generally
receiving more water and thue having fewer problems, appeared more .
11kely to express general satisfaction with the present water manage—

ment systen.

Tail—endere were quite naturally more iikely to?express dissatisfaction,
and this often took the form of criticism directed at officials. While
much of this criticism is no doubt justified allegationl that officers
were engaged in the corrupt distribution of water are probaly unjustified..
S8uch allegations come almost entirely from tail-enders. They are
rejected mainly because of inherent implau51bility. It is very difficult
to eupply water to individual farmers, since in most cages one must
provide water to a whole field channel. It is. unlikely that an individual
would pay to benefit all his neighbours, and there was no sign of ‘
collective bribery. Further investigatione and the tabulatinn of resp—

onses. to questionnaires will no ‘doubt throw more light on the relation~

-shipe between farmers and officials, but the interim conclusion is

that officials are not to any important extent under the influence of
bhribes, wealthy men or tractor owners in distributing water among
channela. The wealthier people, including tractor owners and resident

officials, tend to have a better supply of water but mainly by

. virtue of cultivating land at top ends of systems and / or beipg able

to afford pumps to obtain water directly from channels.

Chengee in the way in which.water is distributed can only come slowly,

hecause they must contend with strongly rooted interactione between

)

physical and . inetitutionel factors.’ Twoiproposals for desirable
and ralatively easily-achievable change have however been identified

i

both of them having impiications for more efficient farm power uge:
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The deliberate and planned steggering of sensons between

the two nnin canals of each scheme. Were one part of the

‘schene iesued with water two or three weeks before the other,
then tractors and buffaloes could be shifted from one side’

to another their period of use extended, and capital costs
recouped over a shorter period. .Very low overall rates of
power use have emerged from the data collected so far. (See
above) The principle of planned staggering of seasons could

be extended to cover diatributory channels feeding oft the same _”;:

. main channeli. This would however require substantiel improvenents(A

in infrastructure and changes in management practices(see below)
Staggering between main channels requires only a small change
in practices, since controlzyould. be exercised at the headworks

aluice,

The improvement of the mechanism . for planning water issues at tbe
tank level. The present eystem of seasonal Water Meetings held '

'_juat before the season commences: is inadequate for three main

reasons. The first is that it invests most initiative and

..authority in senior ofticinla, especially the Government Agent

and the Irrigation Engineer, who are transferred so regularly that
they have little knowledge of individual schemes’ reservoir ot
past experience to draw on. This reservoir ot experience exists
among more junior officials and farmers.d The second is that inadequate
time ia given to plan the future season and ohtain the necessary
geed, credit, etc. The support services for paddy are generally
ell-estahliehed, and so it ig not seriously affected by such
delaya, ‘but for - other crops which are potentially attractive
particularly in times of Bcarce Yala water supply, the lack of
forward planning togetﬁer uith poor existing 1nput supply and
msrketing services, mnilitates heayily againat thelr 4cu1tivation.

.§ome of thege cropas, especially chillies, perhaps the most profitable,

are long duration crops. Advance warning is required o! a decision
to isaune water adequate pnly for non-paddy crops. in Yala._ Nurseries
qust be prepared, seeds procured by the agricultural official or "
private traders, and credit must be obtained for the relatively iip

higher per acre cultivation cogta. The third problem with the



present arrangement is that there is only omne meeting, and
., v there is no acceptable way of getting agreement among -
| farmers for modifying decisions in the light of changed
circumstances, especially. water availability different than
expected. Irrigatidn'Engineers'do often amend the decisions
on their own initiative, but this creates regentment among

farmers who have already voted to accept a different decision.

Precisely how the present system should be amended will

be the subject of further investigations, focussing especially
on the experience of elected Tank Committees of the five
schemes falling under the Tank Irrigation Modernisation

Project.

Apart from the analysis of the gquestionnaire data already collected,

‘the main ongoing/ﬁlanned work in the field of water use comprises:

.1. The study of Tank Committees (Append1x 11X, Annexe).

- 2. The appointment of a Water Management Investigator for the
Kaudulla scheme for the 198b Yala season in order to coilect
more detailed and comprehensi\ie data on the factors affecting
water distribution. o ,

3. A survey of sample farmers -in order to discover the relative
. importance :of channels and fiel@-to-tield flow in the'supply
of water, especially to tail-enders. '
“4. The development of a range of scenarios reflecting likely
and possible future changes imn water management on large

scale schemes.
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SCCIOLOGICAL INVESTIGATIONS

The Soclological Investigations seek to complement the main economic
study in dits data and methodology and to provide a kind of interpretat-
ive K background for the largely quantitative data collected in the

main -study.

The team involved in the éociblcgical 1n§e9tigationsrconsists of six
investigators, two at each study location, andvtw0 resgggqﬁzgfficers,

‘one responsible for work relating to Padaviya and Kaudu%}é,and the other
responsible for Uda Walawe. The investigators feside qgglgggtions-

while the reésearch officers make periodic visits. : The,:;nvéétigators are
aii graduates in the Arts stream but not necessarily acquaihted with
gocial/anthropological methods and conceﬁts. However} they were suffici-
ently - informed about thd ‘nature.and objectives of the study and its )
&athodolagy through long and repeated discuas1ons before going- to the
£ie 1d as well during field work.

The field work may ‘be divided into three distinct phaseq
1y collection of general background data and establishing rapport
.. 2) the questiomnaire survey; and

3) probing into specific igsuves.

During the firet phase, lasting fof #bout two months, the major concern
yag to get to know and he known to thp people in the study locations.

At tempta were made at this stage to collect information on general
aoci&l and economic ccnditionw, historical background of the places

etc., and to identify iImportant groups and individuals. Records

were kept of the discussions and bbseryvations of the investigators in
"f£ield logs". iThe vf£ield log" ié a diary of éll significant discpssions,
‘obseryations and activities of the investigator in the field. In the
writing of e field log, a uniform format was adopted by all investi-
gators to facilitate cataloguing and indexing for more effective use

in subsequent analysis,

The questionnaire survey was designed to provide quantifiable data
relﬁting to socidlogica1, economic and water management issues. It
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contained closed and opeheehded questions on“e Qioe range of tooics,

as detailed above (pp. 32-33).

The third phase, currently underway, is judged the most important stage

of the inveatigations. This phase coincides more or less w1th the full

'length of the 1980 Yala season in all three locations Armed with

sufficient background information on peopie, places and general conditions
relating to farm power and water use current work will focus on the
gty o

collection of specific and detailed data.

Although the tabulation of data in the sociological questionnaire 15 still
underway, tho field observations and the information gathered from inrormal

diacuesions with many farmers, farm power owners and ‘various public

officers in the field by the gocialogy investigators and the researchers

themselves reveal some interesting sociological issues relating to power
ownership, the choice and the use of power types, management of farm power,
credit, consumption patterns and the network of social relationships of
farmers and farm power owners. These are discussed in a preliminary

fashion below
FARM Pozln-:{i OUNERSHIP

Our preliminary observations show that ‘tractor ownership is concentreted
1n the hands of a few affluent farmers, businessmen and those who ‘have
access to sources of income other than from farming. ‘Among the allottees,
those who were in a posit1on to 1nvest in tractors were the ones who
managzed to cultivate more paddy ecreage than their normal allotment. The
pattern shows that the top-end farmerslnd more opportunities to invest
in tractors. At Padaviya the farmers who were able to obtain bank loans
to purchase tractors under the Tank Irrigation Modernization project, o
ware the ones who could rarse sufficient funds to make the down payment .
This came to a substantial amount ( in excess of Rs. 10, 000) when they
purchased four-wheel tractors Thus our preliminary ohgervations show
that moat of the tractor owners in all the study locations were those
who had a surplus of 1ncome accumulated through business, contract work,
working as COeoperative managers or were affluent farmers who were
in a positinn to cultivate leased or rented land. Furthermore, it
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appears tggt those who had large herds of huffaloes were also able to

sekl ﬁart of their stock to invest in tractors.

The buftalo~owne£sh1p pa?tern shows that both at Padaviya md Uda Walawe
large herds w@?é concéntrated ifi & few ﬁands while at Kaudulla, where
farmers commotily keep a pair oratwo,feééipg them from the homestead
..allotment, ownérship was widésﬁrégd. The practice seéms to be something .
that these farmers brought with then. from theif places df Qrig1n. Most. .,
of these farmers are from Kandy, Kegalle and - Kurunegala. Districts where
thies practice is widespread. The 1imited availability of grazzng 1and
is contioi to all three locatidns put, at Kaudulla, it bad become a more
.serious -probiem.which would have prevented the growth of large 1ndiv1du-.—_,
ally-owned herds as in the other two locations. BotH 4t Uda Walawe and
Padaviya, herds iof buffaloes are taken to distant placés fdr grazing after

~

the cultivation season.

The..general picturé' shows that there is 2 gap-economic and soctal- '
hetween .farm power owners and farmers who do not own any type of farm
powver. This gap is all the wider when non-owners of power are compared
with tractor owners, especially with owners of.four—wheelltractors. The
tractor owners are in a more powerful position than the non-power
owners, both economically and socially. The latter frequently have to
depend on the farm power owners not only for their power requ;pements
but also for other  facilities such asg credit. Although they differ
-congiderably in power position, sophistication and degree of solidarity,
the farm power ownereg and farmers' without power resources are interdep-
"endént‘specifically through the power hire market and more generally as

members of a single local agrarian system.

LAND TENURE AND FARM POWER OWNERSHIP

Ereliminary.observations show that there is a close relationship betwgég
farm power ownership and land use or ownership. Although land laws
governing the colonization schemes prevent sale, lease or mortgage of
land allotted to colonists, these practices are..widespread in all study

locations. . Most of the sample farm power owners have been able to
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invééﬁ inJ;ﬁditionhi: paddy land, and have the necessary farm power. to:
cultivate large extents of such land. Informal discussions with colonists
~show that some farm power owners cultivate large additional acreages

of land mnted out or leased out from other colonists. Furthérmore; ‘when
(paddy land is reallocated under bethma arrangements during Yala when
there 1is not sufficient water ‘in the tank to cultivate the:entire command
_area, farmefs who are allotted fields far away from their homes prefer
to rent' them out. The power owners take this opportunity to rent in ‘
guch 1and from different farmers. A particular advantage is placed in
the héhds of power owners when decisions on the details of bethma
cultivati&n are delayed, as at Kaudulla in Yala 1980. In these circum-
" gtances those at the top end who own or have easy access to power often ‘
plough their entire holding before it can be subdivided,and those desig-
nafed eventually to share, rather than pay for a ploughing in which they
have not participated, are tempted to relinquish their portion of the
land against a share of the crop or cash rental, and to earn a living

by casual labour. In these circumstances thé bethma system instead of
promoting equity, as it is widely held, achieves precisely the opposite

to what is intéhded.

Furthermore, even during the Maha season when all the land in the schenme
is cultivatea, those farmers who are unable to meet current cultivation
expenses or who~were unable to repay previous loans frequently rent
out and to- those whe supply them with credit facilities. Here again,
affluent fermers, businessmen and some public servants make use of

the qpportunity to lease land from credlt—short farmers. According to

- farmers, those who own farm power are in 8 bépter position to éultivate
additiohal laﬁd 1 At the same time farm power owners contract with the,
cash~ghort farmers to plough their paddy fields in return for a share
of the crop. ~Our interviews suggest that power 0wners get mitich more

profit in sueh & situation than when they perform custom services for

cash.

Our informal discussions in the field suggest that ordinary tarmers
are gradually loaing operational control of their paddy fields and that
powar owners are increasing theirs. These two phenomena may be related

components'df a‘single process. Data currently being processed may
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add quantitative substance to.these preliminary observations. They

may also permit closer examination of any causal linkages.

FARM POWER USE PATTERN

Although informal discussions at .the study locations suggests that
the bulk of land preparation is done by tractor, the opinion common
smong farmers is that draught animals give 2 higher‘quallty of

land preparation. Farmers . say that the levelling- éi a Liyadde,
which is essential for better irrigation, is easy_and less labour
‘demanding when buffaloes are used. Although ploughing- 'itself takes
less time with tractors, it appears that when there is a heavy deuand
for tractors farmers have to wait a ong time to hire one. Often o
they have to pay hire charges in advance but leave the work schedule
" of the tractor to the convenlence of its owner. When the majorlty

of farm power owners are involved in the preparation of their own L”A
‘land, non-owners are unable to obtain custom services at the exact "

- time when they are needed. Thus although farmers reported that most
of them use traetors for timely preparation of land in order to be
within the planting time schedule, it would be interestlng to calculate
‘the waiting time for the arrival of tractors and compare 1t with

the time which owners of draught animals take to prepare their fields
starting immediately after the water issue. The 1ncrease in tractor
hire charges, the long waiting time for tractors, and the poor quality
of land preparation, would.all at first sight appear compel;ing
grounds for farmers to turn to animal traction if it were easily
available. Whether such a reversion to animal power might in fact be

forthcoming 1is an issue of central importance to policy and will be

investigated in a subsequent phase ot this study.

Although our respondents vreported an increase in hire charges for
buffaloes in line with increased charges for tractors, ( cf. also.
Farrington & Abeysekera 1979), there are differences in the arrangements
for payment. Normally tractor owners expect farmers to settle their
tractor charges:in ~.advance or immediately after the custom service is
performed. However, farmers who hire buffaloes reported that customers

could come to an.agreement with the owners to settle their payments
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after the harvest According to farmers, this latter is convenient for

them expecially vhen they are unable to raise the necnssary agricultural
credit. Furthermore,_some reported that buffalo owners somo%imes write
off their charges when there is 8 crop failure, However wheh‘eather
tractor or buffalo owners enter into a contract with farmers to plough
the land on & crop-share basis, the value of payments 13 h1gher than

when cash i1s paid at the time of the custom service.

Among the reasons given by farmers for the use of tractors for land
preparation, the most common one i3 their need to ilnish the job within
the time schedule. Fron our preliminary observation ‘1t appears that
the arguments such as that tractor use would lighten the physical
burden of farm work inerease farmers' lelsure time, reléabe ° Yabour
for alternative ‘employment,attract educated youth fe% Farm work, do

_ mot seem to be strong in the study locations: ““Whéther the apparent
inzignificance of ‘these reasons, partlcularly the firat two, can bhe.
~aocepted at face value remains an opeh questlon, It is conceivable,

for 1nstance; that with the advent oi tractors, farmers attitudes

towards work and leisure have shlfted gradually over time, and that
at least some farmers now regard the effort necessary to complete a full
cultivation with animals as unacceptable This possibility clearly

merits' further conﬂideration

MANAGEMENT OF POWER UNITS

The proper management of tfactors depends<nxthe availability of spa”e

parts, fuel and service facilities. The gociology questionnaire is deeigned
to elicit quantitative information on the adequacy of existlng services,

FORN) B

and thig is currently being analysed ____

The management and maintenance of draught an*mals even when they are not
in use 18 & eomplex exercise. Looking after the animals throughout the
Vyear 1nvolvee a@ditional labour, According to farmers;zgmazing has becone
a serioua problem fn: all locations. The lands reserved for grazing in the
original settlementnplan have been encroached for cultivaflon Dﬁring"
Maha season when thbre”de sufficient water, even road reservations are '

used tor cultivation The 1lack of grazing facilitleq in these schemes has

- hecome & severe constraint in the development ot 11vestock herds.
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Many farmers reported that they do not want to keep buffaloes in view;
of the problem of grazing facilities. Buffalo owners have to engaée
persons to look after the animalg througout the year. Some owners:
hire people who take the animals to far away places tor grazing.
Buffalo theft has become a serious prohlem in thensfudy afeaqband it
discourages farmers from raising livesfock; OnAfﬁé other‘haﬁﬁ, the
.tending of livestock may provide employment dppdrfunitieé ifi the off-

season for labour which would cherwise’be unémpioyed.

Another aspect of livestock development is theé possibiiity of cémhiping
milk production with the production of animals for dradgﬁt power. Both

at Padaviya and Kaudulla buffalo owners do not produce any milk or

curd ‘for sale . Even at Udawalawe, where thére are some bu;talo owners

who ‘produce milk and curd for market, it is not a practice which is wides-
pread. "Buffalo owners who are interested in. producing milk -and curd
felt' -that they would be unable to sell it.

One of the current objectives of the study will be to examine the
constraints to production and sale of animal byproducts and to assess

‘their “impact on the economics of animal husbandry.

The involvement of farmers in conflicts with fellow settlers as a result
-of crop damage by buffaloes is common in all the locations. With limited
grazing facilities and when most of the land in the scheme is under crops,
it has become an extremely difficult task to look after the animals
without trespassing into another's allotment, with inevitable damage
to erops. - ' o g : g

According to many farmers and buffalo-owners this is one of the serious
constraints to the development of livestock in the settlement schemes.

- The arrangements made ‘for settlement of such conflicts are also not very
satisfactory in most“caSes, and therefore, there are occasions when both
parties, the owners-6f buffaloes and the farmers whose crops were damaged,
face problems in resolving such conflicts. This is another ihteresting
issue which would need furthér investigation. Initial impressions suggest
that the tethering and stallfeeding methed practised ai Kaudulla hasl
""led to fewer incidents of this type than occur under the conventional

Dry Zone herding methods practised elsewhere,
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' CREDIT FACILITIES ..

Credit is one of the issuas¢which¢need-probing into in the present'study,
L : because it is partly related to farm power. needs of farmers and the owner-
ghip of farm power. Those farmers who. need-short-term and long-term -
eredit for both production -and -consumption purposesw.have-to.depend
mostly on non~institutional credit. .The majority of farmers.disclosed. -
that they are unable to get agricultural loans from banks because of
various disqualifications. Even those few farmers who get such loans
have to turn té other sources for credit for consumption. When taken

from private sources, the interest rates are very high,_anduoftenfiarmers
hava toﬁgivg security for such loans;' The most common practice is to’
make use of thelr paddy allotment for this purpose. Here again farm power
owners and;dther~ wealthy farmers or businessmen make use of this

opportunity to lease or rent. in. land by extending credit to needy farmers.

Another interesting related feature that is quite conspicious at the study
LI locatdons is the pattern of spending of these gettlers. .during and after
harvest time. Tﬁere does not.-seem to be a rational plan of expenditure
and spending is lavish during the harvesting season. .The consumption patterﬁ
. ahows ‘that:there is -a.rise in such expenditure immediately after the
harvest, followed by a fall during. pon~income months. The middlemen advance
money for production, congumption -and for ceremonies and at any unexpected
but urgent need. The loans are oftenm given on mortgage or security of
iend and some farmers find it difficult to gsettle these loans for many
- years. Inforﬁal discussions suggest that more than. a high proportion of
thé gsettlers are caught up in this vicious cirele and' find themselves

unable ‘to-get out of it.

Two tentative solutions to the apparent problem of lack of liquidity -
~end its consequent hazards of chronic indebtedness apd ultimate loss’
of control over productive assets - suggest themselves. The first 1is’
a re-vitalising of formal credit procedures through banks, cooperatives
) and ho on; This would require a debt amnesty and measures to ensure
. poth the timely avsilability of funds and high repayment performancé;‘

Unfortunately, such measures have been attempted previously in sri
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A'-bf'tﬁézﬁecessafy infrastructural services for the subsequent seasons

Lanka but in a piecemeal and 1nconsisfeht fashion and hﬁve not generdted

lasting success. Indeed, inadequate measures to secure repayment and .
repeated graﬁting'of debt amnesties are Iikely to be counterproductive

in their effects on willingness to repay. Whilst seasonal credit may

continue to bevneceséary for &4 considerable period, a second solution

may offer better prospects of success in thé long-term; namely the effort ’
to make farmers more reliant on generation of their own funds for

investment. We have already noted the haphazard and apparently random”

spending pattern of farmers after harvest. We have also noted (3.4

above) the absence of forward planning necessary to arrange input supply
for'Bubsedﬁént seasons' cultivation. A possible measure to a

both of these prublems could be the psychological and practical preparat-

ion of farmers for the subsequent season's cultivation before the

existing crop has been harvested. It is well knéwn that a long spell ~

of comparative inactivity precedes the harvest, and yet farmers are

generally present at the cultivation sites. An attempt to take the

longer view of farming as a continuous activity, not as a series of -

discrete seasonal efforts, might encourage wiser savings ﬁatterns, and 8

reduce the need for seasonal credit and permit adéquate preparation

cultivation. The burdens that might be placed on organigsational aptitudes
j“and institutional facilities by attempts to introduce a longer-term .
?perspectxve of this type, and thelr prospects of success, will be -

analysed in a subsequent report.

In addition to issues we have indicated above, such other, sociological
15sues as the leadership pattern, the community organization, the social
linkage of power owners and farmers, employment patterns, the communicat-
ion facilities will be investigated with the data collected through

‘the'éééiological questionnaire and the unstructured interviews.
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APPENDIA I

- e o e e

1.1 SUMMARY. OF STUDY OBJECTIVES

The consumption of stored water in paddy production in-Sri Lanka is known

to be high; in land preparation alone, where irrigatioﬁ'Water is allowed

to flow freely to asgist in mudland tillage, some 2 or 3 acre-feet are

commonly consumed. With the increas1ng exploitation of water resources
in gravity irrigation schemes in the Dry Zone, ecoanomies in water use
are becoming increasingly urgent. This study intends to investigate
current use-patterns of farm power and of other farm technologies withA
a bearing on water consumption, examining particularly thé inter~facé'
between power and water in land preparation, in the attempt to suggest
new policy directions which are both politically and administratively
feasible and yet offer higher net national returns to power and water
either individually or, more particularly, in combination.

The study was conceived on the preﬁise that it is critically important
to examine the intérface between power and water-use technologies with’
the fundamental objective of exploring current and potential choices

in power use and their implications for water-use. From this can ‘be’
developed advice to policy makerg on fhe appropriate mix of farm powér °
for given sets of circumstances in the Dry Zone, and on policy instruments
and institutional arrangements appropriate to the attainment of fhe"

recommended combinations.

‘A further premise of the study is that objective decisions about

farm power can only be taken on the basis of detalled :analysis at

“farm le§é1 in specific locations. The immediate aims of the study will

therefd?éﬁibe to gather sufficient information on resource allocation

patterns, 1nputwoutput ratios, the prerequisities and implications
of various technologies, and trade-off relatlonships among farm inputs to

allow~systematic' modelling of farming and power use systems. The data

“will be gathered from field surveys of existing practices, by study of

research reporta on practices not currently used, and by field trails
with technology whose potential has not yet been fully explored. Models
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will then be constructed at farm 1ave1 in which the most efficient
technologies for different farming systems can be identified for
various comhinations of farm'réébﬁfce availabilitles, crops and paddy:
.upiand ratios. Similar models at community level will attempt to
investigate power and water management in ths broader context. ‘The
poiential uses of any water saved through alternative 1and preparat~,
ion technologiea _will. receive particular attentiop. Both power demand
and supply factors can be studiéd at this level, the demand being influ-
‘enéett by the various dggregaficﬂh‘Ot 1ndividua1-férm characteristics
.and'requ;rgmgnts, the supply by the nﬁmber and fypeaof_pdwer sources
available, by institutional arrangements for owning or ﬁiring them, by
the nature and efficlency of institutions managing water, and by thé

conflicting demands for power in non-farm uses.

In both sets of models, the impact of different power/water technologiés
on total farm 1ncome; returns. to land, labour and waterl,- and on the
diatfihution of,iﬁcome between powef owners, operators and hirers, and
thair'igpact on the use-levels of mechanical, aniﬁal and human power
will be considered. In addition to analysig at current and pfojected
market prices, shadow pricing exercises wiil be be conducted to
inveatigate, in particular, the national economic desirability of various

power/water-alternatives.

Fleld - level data collection will comprige two sets of surveys:

(gl Farm surveys at 3 1ocatio£s, Padaviysa, Kaudﬁlla and Uda Walawe,

- will gelect farmers at the upper and lower reaches of the irrigation system,
and collect data dﬁ their farming enterprises, both irrigated and.
rainfedy'and the timewise allocation of resources among these. Particular
aitention wiil.beépaid to resource allocation at land preparation,

where the:power/water interface is .strongest, and-to choice of
technology for land preparation, planting.and'threshing,these last tvo
operations -having potential for a higher degree of mechanigation than

18 currently used.  The attempt will be made to build‘up'a picture of

the constraints faced by the farmer, such as capital, power, water and
lsbour availability. The type of sequence of operations in land prepar~

ation and amount and method of payment will be closely recorded.
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(b) Surveys of the owners of power sources (both tractor and animal)

will be conducted to obtain data on the allocation of the power source
among operationa (farm and off—fﬁrm, use by owner or hirer, timewisé
distribution of uses); to_estimate the profitability of operations by
obtaining data on cdsts gnd revenue; to abaeés'the prospects for repay-
ment of loans, and to obtain an impfesaion of the extent to which rqsfrif
ctive practices and collusion influence hire charges. The attempt w}ll._
also. be made to trace back the acéumulatiqn:of wealth by the power sourge
owner, particularly in terms of accdmulation of land uﬂde: his ownership

or control.

1.2 TIME SCHEDULE OF STUDY ACTIVITIES

The project, designated to run from April 1879 to January 1982, was concei-
ved jointly by the AB?I end Reading University in October - December 1978.
Formal approval was grantéd.by ARTI in February 1979, and funds were

mede available from the budget of the Economic and Social Committee on
Research (ESCOR) of ODA in the same month. '

The study proposal envisaged the full time employment of 2 economists
ench of 2% years, and further two each for 2 years, with a sociologist
for 1 year ' and consultancies in farm power and irrigation each for wp

to 6 months. A schematic summary of the project timetable is appeﬂded.

Field data collection was planned for the two consecutive seasons Maha
1879 - 80 and Yala 1880, and preparatory work started in May 1979. Field
woik started as envisaged in August 1979. The study team, hitherto comp-
‘rising J.Farrington and W.A.T.Abeysekera was augmented by the arrival )
of M.J.Ryan from Reading University in September, 1979. W.A.T.Abeysekera
wag replaced by F.A. de S.M. Abeyratne in January 1980; and Mrs.S.Bandara
was nominated to the study team in the same month,.bringing the team to

its full complement.

N
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On the sociology side some initial investigations were made by Dr_.,t'l.fl.
Birisena of Peradeniya University 1n} 83ptenber/0¢to§qr 1979. Hr.ll_.v._
Ishak Lebbe (ARTI) was mominated to replace him in November 1979, e
and b&.ﬁiriseﬁa‘ re-joined the study team as consultant with responsi- .
Bilsty for sociological investigations at Padaviya and Ksudulls in
February 1980. Mr.M.P.Moore (IDS, Sussex University) was recruited
as consultant in ¥Water Management in February, 1880, but a family

" bercavement required his return to UK a week after his arrival. l!o
feturrsq to resume duties in March 1880, o

BT
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APPENDIX 11

- > o -

PRINCIPAL CHARACTERISTICS OF THE STUDY LOCATIONS

UDA WALAWE

. U s e S s e o . °

Work on the development of the Right Bank (RB) of the Walawe Development
Scheme was started in 1963.

The dam and electricity power plt;.nts were completed in the latter part of
1967, by which time some £ 30 m. at current prices had already been
" invested. The earthen  dam impounds water from the Walawe Ganga and its
tributeries, which drain the central highlands to the South, having a
catchnent area of some 454 sq. miles.
In 1869, the Ceylon Government requested financial- aaéisfance from the Asian
. Development Bank in development of the B.B.'irrigatioh infrustructure.

A comprehensive plan was drawn up, envisaging-disbursement of some £26.5 m.,
| with aiforeign exchange components of $§ 9 m., to be provided @ grants
and'loans.by the ADB.

The defelopmant plan, scheduled for implementation over 3} years, sought

to bring into full produétive use a total of 33,000 acres of land, of which
25,000 were then pnirrigated, and 8,000 were being operated below potential.

‘ Some 6,500 families would be settled, or be offered improved living conditions.

The plan envisaged the provision of comprehensive credit schemes, and

adequate supply of farm 1nputs and of marketing and storage facilities. Some
500 two-wheel tractors would be supplied by the River Valleys Development
Board (RVDB) to re-sell to farmers, or to provide as a hire service.;
.Additionally, two model rice mills would be,established by RVDB. An agriculture
'gesearch.and éxtension centre wgs to be const:uctgd and operated at Angunuko-

lapelessa at a cost of over $ 5 m. dﬁringAthe prbject period

The agricultural programme envisaged an 1rrigated,fgrming system with
nulti-crpp‘rotation, almost a complete innovation for deylonvagriculture.
On the asaumption of increased outpﬁt of_z.lm ;Zbushels of paddy by the 5th
year of the projoct and 2.8 m by the ninth yeax(and 380,000 cwt and 570,000
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l.apectively of aubaidia{y crops) the value of production generated
rront prices would be Rs.B50 m. in the 5th and Rs.70 m. in the B8th

o £ iffing an 1nternal rate of return of 11 14. It was estimated that
Q*sut oient farm~level aurplus would be generated to allow purchase of the
14 by uettlera at a pricé that would permit development costs to be
vfraeeuped (te ths extent of Rs.10,000 per 5 acre farm over 25 years) and
;fparait a water charge of Rs.40 per irrigated acre to be levied.

%?ﬁkilst the proposed diabursementa have been made performances have fallen
'j:well below target. The main inadequacies have - been as follows.
R 1% . Cropping patterns have not been adhered to; specifically, lowland
B paddy cultivation has been,tolerated in the upper tracts (esp.
Tracts 2-4)of the scheme on highly porous soils aﬁd hilly
topography. Consequently, water consumption there has been
excessively high (RVDB, Water Management Unit, Embilibitiya, pers.
~ comm.), . A ‘ ' '
'fé. An additional faotor generating higher water use in the upper
' - tracts has been the pre-irrigation settlement of land there, and
" the concequent design of channel systems to provide water'to
farms whose layout is not technically optimalgfo:.igrigatinn.
For example, some field and distributary channels pass through
and not alongside farms, and off-takes have to be“piqvided at ﬁéth
. sides of the channel. | ) - '
:f;é;-‘ﬂhe water level in an old-egstablished tank (Chandrikawewa) through
' viwhlch the RB main channel pases,has to be maintained at a high
" level in order to permit adequate-through flow to the lower tracts
of the scheme. Water losses through excess evaporation and ‘
~ percolation thus -occur. . .
- T The result of excessive water consumption in the upper reaches of
| "the scheme haa been the abandoning of plams to irrigate tractse 20
21 and part of tract 19 at the teil end of the scheme, a total ‘
of some 2000 acres. _ | '
8. Nén-adherence to prescribed cropping patterns has not, however, been
:~a‘.confined to.the upper tracts. The annual cropped aresa designated
,for crops other than paddy, in Chaadrikawewa and in tracts 9-19,
- totalled 31,012 acres, of which only 2,780 were plgnted to pther
. crops under irrigation, and 2000 acres under rainfed conditions in
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‘the semsons (combined) maha 1878-79 and yala 1979,

. {Table I1.1). Instead, lowland paddy has been widely
‘planted in those tracts where emough water can be obtained,
‘thereby further reducing the water available at the lower
partz of branch channels and distributaries., Much of,;ﬁé.qt
land which does not have reliable or adequate supplies of :
‘water for paddy has simply been abandoned (cf. B.O.P. N
of tract 19). Only small amounts have been planted to
rainfed crops, or to irrigated crops with lower watér

:-reqpirements then paddy’ (Table II.1).

8. The ADB attempt to introduce irrigated mixed cropping met
~ with 11tt1e success . Performance in cultivation of the
. main non—paddy crop, cotton, highlights many of the :
difficulties that were encountered, and ig’ perhaps warth
_ diacuﬁsing in some detgil (drawing heavily on Farrlngton,
1079 T _ s S A

. Proposals for cotton development at Uda Walawe Project
were formalised in an Asisab Development Bank appraieal
of 1869 (ADB 1969). Moves to deve;op cotton there had
previously been put forward in the 1966—1970 Agricultural
:Development Proposals where it was suggested that some
19000 acres of cotton in rotation with other crops would’
be grown there under irrigation follow1ng experimental

. work on the irrigation of these crops at a station to be

| established in the Walawe hasin.‘ In the event, the
experimental work although started at Ridiyagama in
1985 and continued at Suriyawewa,could not be carried out
on a full scale until the establlshment of the Angunukola—
paleasa Research Station in 1971 whilst cultivation by
Walawe colonists started in Yala 1973,

The. ADB pxoposals envisaged a total ot 24 000 acres of cotton on the
right and, left banks of the Walawe Project with an average yield of
18 cwts. Fiving a total production of 360,000 cwts of seed cotton.

iy BN
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By aarly 1973 400 allotmente of Zé acres each had been settled in o
Tracts 16 and 17 of the right bank (see map) These settlers were
réquirad to agree to cultivate cotton - in the Yala season and to receive

3§r§ices and inputs provided by the River Valleys Development Board

"(BVDB), the cost of which would be deducted from the value of their

sales,.

It was envisaged that the cultivated acreage should be divided up into
'”50 acres blocks, under the charge of a Cultivation Officer (CO) each

C.0. having 5 extension workers (KVS) each with a 50 acre block. The
entire project would be under the management of the RVDB_”throughva.jﬁQ

ccmmittee‘consisting of the Resident General Manager, Depﬁty Genéral

Mansger (Agricultural Research) and Deputy General Manager (Agricultural

Bxtonsion). The Assistant General Manager (Cotton) would be in immediate
charge.

It is interesting to compare the projécted cropping performance at Uda’

Valawe with what wes actually achieved.:

Thea ADB appraisal eﬁﬁ*saged 8 9 year develogme*t of 1rrigationuinfrastru~

ctura and cultivation at Uda halawe,;to start 1n 1969 and be completed

 in 1@78 by which time séme 9,710 'acres would be under.cotton. The

cotton plantinn prooramme daid not start until Yala 1973 and its progress

,ia summarised below.
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Q?hBLE tI1.0 Planned and Actual Cotton Performance at Uda Walawe

~ Acreage - .- Production Yield
(cwt. segd (cwt . /acre)
) ' Cotton)
Year 1 (1973)
‘Proposed_by ADB 1,040 10,400 10
Achteved ' - 603 1,881 31
Yoar 2 (1974) T o
‘Proposed by ADB 4,400 44,000 - 10
Achieved g : - 480 2,596 5.4
Year 3 (1975) : ) )
‘Proposed by ADB _ 9.710 126,230 13
. Achieved _ 6834 4,781 ' 7.2
Year 4 (1876) B
Proposed by ADB 9.710 145,650 15
Achiovéd - _ 671 1,815 2.7
Year 5 (1977) »
Proposed by ADB . : 9.710 145,650 13

Achieved : . 820 3,036 3.7
Notes: 1 ~ Hefers to acrrage harvested . Data supplied by RVDB.

2 - The yield figures are obtained from records of seed cotton
sales through the Project. Farmer's attempts to avoid
¢redit repayment through selling part of their production
off the scheme may mean that these figures represent only
about 2/3 of true yield and production levels, particularly
in the later years.

,Eahy of the reasons for this poor performance were jdentified in internal

RVDB reports as early as 1974. They included:

1) the fact that about 1/3 of the settlers in the early years did

not take up residence on ths‘projéct, but suﬁervised their
crops in a haphaiard fashion from outside thé scheme, where
their main interests lay.

'41) the late arrival of some pesticide (1.e. Azodrine) in 1973,
which allowed heavy build up of American and pink bollworm.

4111) the lack of experience of both settlers and staff in pest control
and in irrigation of crops other than paddy.

4v) the poor quality of seed; supplied in 1973 from Ambalantota

) experiment station; it héa been stored since Maha 1971/1972 and
‘two trial batches produced germination of 45% and 18% respectively.
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vi)

vii)

vii1)

poor initial levelling prevented adequate pre-wetting for land
preparatinn; tilling therefoie had to be done on hard soil

in some places. Similarly, poor levelling prevented the
constructinn of furrows of the planned 200-300 f£t. 1length,
The maximum attainable in many parts was dnly‘75 ft

Ao S LT

‘a host of water management problems, including 1111cit tapping

of water 1n the upper reaches ot the system, teadlng to

1nsn£:ticient _water supplies at the lower end. w
was grown; malfunctioning of D—channels‘arising'fféh’fﬁhlty.,,
bed levelling; a supply of irrigation water at ﬁ-delay of 3-4
days from the time of ita requisition 1nadequate'1requency

S0

of imsue of irrigation water (only 2*3 issues having been made
in 1973); frequent dispﬁtes between paddy and coftbn cultivators.
1nadequate enforcementvoﬁ cropping regulations, resulting in
the wideepread cultivatf&n of paddy on highly permeable soils.

problems of labour shortage in mid—season, especially for
weeding.,__ : ol . ey

e

A
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“UDA WALAWE

— oy o . -

Table II 1

’ Acreages planned for irrigation of paddy and suhsidiary
crops, and acres actually irrigated in a. typical tiaha
season. by tract.l o

Tfaet gaﬂdY*écrea - Paddy ‘acres’ “ Subgidiary  Subsidiary

.. envisaged . actually ~ crops .. Acreages
in Blocking irrigated envisaged “actually irrigated
Out Plan’ ~  maha 1978-8 in BOP maha 1978-9
.2 381 365 0 0
] 687 - 682 o o
4 . . 1051 ... . 750 0 o .
] 865 ' 544 0 0
RS 1 SRR 820 808 (4] 0
7 ...,.,38 38 : o 0
1-5 1668 . 18002 1044 160
6 . 1188 o 4387 608 i B55
Rxtn. 1 1375 . 1408 78¢ 202
Bxtn. 2 807 - 852 . 839 ‘ 222
e 327 1080 1383 ) .-
10 175 . 368 422 ) 983
1m 50 ' 918 1522 ) -
12 1389 2649 1373 208
13 493 667 182 (o]
14 1082 1201 1925 o] )
5 501 769 370 )
16 497 168 675 ) 4
17 680 ’ 1040 | - 750 ) - 200
18 185 393 1082 )
18 25 88 500 )

Notes:- 1. Data provided by RVDB, Embilipitiya, and by RVDB Project
Managers, tracts 2-7, Chandrikawews, Morawasihena, Binkema and
Angunukolapelessa. Actual paddy'acreages include encroachments.

2. One channel closed for repair

- 3. The entry of zero for tracts 2-7 in this column 1s not strictly
accurate, in that the bulk of asweddumized land here was
initially scheduled for -sugarcane, but no serious effort was
made to encourage its cultivation , and colonists were permitted
-to continue paddy cultivaetion even on highly permeable soils.

4. This tiguro 18 necessarily approximate in view of the erratic
supplies at the tail end of the scheme.

&
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KAUDULLA

- A e ity 20 e e

. Kﬂﬂﬂnlia“hds been identified as: Tissa Vaddhamanshavapi (Rantigava),
”“ene of tha 16 reservoirs constyuatad-by King(M ha Sena.QZ7§a303,A.C).
1t was'later res&ored by Vijeyabhahu (108511110) and improved upon by

_' 'Pa:ma Bahu | (1153-1186) . |

Py I
i

B Present rehabilitation work started in 1958 The, tapk receives water

through;its own catchment :(Gal Oya 'and Alut Oya. which now. crqsg the ..
Einnerxma - Kantalai Yoda Ela, and. thus spill into EKaudulla Tank)end
through the natural channel of the Agglawap Oya, which 18 fed through

a gated outlet from the Minneriya tank Water from the diverson of.

!)ii . i \| FEN

- the &ahaweli Gaqga became available to Minneriya for the first time in
~1976; and thus also to EKaudulla.

Witn rehgbilitation 1n 1958 work vas started on the construction of
atage . By 1963 4752 acres of aaweddumised land under stage 1 had

-been 1eid out 9nd wore 1rrigated from a low level (210 £t. asl. )sluice.

Stage 11, of 5935 acres, received its first 1ssues of water in Deceﬁber

1876 from a high level(215 ft aal)liestothe north—eaat hetween stage II
,and Eantalai tank, which will form stage 111 at some ungpecified date.

Potential for stage IV of 21000 acres has also been identified to the

“north ot the present stage II.

- Plot sises gere 3 acres of paddy and 1 acre of highland in stage I tracts
. 1«8, and 2 acres of paddy and 1 acre of bighland 1o stage I tracta 7-8
' and tn all of stage II.

‘ '-Kater su»ply problems at Kaudulla, aince the inflow of Mahawell water,
:hava been rare. However, as Murray—Ruat and Cramer (1979) have reported,

'savere local problems were experienced in Yala 1979; a decision was taken

in Mareh 1979 to cultivate the full Yala acreage, on the strength of a

_'preaiaeé 27,500 acre-feet of water via the Mahaweli connection, to be
 Esp11t equally smong June, July and August. However, by the end of June,

tha Kaudulla tank level had fallen so low that the high level sluice could

ynot produce adequate head of water to serve the entire acreage, with
:Jthe reault that substantial portions of stage II received no water for

parioda of 2-3 weeks. This crisis was a combination of external forcesa
b 123



'(late arrival of the monsoon rains in the Mahaweli catchment; the need

o ‘tb;bfiig'tho Minneriya tank level to 56000 acre feet before deliveries -

%o K&uduiia'could be madeyand the preference in water allocation accorded

, to Kalawcwm) and of 1nterna1 forces, more amenable to 1mproved manage-—

”'“ﬂqnt Por instance, Murray-Rust and Cramer estimate that in the first
"80 daya of the yala season at Minneriya (i. e. including iand preparation)

",‘soma 3 3 acre-teet/acre were: isaued and at Kaudulla during May alone

'(i e excluaively for land preparation) some 2 acre—feet/acre Had more
econony ‘baen exercised 'in these 1ssues, much of the deficit later in
tho season could have been met o ' :

- oy i 228

Tsble 11.2

Acroages planned for 1trigation and actually irrigated in
nmha 1978 - 1979 and yala 1979, E _

Stage: I “ o BOP1 Acreage nctually 1rrigated

rTracf'No, Acreage  Maha 1078-79 Yala 1979

1512

383

186

264

225

318

326 _

800 o e
815 o

Btage 1 aub total 4609 ' 5250 5169

b

o

m'QVa a.u:nibngw
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Stage 1I
Tract No. . Acreage Maha 1978-79 Yala 1979

246
4980
300
914
202
734
370
400
. 720
10 468
11 : 407
12 684

Stage II sub total 5935 5911 5858

DO D DN

Stage I + IT total 10,544 11,161 . 11,027

X T
o

Notes: 1. Provided by Irrigation Department Figures exclude about
140 acres in Stage I of school paddy and experimental plots.

2. Data provided by Agriéulture Instructors, Medirigiriya;,»

PADAVIYA

- i s wat o o

Padaviya 1s located some 50 miles north-east of Anuradhaﬁﬁra. The tank
bund, of some 2% miles in length, runs east-west and thé irrigated
tracts curve round to the east, coming within a mile of Kokkilai Lagoon

B N R

on the east coast.

The construction of the first tank at Padaviya'Jfé of uncertain date.
.However, it is known to have been preceded by an anicut(Vannathipalam)
about 1 mile below the confluence of the Kiul Oya and the Ma Oga. ‘ This
anicut permitted land to be irrigated on both banks of the river, down
almost as far as Kikkilai Lagoon. G

These ancient works aré unlikely to have provided more than adequate
water for a single (Maha) crop, and the desire for irrigation water
aleo in yala may have been a prime factor in construction of the tank.
The first tank, identified as Ratmalkandha Vapl of Mahasena and Danavapil
of Moggollana (535-585 AD), later known as Padivapi, was constructed
some 6 miles south (i.e. upstream) of the ancient anicut. It is known

to have fallen into disrepair prior to 1140 AD, and was restored by
125



Parakramsbahu I (1153-1186). It°fell into-disrepair for a second:
time in the second half of the thirteenth century, at about the time

(L

of the decline of the Polomnaruwe civilisation.

Only in the early 19508 was the Jungle which covered Padaviya rolled '
back. Behabilitation was started in 1954 and conmpleted in 1958, the
tank bund 1mpounding the waters of the Makunu ‘and Mora Oyas being

raconstructed on its previous site.

The present tank, with a storage capacity of 72,500 acre - feet from

a catchment of 106 sq. miles, irrigates some 12500 acres in Maha,

and in most years, about one third of this acreage in Yala. The tank'

is rarely filled to capacity, and in the Yala season, settlers from the
lower part of the command area are brought to share the plots of those
sott;ed at the upper ‘end, under the "bethma" system.

A paddy-paddy rotatibn in irrigated tracts is predominant, with highlands
mainly plsnted to tree crops. Some cultivation of non-paddy annual crops
in the uplands is practised, chiefly as rainfed crops, but occasionally
(illicitly) uaing water pumped from irrigation channels. . Encroachment v

of lovland paddy onto channel, road and’ ‘rfyer reservations is widespread

“‘Vﬂin the upper part of the command area. Water supply is problematic

particularly in the lower reaches of tract 6 (D15) and in tracts 12 - -
and 13 at the tail end of the scheme. '

TEeray e P

'Allottad holding - izes”aré"3 acres of paddy and 1 acre of highland
with the exception of tfacts 12A and 13, where the paddy “lot is: Tonly

‘2 acres. . : : o .
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PADAVIYA
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 Table I1.3

Acreages planned for irrigation and actually irrigated
in a typical Maha season, by tract.l

Tract No. Paddy acreage Acreage Acreage Actual
envisaged in un-irriga- encroached acreage
Blocking Out ble or - : irrigated

, Plan abandoned in a typical Maha

- Lowar main

channel

1 123 A 8 40 - 154
2 453 5 120 523
3 261 60 30 231
4 108 12 15 111
5 | 624 : 50 30 604
6 2097 90 200 2207
7 567 48 35 557 =
8 - 423 : 20 35 . 438
9 1071 150 250 1171
10 710 - 40 90 760
11 455 - 50 20 425
12 208 353 1] 555
12A 148 40 o 106
13 700 412 0 288

sub total 8646 1381 865 8130

Upper main

channel

A 495 15 70 550
B 403 50 50 403
C 654 60 60 _ 654
D 822 40 85 567
-3 1836 120 200 2016
sub total 4010 : 285 465 .. 4180
total 12656 . ' 1666 1330 12320
. SREEEAIEISTR ] : = [

Notes :-1. BOP data were supplied by the Irrigation Engineer, Padaviysa.
Areas unirrigable or abandoned were obtained from field
records maintained by the Irrigation Department staff. Some
inaccuracies may result from rounding of individual observat-
ions, and particularly by the encroachment by neighbouring
farmers onto any parts of the allotments which.rema;n.i:rigable
in spite of officially being recognised as unirrigable.

2. Reliable data on encroachments are not available: the data

presented were obtained from discussions with Irrigation
Department field staff and from their indications of areas
encroached on the Blocking out Plan. They and the resultant
ractual acreages irrigated" in columm 4, should therefore be
treated with caution. 127



therefore, thaf fhe System as observed is of stroag individual economic
benefit to both migrants and to dry zone farmers; is peneficial at a
national econonmic level through shifts in productive Tresources from
areas of low to areas of high marginal and average productivity and
through trdnafers of at least part of the wealth earned in the dry zone .

to the relatively impoverished areas of the wet zone.

Jections of lahour requirements for Mahaweli development, drawing on
Fieldaon and Farrington (1980), are made, and the conclusion is reached
that the volume of migratory labour will have to be expanded strongly to

meet these lsbour requirements for the future.

This work 18 of strong relevance to the study insofar as it analyses the
timing and volume of labour and income flows between wet and dry zones.
Analysis ot potential strategies <for more efficient use of water and farm
power must take into account any impact on the lgbour market, and this
study provides 1naights into important aspects of that market. This work,
taken together with the study of family labour supply response (see 111.2)
~ will provide a powerful set of data on and interpretations of rural labour

availability in the dry zone.

I11.1.2 ARTI STUDY ON FARM LABOUR SUPPLY RESPONSE IN DRY ZONE TRRIGATION
SCHEHES WITH IMPLICATIONS FOR PLANNING IN THE MAHAWELI GANGA

An understanding of the 1sbour market is c&itically important to the
Farm Power study: going beyond simple 1abour~d$3p1aoement hypotheses, it
is necegsary to know what types of labour (particularly whether family
or hired labour) might be displaced, and at what times during the season,
by increased mechaniaation. Bimilarly, the aspirations and motivations
of family labour with increasing net returns per farm are of strong
intereat: 1s family labour likely to devote more or less time to farming
with increasing incomes. Again,.does conventional wisdom regarding
higher per acre 1labour 1nputs on smaller farms hold ‘true for Sri Lanka's’
dry zone, a question with strong implications for the selection “of
appropriate allotment sizes for future settlement, and for the relat1Ve
efficiencies of different types of farm power, which will vary with farm
size.
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This work by Fieidson draws together data from a number of different
studies ‘of dry Zone agriculture which have been undertaken (at ARTI and ‘
elsewhere) over the last decade or so in an attempt to examine and
explain variations in observed labour inputs.. Much of the early work

was involved  with the selection of suitable data, and various problems

of comparability had to be overcome. But a total of 15‘sets of data
for 12 different Ilocations were finally éeeﬁed'acceptable, all referring

to the Maha season and all relating to paddy production.

A large amount of variability between labour inputs at different locations
was observed, and a number of variables are being exzamined which might’
account for this. For instance, the attempt has been made to examine
the relationships between labour input and: the avérage area of paddy
qultivated per Iarm; the ﬂegree of tractorisation, and the net returns to
paddy production. Separate figures are available for hired labour input
. and family lahour 1gput (and, in some cases, exchange labour input) so the

relationships can be examined separately for these different catégories.

.Future work will include some examination 6f the effects of family size
on labour supply, attempts to isolate the way in which the reliability
of water supply influences iabour input,Aaﬁd an effort to adopt a “whole
farm " approéch to labour supply - looking at enterprises other than
irrigated paddy productiop. :

A further interesting area of study which will probably ﬁéuexplored more
fully is the extrapolation of the findings fronm a "per acre"'or "per

‘farm" ‘level to a much wider leyel, eg., the whole of the planned Mahaweli
Davelopment Area. This allowa the inmplicatlons of the findings for thé PR

country's development to be made much clearer. .

Some of the preliminary results of the study have been pubhlished in a

seminar parar by Fleldson and Farrington (198Q) and can be outlined oy

briefly here: _ 7

(a) No evidence was found of systematic relationships between total
lgbour input per acre .and the area of paddy cultivated. There was
weak evidence of lower family  labour inputs with larger operated

holding eizes, and strong evidence of higher hired labour inputs
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with larger operated holding sizes.

®) Although as predicted in other studies, smaller total labour input
per acre was found to be associated with higher levels of tractoris-
ation, there was no evidence ot systematic " relationships between the -
1evol.ot mechanisation end the input of hired labour. The input of
family labour, on the other hand, was found to be consistently smaller at

; lngher ‘levels of mechanisation, suggesting, contrary to conventional
thinking that it might be £ 112 and not hired labour which is
"displaced" by mechanisation. This finding is preliminary and will
be tested against such other variable factors as the availability
of irrigation water. ' ' '

(c);Thero soems to be a Btrong relationship between the aggregate input
_ot labour into paddy per farm and the net returns from paddy per farm,
and between the input of hired labour per farm and the net return |
from paddy. The direction of causality is, however, not clear at

Twpresent and w111 be the subject of further investigation in 1980.
No clear relationahip was found between the input of family labour
and tho net returns from paddy. Whilst this may be attributable
to data inadequacies, the authors feel that a more likely explanation
lies 1n the preoccupation of the farm family in non-farming acti-~

'ivities, or in loisure. Again, this finding w111 ‘be the suhject of

—turther lnvestigation. '

(d) Making projections for the whole of”fhé'uahaweli Project, the above
4resu1ts 1np1y ‘that a much highar fﬁpdt'ot hired labour will be
'neceaasry (11 output targets are to be met) than seems to be antici-
pated at present. As even now. labour is in short supply at peak -
periods 1n the dry zone, a large increase in the number of workers
vnigrating neaaonally from the wet to the dry zone seems inevitable
(sdnevhere botwoen & and 3/4 of a million workers is tentatively

suggeeted)

The study will be completed by October 1880.

111.1.3 SRI LANKA - IDRC RESEARCH INTO CROPPING SYSTEMS

This work, based at Maha Illuppallama Research Station, started in A
1917 and till continue at least unt11 1981 and is financed by a grant
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£rom the iDRC to the (then) Miniatry of Agriculture and Lands. through

the International Rice Research Institute Its primary. purpose 1s to,.
investigate the scope for- bringing forward. the cultivation calendar

in minor: tank ‘(less “than 200 acres -command - hrﬁa) pndﬂy)pnoduction Caarir

~ thus permitting ore 1ntenaive Aknd use through pianting of a. secondw
paddy erop 1rrignted by Burplus. tank watar Thalmain tophnological

- changes onvinagéd au necesnary to achieve auch ihtensixication are-tractor-
ised land’ preparation &t 6rube£ore onset .of the rains,. (i.e., withnux the
traditional uae ot water for pudditng}, planting withtthe tirat rains .of

- the monscon (Haha) and use of ‘supplenientary irrigation through the season

only in so far as necessary for crop growth (1.e., not as a weed control
techninne) " ‘These practices ghould pernit ‘the bulk- of stored tank water
_to-Bé saved for"n necondﬁwpaddy crop. .. ..

‘

¥ield work'hao‘concentrated5‘on:three;villagea:,Walagambannwa (Anurahdapura),

Kataputa (Kurnnégala)’and'xarandankulama (Anuradhapura) . : . The. first grows .
lowland?rice, whereas the other: two produce: chiefly ppland (rainfed) rice.
‘The grogthﬁme is furthest ~advanced at Walagambahuwa,. where. in 1977-8 (Maha)

'tra%%ﬁiised 14and preparation was. provided free of charge,., and, the full
ettentfbfﬁir%igabln 1and was sown to two consecutive. crops, of paddy, this

' beingt%ha Pirst time that even a Maha crop had been taken in 6 years. It
‘13 clear that this work haa considerable relevance . to the ARTI/Reading ..
Project. It raises questions, for instance, of whether mechanised power .
is a pre—requisitelfor bringing forward and synchronising:the.cnltivation
calendar ‘At minor tanks; it also raiaea broader questions;of the. profitabi~
_'lity ot tractor-use wheniownership is: located within smnll communities, and
of the extent to ‘which the novel cropping systems. introduced at Walagam-
hahnwa, with a high “degree om agreement among rarmer on water use, is

:snstainable without thé: nbnvy mnputn of supervision provided there by

regearch sta!f..

| 11.1.4 SRI LANKA : USAID_RICE RESEARCH

CERETYERL B
S 1\1’-' RS R

The propoaal for this study was aubmitted to USAID on 22 6 76 IAID/DLC/P—

.2189). .It.represents an. expansion and strengthening of the work

described above under the Sri Lanka-IDRC Cropping Systems Research IfiYﬁ}

-1n1tially envisaged ad year programme of long—term tachnical asaistance "
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(total 15 man-years) fuaded oy a $§ 4.2mloan with a counterpart contrib- .
. ution of Rs. 47 m. Its primary objective is to "expand the technologicai
u-base underpinning the current use of Sri Lanka's paddy land through

the development of 1mproved rice varieties and improved cropping systems

to allcw for greater paddy land use 1ntensities" (p.11).

OnAthe rgsearch side, it envisages subport to a decentralised netwqu

of rice resenrch stations (at Bombuwela, Bandarawela, Gannoruwa, Maha
Illup?allama and Angunukolapelessa) each corresponding with a broad agro-
ecological zoneo, and each associated with the Central Rice Breeding )
Station (Batalagoda) These stations will be strenghaned in order to
asgist in breeding programmes designed to incorporate resistance to pests,
disesses, drought, flood, cold and problem soil conditions, each according
to. agro-ecological zone. A Field Trials Division unit will.be pstablished
at each pstation to coordinate and assist in designing fie}d a#perimgntf
ation. | ' . |
Cropping systens work is designed to introduce early tillage and sﬁppié—
mentery irrigation (as described for the Sri Lanka - IDRC Programme, above)
into rice growving 1 'nds ir order to raise from some 75% to 100% the
probability of growing a single rice crop on some 350 000 acres of partiallv
' 1rrigated (1. e. midor terk) land., Sufficient water in many areas ahould
be left over for cultivation of a second rice, pulse or grain crOp The
progrerme, by uze of similar techniques, intends to increase cropping
intensity on the 260,000 acres of rainfed rice in the dry zone and 75,000
acres in the wet zone, and on the 150,000 acres of partially 1rrigated

land in the wet zone. '

pPata will be collected at survey sites on weather, topdgréphy,-ir;igation,
soil type, marketing systems, land tenure, input use and farm resburces'
availsble as baseline data prior to the introduction of improved cropping
systemg. Each field sité will have one Research Officer (Agronomy), two
gxperimental Officers or Agricultural Ingtructors (at least one economist)

and supporting staff.

. To data, fiold sites have been established at Kattiyawa (within Mahawell
“HY Ares); Parenthan ( & rainfed paddy area on light soils, near Elephant
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-?asé,piaxfna);.ﬁaﬁéﬁr ( & site within the Giani's Tank complex, heavy
déltqiq‘.goiiq); Bgndaraweli (iow degree of mechanisation, hilly topography,
loqatéd invmidfcouhtry Intermediate Zone); Angunukolapelessa (Southern

Hnegioﬁ Qr&_ﬁone, much land irrigated by small tanks, high degree of .
mechaniaation).

The prﬁ;éct also proposes to ccnguct a rescurcé capabllity survey to
assess the resource capabiiify and productivity potentials of Dry, Inter-
uediate and Wet Zone paddy areas, to facilitate extension of the. crOpping
sysatens findinge. The survey will identify and classify valley and
terraced glope 1irigation systems, delineate slope categories 1n these
.aystems and conduct a soilAsurvey, éhafacterisatidﬁ and ﬁapping éxercise

¢

at megiﬁm»intenaity level.

It 18 clear that this work hag considerahle relevance to the proposed
field-level research df the ARTI/Reading Study.. The network of field
sites embrace widely varying conditions of climate, soils, topography,

water availability, power use and farming systems. Much detailed data -
will hngenerated by this work, and it is proposed that the ARTI/Reading
Study should take advantage of the available information, supplementing .

it, where necessary, by survega on farm power market conditiona, profita-
"hility of tractor—use, institutional ownerghip/hiring arrangements, the

role of middlemen in power supply, water management systems, etc.

I1II.1.5 A SR LANKA - CANADA -~ COLOMBO PLAN PROJECT FOR RESEARCH:AND

s v O B 40 o Gl et D ke G T W e e At

(Short Title : Sri Lanka - Canada Dry Zone Project).

This project‘ia'deacribed in a report submitted to CIDA in 1976_£oilowing
;& viasit to Sri Lanka in February-March by specialists in weed'aeignce,_;
dairying and operational research. It examined research and development

" requiring suprort as a pré»feqdiaite ~for agricultural development in the
Dry Zone, and proposed a S-year project to identify and strengthen weak
components din the "existing research-based agro-technical farming systems".
For 1nstance, at Maha Illuppalama it proposed the strengthening of research 5
and training in weed science, agricultural_engineering and forage qups i:Q§
utilization. »
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-developnent schemes.

Tne report also proposed assistence'lnﬂthe establishment of pilot “

IA R AR

<

ey

The cost to Canada will be $1 230 000 (for expertise, transport housing,_

laboratory and tarm equipment ) and the Sri Lanka input will be

Rs.5,800,000. - It is proposed to develop a close liaison with the All
India Coordinated Research Project in Dryland Agriculture, The project
began in 1978. RN

The first pilot development scheme is to cover an area of some . 5,000 -

acres, containing 4 or 5 minor tanks (i.e. with less than 200 acres

‘command area), with some 500 families. The project intends-to'study

farming syetems embracing both 1rrigated/rainfed and crop/animal.product-
ion options in mipor tank villages. It is proposed thet "Research

and extension personnel would try to saturate a given area with all

'available known technology while allowing the farmer’'s constraints to

operate, and thus evaluate the socio-economic ' benefits of " tmproved .

dry Zone agricultural technology on a large scale'. The ‘aim 18 to

v give "baoic 1nformatlon needed to formulate large scale settlement

sqhegge Unfortunately, 1t is not clear what the nature of this infor-

Amation will be nor what lessons will émerge for the longer-tern develop—

' ment of the dry Eone trom attempts to eaturate a small area with improved

technology{ﬁt exteneion service ‘densitieé which cannot be audtained
over wider areas. Nonetheless. it is already clear thdt’ this study will

vproduce data on the performance of a range of animal—drawn implements,
particularly apprOpriate to non—paddy cultivation, which.have ‘not &0
"~ far been used in Sri Lanka These data will be of strong relevance to

) the atudy

III.1.6 TANK IRRIGATION MODERNISATION PROJECT

A. - SBummary of Project Objectives and Methods:

The'}ehabilitetion of structures in 5’major irrigation schemes in Anura-

dhnpura District {Padaviya, Mahakandarawa, Mahawilachchiya), in Vavuniya

District (Pavatkulan) and in Muliaitivu/uannar Districts (Vavunikulam)

is being executed by tbe Sri Lanka Irrigation Department and funded

largely by the World Bank and U.K.Wgyerseae Development Administration.
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Apart tron the provision of improved irrigation structures the moderni-
aation programme envisages an 1mproved system of water management and

a strengthened agricultural sxtension service.

The proposed 1mprovement8 relate to both »agricﬁlture and water mnnagement.'

Thoy aro described below, drawing heavily on Parker (1978b)

i/ Agricuitural Progrﬁﬁﬂo* _ ‘ '-;if_f R

The following broad objectives are specified:
1) Increasing the number of crops per year: ‘ ,
41) - Raising the protitability of 'each crop - REEE ‘:Hf'; ;f Lo
i111) Promoting a balanced, stahle and viable system of agriculture.

Major conatrainte to achievement of the above, and means of overcoming
then. can be 1dent1f1ed as: ' Lo '

T
0y

1) Poor timing of the gseasons, preventing full use of rainfall in
crop | p:oduction. ' o
~ to.be overcome by: ‘ )
(e) Provision of greater quantities of farm power, provision of support
services for the same, and manipulation of power uae.r
. (b)  Weaning farmers away . from mudland tillage techniques which rely
) en rlooding by tank water, by introduction of more farm power
— and 1mproved 1mp1ementa to permit dry or semi~wet land prepar-
_..ation in the Jlow rainfall montha of August and September.” B
(e) Weaning farmers away from a tull tank mentality, which has'oausnd
.. them to delay the start of land preparation until rainfall has
been adequate to fill the tank Achievement of this objective
depends on building up farmer confidence in the scheme management

~and the establishment of sni ble 1nsurance tor a paddy crop :

which is partly rainfed.
(4) Provision of adequate and’ ‘timeély credit to permit the early
hiring of farm power.
": (®). A higher degree of synchronisation of land preparation and
‘ ' planting : and the speeding up of operations such as tilling

and threshing by the provision of more farm power.
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11) VWastage of water

- to be overcome by: . . e von

(8) The construction of water control and measurement structures.
(b) Increased disciplinary action against 1111¢1t:use“or*wa£er;"
the encouragement of cooperative water use among fermers,
the prqmotion of ‘moist instead of mudland cultivation, ‘the
promotion of weed control strategies which do not rely on

vretention of standing water. SRR A
111) Low profitability of each crop
- to be oveicome by:

(d) l@Proving irrigation and drainage facilities
(h) Making farm inputs more readily available.'

') Improving farmers’ technical knowledge and the 1mp1ementa at
UG t ......

their command T
S S A R A B

(d) Encouraging a more responsible use of seasonal “and medium term
"'credit. Lo

),‘:}.’A b

iv) Low level of general management
- ~.to belovercome by: ‘
(g) ‘Introduction of electoral principles to farmers organisations
_ and better repreaentation of farmers on the Tenk Conmittee.
‘fh) Increased discipline in government departmenfs with which
o the farmers have to deal, and reduced overlapping of duties.-
'iéj' Estahltshment of a monitoring system to provide a flow of:

information on farming back to project staff.
_v) Instsbility of the agricultural system o B

- to be oﬁe}EOﬁéebye » 4 *
(e) . Promotion of 2 irrigated crops per year and of other crops to
;. yield 1ncomes at times of cash scercity.
(b)A'Reducing tarmers dependence on outside supplies and services

by encouraging them to build up ‘their own stock of power,
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implements etc. 4
{¢) Diversification of enterprises to encourage livestock/crop

integration and to employ any currently undertitilised resources.

2/ Water Management Programme .

The new irrigéfidn'&asign to be introduced with rehabilitation relies

on the conpe#t of a “turnout’ area,ﬂi;e..a-bloqk’of‘some;40_gcres of
irrigable land with an outlet from the main or distributaryréhannel.

This ocutlet will have a gtandard capacity of 1 cusac, it will be lockable
and will Be fitted with & heaguring dévice.

Within the tirhout, each S-acte farm will be fitted with an outlet

eapable of delivering 0.5 cusec, 8o. that two farms. can be irr;ggteg

gimultaneously. It will take 3 days to deliver a standard issue of 2"

of water to afturnaﬁt‘of-sﬁ acres, thus permitting a rotation between two

turnouts within one week. The on-farm delivery envisggeaja,;grhour_ .

rotation which would be necessary to issue 2" of water to.a,3 acre farm. v
Two 12-hour issues would be made per day, thus requiring the overnight

pregence of gome farmers. -

The new system reliegs on more rapid deliyery of water to farms, with a 6"
diguatar tgrh outlet, as against the 3" or 4% dia. outlet of the former

' ajﬁ%eﬁ.' Whilst this may permit the saving of water and .its more
egquitahle = -distribution through the more rap1d rotatiéu, it is also more
opén to aﬁuﬂe'githin turnouts, the volume .of water which could be mgsappro—
V,priated with a 6" outlet being ohyioualy:greater,thangwith a 3" or 4"
outlet within a given time. Thus the greater is the need for cooperation

among farmers within turnouts.

"It is enQiqaged that the new system, whilst adequate to meet . the evapo-
transpiration requirements oi the crop, will not be able to copvey-adequate
water for mudland tillage or for weed control by standing water.
The progfamma envigaged éteps to generate . cooperation among. farmers ®
within turnouts and dalegation of some water management responsibilities
from gtaff to farmers in anticipation of the iatroduction of. the new
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@system. It also proposed that research should be undertaken into new
Jand proporation and weed control techniques requiring minimal qnantities

‘of Btored water.

B, Anticipated Benefits of Interaction

 ‘In1orma1 collaboration with this Project has already led to cross-
'ifortilizstion of ideas on a riumber of issues, particularly those relating
_ to tarm pover ownership and use. It is clear that the objectives of the
',Project hava much 1n common with the apatially more anbi tioiis objectives
_-ot the present study. In particular, it is anticipatad that future
~ €éollaboration will yield results of mutual benefit in the following
dreast
1) Tha_atudy of rpew in-field systgma of water delivery to farmers,
including the “split channel” design of the TIMP described above,
and concrete piﬁe and stop cock methods under experimentation by
Merriam (1979). Whether such systems, by more precision and
equity in timing and quantities igsued, will lead to higher returns
to water, with or without potential impact on use-patterns of farm

power, is clear1y>an i{ssue of major importance to the present study.

2) The programme of experiments with implements for 4-wheel tractors
has been described by Russell (1980), following a critique of the
tebknical inadequacy of 4-wheel tractor and implement performance.
(Rusgell, 1978). Although this work focusses heavily on only one
of the power sources with which the present study is concerned it
reprosents, nonetheleas, a potentially valuab]e source 01 informat-
ion on the work-rates, tillage properties and ocogts of power/

implement combinations not observed in commercial use in Sri Lanka.

3) Management structures for the TIMP tanks have been proposed (Parker,
19783;»1979) with the objective of removing many of the institutional
.figidities, particularly between those résponsible for irrigation
and those responsible for agriculture, visible in many major iirigat-
ion schemes. Other objectives imclude a more timely, consistent
and rigoroué approach to the issue of irrigation water and of other
crop inputs, invoiving reporting systems on crop acreages, yields,

water shortages and so onm.
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Since the present study nims to develop practical methods for
-improving the combined use of power (and other in phgs) and water,

and is acutely awayre of current administrative shortcomings, particu~
larly in water managenent (see énnexe), the TIMP efforts’ to improve
and coordinate scheme nasnagement deserve much attention, Proposals

for' the preqent ‘study to monitor their prowreqs have 2lready been-

‘drawn up (attributable to M P Maoorel}, and are annexed to .this. Appendix.

£Y The TIiP objective of eaﬁcursginv farmers to purchase their own farm
pover source and the prenoaed credit guidelines for tractor purchase
{Parker 1¢388c) are of mu;h interest to the present study.VOur
research methodology is desigﬁed to detect use-differences between
owners who,aro predominantly Smallthusinessmen and these who are farmers
If significent differcncss ara. detected which suggest, say, that the
better policy is ons of pLﬁc n~ power in hands of fapaers, then
experience with the TIHP prososalg will . be of much interest.

v

11%.1.6 ANREAJ.V

DROPOSALS FCR STUDYING THE EFFECTIVENESS OF TANK
OIS N o TANK IRRIGATECT r-’zg}ragmzxzp:mow
i (5-TAKKS) PR 2O JECT.

o o o ......—-..»--_w...-.........._.—.-—--—*-—.—......a_.-..—..u-..—‘m...--.._m—-—.o-a.-—.»—

Our interesct in these commitiees &rise from the ohserved need %o replace
the existing systenm of geagonal haaer ia@uivfs xiﬁh gome more permanent
- representatlive institutlon ablc to both prepare c*apvlna/water use

.decisione at an. . earlier and rarﬂ useful time and undertake & continous

. decision mak;ng and mn;;igang programme in oruer to nnrmif flex1bility

‘§p the face of variable locasl factors, especially water availability.

- On the Five Tenks Project ﬁhe‘?ank Commictees were orAZJnally intended to
ba part. of .a wider Anstitutiozal re-organization, inc;uding the appointment
of Scheme Nenagers with wide ﬁuthority over each project (Parher, 19783,

- 1872).. -This has not proved possible. urtaor‘ tha ranz Committees appear

o have baon. allotted JAdnmportant rclez 1n ve1%b:oﬁ tc tna ”oderni tion

~Project. .It follcws that the functin~

3d xov ivg o T Ccmmittees on

84

f‘other schemes may be somewhat differcnt.m_
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An important aspect of the study will be to distinguish the functions
of the committees as conceived by (a) the original proposers; (b) ofticiels
at present working in the achemes, (c) committee members; (d) farmers.

One might begin with the following categorisation of functions:

1) Those related to planning and executing the physical investments
in irrigation system rehabilitation under the Tank Irrigation
Kodernization Project.

2) Those related to planning seasonal irrigation programmes, i.e.
the job normally pertformed (imperfectlf) by the Water Meetings.

3) Those related to the day-to~day management of water, i.e. the
opening and closing of gates, emergency repair of breaches, etc.

4) . Those relateq_to‘ the regular maintenance programme of the
Irrigation Department, e.g. particularly local problems of
persistent igedequacy of water, broken structures, channel
clearance, etc. . ) _

§) The programme of monitoring local water needs/availability o
ﬁhich was part of the original conception of the Five Tanks project,
and to be pursued with the assistance of Tank Cbmmittee members.

6) Other functions, to be detailed e.g. assisting in the allocation
of tractors as part of the Five Tanks Project.

The main method will be interviews with as many of the following as
possiblé - (a) officials currently werking there; {b) officials formerly
working there; (c¢) current and formef expatriate'edvisers; (d) junior

staft currently on the schemes, especially Irrigation Department Works
JSupervisors maintenance labourers and sluice—keepers, (e)current committee
members, and ex-memhera if there are any; (f) farmers randomly encoun—
thered in rielda near roads; (g) farmers encountered at the tail ends

of Dbchennels and in tail-end tracts. The minutes of each committee will

also be examined.

It would be best to cover all schemes, but the availability of resources
will determine'whether this is possible. If resources are inadequate, -

a detailed atudy ef two schemes (including Padaviya) should provide

a good basig for a more rapid appraisal of the other three, but'net such
a rapid appraisal that possibls contrasts on new issues cannot be investi-

guted. .
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It i8 not possihle'zf #pecify here all the poszible questions of

- i{nterest. in addition ‘to ‘thosé mentioned sbove, the following will be .

pursued: . o SRR et )

1/ Vhat is the 'procedqréﬁ¥g} convening meetings ?

2/ Who has the pover to convene? |

3/ What happenz in meetings?

4/ Are decisions adhered to?

8/ What are the 5ccupations -and backgrounds of committee members?
6/ Why do they undertske ‘these jobs? = i - 8

7/ Vhat mechenisms are there for interchange of information between
- farmers and members? '

8/ Have committee posts fallen vacant? Have they been re-filled?

8/ How faoithfully do members attend meetings? '

10/ Do membérs see senior Irrigation Dept. staff outside meetings?

IIX.1.7 ZERD TILLAGE

o o A b B s o v W0

Thts noﬁa, un der Dr Ray Wijewardena, was initially conducted at the
International Institute of Tropicel Agriculture, Ibadan, Nigeria, at
both exporimontal and large-scale field-trial levels. It showed congi~-
derable promise, and has now been taken up in experimental and field
trial worx in Sri Lanka, ‘based at the Maha Illuppallama Dry Zone
Research Station, by Dr.¥4ijevardena himself o

The technique relles on two spray applications of herbicide (pre~p1anting
and pre-emargence) by batterVaoperated spinning~disc ULy machines. No
tilling of aay kind is done. Row«planting is recommended as a complemen-

“tory technique uging hand- drawn equipment designed for this purpose.

Tais is clearly a revolutionary technique of land preparation, offering
.the farmer adequate weed control at much lower costs fqr labour_and
other farm inputs., Current development concentrates on rainfed upland
cropg.  VWhether the technique can be implémented. by smal;hdlde:s on a
large scale both in upland and ip irrigated lowland crops will be closely
rmonitored by ‘the study team. | |
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The recent seminar organised by the Sri Lanka Association for the
Advancenent of Science on Energy (January 1930) led to a request from;
the seminar organisers to the study team to prepare a paper on energy
requirements in small farming. Within the short time available, it was

posaible to summarise the finaucial and real economic costs of both

,_tuals and other capital and running costs for land preparation by 4 wt.,

2 wt. and buffalo, and threshing by 4 wt. and buffalo. The data
presented suggested that the financial costs of both operations were
higher by tractor than by animal power, and that the discrepancy became
wider whén real costs to the national economy wer'e considered._ The
authors suggested that future trends in world market prices of fuel
and of tractors would‘ result in an increasing divergence between the
costs of performing these operations by tractor and by animal power. ‘
Drawing on Farrington and Abeysekera (1879), it was suggested that only

in few -cases would it be impossible for animal power to perform the

'Operationa now widely done by tractors, and that, with adequate supplies,

the timeliness of cultivation should not suffer. It was therefore
propésed that policy attention migh%?cgg strengtheniﬁg draught animal
breeding programmes, with a corresponding reduced emphasis on tractor
imports. '

Eity.the recent establishment of a Presidential Committee to degign
éﬁvironmental and energy policies (Ceylon Daily News, 24.4.80), this
isgue clearly assumes urgent importﬁnée, and it is one-whichfthq study
team intends to pursue in the remainder of the study period, amplityihg N
and refining the analysis already undertaken. With the cdmmeqcement

_of experimental work in Sri Lanka under the IITA zero tillage programhe,

additional data on the very low energy requirenments of this novel
technique will become available, and it is intended to collahorate closely
with this study in the energy field.
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APPENDIX IV
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TABLE IV.1 CHARACTERISTICS OF OWNERS SAMPLE

- o o

Owns
Owns
Owns
Owns
Owns

.

»*

.

3OO W

. Owns
Owns

© ®

s s e 2 g 2 P s o o s s A i

UDA WALAWE

- . St A o w7

-

A

Popn.

4 wt only 4
2 wt only 71

buffalo only 17

4 wt & 2 wt 3

wt & buffalo O

4
2 wt and buffalo 1
4 wt & 2 wt &
buffalo 0
or more 4 wt O
or more 2 wt 6

| I -]

llottees

=QO NN

W oo

2/ Uda Walawe -~ Tracts 15-19

0 0 e i ot s o A 0 e s e

Owns
Owns

i

Owns

Owns

QOGN

:

‘ ;_u0wns

Note: Figures in brackets are those owners

"Owns

. Owns

A

Popn.

4 wt only 0
buffalo only 22
buffalo only 24
4 wt & 2 wt 0
4 wt & buffalo O
2 wt & buffalo 3
4wt & 2wt &

' buffalo 0 .
or more 4 wt O
or more 2 wt 1

N\

[

llottees

Sample

0(1)
5
5
0

o)

2(1)

Tracts 10 and 11A, for which

population data are not presented.
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=00

QO N Mg

-

R A L e

Non-Allottees
residing residing

on

schene

- off

schene

L

Total

Sample Popn. Sample Popn. Sample Popn. Sample

7 0 O 11 11

4 0 0 82 9

1 0 4] 18 13

2 0 0 5 4

O (4] 0 0 0

0 o 0 1 1

0 0 0 -0 0

0 0 0] -0 "0

1 0 0 ~a_z_ __5__ to-
‘Sub Total 124 42

Non~Allottees

residing residing’
on off _
scheme  scheme Total

Popn.Sample Popn. SamplePopn.Sample

00

‘000

3
3
9
1
o
0
J
0
0 0
0 0
Sub Total
Grand Total

OCoOoOMWwWi

QO Kb FH W

- o - o

e sy e

o o s e e

5(1)



(2) Padaviya Tracts 7-9. E

Allottees Non~Allottees Total
residing residing
on scheme off scheme .
Popn.Sample Popn.Sample Popn.Sample Popn.Sample

1. Owns 4 wt only 14 5 2 2 o o 16 7
2. Owns 2 wt only 36 6 1 1 0 0 37 7
3. Owns buffalo only 287 13 0 o 0 o] 287 13
4. Owns 4 wt & 2 wt 1 1 o o o o0 1 1
5i.. owns 4 wt & buftalo K:] 4 0 o 0 o 9 4
6. Owns 2 wt & buffalo 11 ] 0o o o} o 11 6
7. Owns 4 wt & 2 wt & bufthio O 0 0 0 o 0 b o
8. Owns 2 or more 4 wt 1 1 o] o 4] o 1 1
9, Owns 2 or more 2 wt 0 0 o 0 0 o .o __o

. ' Sub Total 362_ __39_
(3)°" . Padaviya Tracts 10-12

Allottees Non-Allottees Total

residing residing
on scheme off scheme o
Popn.Sample Popn.Sample Popn.Sample Popn.Sample

1. Owns 4 wt only 11 7 0 0 o s] 11 7
2, Owns 2 wt only 7 7 0 o] o 0 7 7
3. Owns 4 wt & 2 wt 26 7 0 o 0 0 26 7
4., Owns 4 wt & 2 wt 0 (s 0 (4] (4] o o 0
5. Owns 4 wt & buffalo 0 0 0. 0 )] 0 o O
6. Owns 2 wt & buffalo 1l 0 0 o 0 0 1 0
7. Owns 4 wt & 2 wt &
: buffalo 0 0 0 0 0 0 o O
8. Owns 2 or more 4 wt 1 0 0 0 0 G i o
8. Owns 2 or more 2 wt 0 o 0 o o o .o o
Sub Total ==g= 21 )
Grand Total 352 69

APPENDIX V  SCHEDULES USED IN DATA COLLECTION

The .schedules relevant to farmers, are presented first, followed bj

- e o Gt e it

those relevant to the owners sample. Note that schedule 6 is used for

- vt oo e

both, and that the size of the sociology schedule prevents its inclusion

. here.
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‘TABLE IV.2 CHARACTERISTICS OF OWNERS SAMPLE - KAUDULLA

owns

QO N

g

Sy

Allottees

25

1(2)
4(1)

8

0]
0
0

7ea)
14,

cooo00O0 ?5

Non-Allottees
residlng residing
on

off

‘scheme Scheme
Popn Sample POpn Samp Popn. Sample Popn., Samp—

\m\

OO

coo0OCO

le -
0 . (2
0 0
o 0 .
0 o0
0o . 0
0o .0
0 o ()
0 o o0
0 0 0
ke

Figures in brackets represent sample selected
_from Minneriya St.IV, for which pOpulation

4 wt only
. Owgg»z wt only 21
. Owns buffalo only s
Owns 4 wt & 2 wt -2
. Owns 4 wt & buffalo 4
.-Owns 2 wt and buffalo 13
.Owns 4 wt & 2 wt & - N
e buffalo 1
8. Owns 2 or more 4 wt o
9. Owns 2 or more 2 wt 0
RPN ‘
Note:
data are not given.
TABLE 1V.3.

1) padaviya Tract 2 and Padaviya Town

Owns
Owns
Owns
owns
Owns
Owns
.Owns

- - .

ORI U D W

Owns

owns

4 wt only

2 wt only
buffalo only
wt & 2 wt
wt & buffalo
wt & buffalo

or more 4 wt

NN BN B R

wt & 2 wt & buffalo

"’

O MOXe: Z‘:Wtw.z,iff- e

"Allottees

popn. Sample Popn. Sample Popn Sample .Popn.Sam

co0o OO OL®
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v, Total.
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000000000
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APPENDIX v

A NOTE ON THE SIZE AND DISTRIBUTION OF THE NATIONAL FARM POWER STOCK:

pre

In the body of this report we have discussed the densities and use-

levels :of farm power at:the:study locations.. (3.1,3.2) .. Here we attempt i
to provide -a broader ‘context.for oun”qbservangoggnhbybcoqpiling data .
by agro-ecological zone for the country as .a whole. .The data for this
exercise are of dublous reliability. Assumptions bave to be relied upon
extensively in determining what portion of the farm power stock is in .
working order, what.the work rate 1s in land preparation, and 80, on.

il . '. g i
Such data and assumptions are, however, the basis of a current policy-.
oriented farm power planning exercise (FAC, .1980), and wexieg;,tpgtggcme
re~-working -of the ghta, with some comments on the FAO methodology, would,
‘be” appropriate. We thus attempt to estimate farm power_populations7b§v_
zone, to place them into the context of the asweddumised acreage and to .
estimate the proportion of land preparation attributable to each. This
1ast exercise leads to guestions of whether there:is a farm power deficipg
not to. imply that part of the asweddumised acreage remains unplonghed
for lack of’ power since in practice the areas Which are not tilled are
left fallow for a variety °f_2£23£ reasoppnghe chief of which is lack.
of a reliable water supply) but in the sense that there might be excessive
delays in land preparation attributable to non-availability of power,

and/ox inadequacies in the quality of work done resulting from someheed
- ' S

to spread the existing power stock too thinly.

B Y . .
Ok 00D Vg

o Elelimee EENRYTS
sl faue o Y "
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V . I THE NATIONAL STOCK OF FARM POWER -

1) BUFFALOW POPULATION

~
‘

There exist at present two major Bources of official statistics relating
to the size of the national buffalo populatlon, but the wide discrepanciea
they contain cast serious doubt on their reliability and usefulness. for
planning purposes The first source is the Annual Livestock.Population -
Survey conducted for the Department of Census and Statistics (D.C.S) )
based on the 1nd1v1dua1 Grama Sevaka -] (village headwan) annual estimates
of the livestock population for enbh particular area (Table VI.I). (referred
'to helow as the Annual Snrvey). Since, the d.S's lack of interest 1h this
annubl Bukvey is nbtdrious the eatimates Have, in officidl circles, been
widely regardbd dis 1hadcﬁfate,.bfeference being given td the second majo
bource bt livestock dats, the 1882 and 1073 Agticulturdl Censuses.(referred

” to below as the Census).

TABLE V .I: BUFFALO POPULATION

Year Number . ~ Year{(cont'd} Number(cont'd)

(' 000) (*000).
1960 813 1970 736
1961 772 1971 731
1962 667 (596%) 1972 748
1983 : 852 1973 711 (381%)
1964 1002 1974 736
1965 : 1051 ~ 1975 ' 818
1966 832 1976 854
1967 765 1977 796
1968 ' , 783 1978 814
1969 . 765 1979 , 844

Source: Annual Livestock Population Survey, DCS.

* Census figures for the respective years.

According to the 1962 Census which was & national door-to~door survey,
.the buffalo population in that year was 596,000. The DCS Annual Survey
estimate, for the same year, was 667,000, Since then the gap between
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the two estimates has widened, so that 1n 1979 the former,with a negative
rate of change, was only approximately half the latter (showing a positive -
rate of change), Attempts to make forward projectiOns of buffalo populations
are thus beset by two problems: uncertainty regarding the appropriate o
base figure, and uncertainty in the selection of an appropriate rate of e

change.

At the most pessimistic extreme, the compound annual 4% rate of decline
derived from the difference between 1062 and 1973 Census figures, will,. when
based on the 1973 Census figure of 381,000 buffalo, give a curréht 1980
population of 286,000. Using an alternative rate of decline of O 7%

adopted by the National Livestock Development Board (NLDB, 1979) gives

a 1980 herd of 363, 000 Table VI.2) At the most optimistic extreme, the
Arnnual Survey figures show an increase in the populatlon between 1973 and

1979, to give a 1979 figure of 844,000 buffalo.

TABLE V .2  BUFFALO POPULATION PROJECTIONS ('000)

e e e e e e . e P S S S T 0 B i s R B L L S e ek S B8 B 8 AR £

shor-

1963 1973 1074 1975 1876 1977 . 1978 1979 1980

- - - - - -l - - — - - - — - - o na

1y 596 381 - 286
2) ses 381 378 376 373 370 368 365 363
3) 667 ° 711 736 818 854 796 814 844

Source: i) Census base (1873) at 4% p.a. decline derived from
' o 1962 and 1973 Cemsus figure. .’ .
2) Census base (1973) with 0.7% p.s. decline derived from
KLDB.
"V - 3) Annual Survey figures. =

3

To decide on a "best estimate” for 1980 in view of such.widely—di&ergent

figures is not easy. There 1s, however, an increasing body of evidence

which suggests that the Census base for 1973, and the 4% p.a;'docline

derived fmom its comparison with 1962, are excessively pessim;;;xp;
Calge

The 11holihopd of underestimation of the buffaio populations by the

Consus mayoriginete both in deficiencies 1n survey methodology and 1n

ithe tendeﬂo&.oﬁ zeme hexrd owners, part;cqlarly in the free-grazing

Dry Zone, to- und@westimate actual buffalo numbers. ?he evidence from

-yocent studies certainly points to such an underestimate:
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For instance, in a‘houée—to~house census conducted\recently by the
XLDB.in the Kuliyapitiya electorate in Kurunégala District a total of
10;070 buffaloes‘ were counted, owned by 80451 persons. Since Kurunegala
‘has a population of 1,159,000 persons, the total numbeéi of buffaloes
in the entire district may be roughly deduced as 144;000. This compares
fairly well with the population of 157,000 estimated by thé Annual
Survey in 1979. |

A spurvey conducted by the Depattment of Anihial Produetion and Heaitﬁ at
Peradeniya within a number of Agrafian Service Centre areas similariy
suggests thgtvfor.sqﬁe districts the Annusl Survey estimate 1s a more
reliable measure of actual livestock populations. In the hé;d count
conducted in ASC areas in Kurunégala and Anuradhapura Districts, average
buffalo herd sizes were found to be far higher than those reported by

the 1973 Census. The buffalo population for Kurunegala was estimated

as 178,000 in comparison to 108,000 (1973 Census) and 157,000 (1979
Annual Survey). For Anuradhﬁpura the survey estimate was 109,000 in
comparigson to 44,000 (Census) and 113,100 (1879 Annual Survey) Conversely,
calculations for Galle and Matara Districts correspond more closely B
with the 1973 Census figures.

(pers. comm., E.M.Richards, FAO/Dept. Animal Production and Health).

On the basis of those considerations it is the opinion of the recent FAO
Livestock Development Mission to Sri Lanka (Jhnuary, 1980) that the present
livestock population would be closer to the village headmen's figures

1]
given in the Annual Survey, although these are also considered unreliable.

Even at the.mdat oﬁyiﬁisticv estimates of the 1980 buffalo population,

some aﬁbateﬂtiai‘ féduction~ since the peak of the mid-sixties is evident.
Much 6f thié“is,accounted for by the growing demand for beef, which 1is

the cheapest of meats available to consumers. Buffalo off-take rates
are.difficuit to calculate since the slaughter of buffaloesvis prohibited,
forcing fbe activity to continue concealed. Wh11e~the.number of buffalo
hides processéd by the Ceyfoﬁ Leather Products Corporation in 1978 and 1979
was 2,580 and 4,000 respectively,’it is felt that the actual rate of _
slaughter is in excesé of 20,000 head per annum (Burch, 1979). The shrink-
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TABLE V. .3 DISTRIBUTION BY DISTRICT AND AGRO-ECOLOGICAL ZONE OF THE
' BUFFALO_POPULATION

Zone District Population Percentage
i s 1879 distribution
Wet 1. Colombo: : 11,100 1.3
2. Gampaha 28,000 3.4
3. Kalutara ' 29,700 3.5
‘4. Galle 13,500 1.6
5. Matara 16,200 1.9
6. Keogalle 27,700 3.3
7. Ratnapura 31,600 3.7
8. Kandy 30,700 3.6
9. Nuwara Eliya 5,800 0.7
Total 105,100 231
Inter- .
mediate 10. Kurunegala 157,000 18.6
" 11. Matale - © 325200 3.8
“u 12, Badulla 17,200 ' 2.0
| Té‘tal =§gg‘.‘:gg .—2:2:5::5_“:
Dry " 13, Puttalam - 24,600 2.9
- 14, Monaragala 14,100 1.7
15. Jaffna . 1,700 0.2
16, Vavuniya - 4,300 0.5
17. Mapnar ... 6,400 0.8
18. Anuradhapura . 113,100 13.4
“19'2 Polonnaruwa 53,900 6.4
20, Trincomalee 43,600 5.2
21. Batticaloa 39,800 4.7
22. Mullaitivu 15,600 1.8
23, Amparai 58,200 6.9
24. Hambantota _66,900 7.9
Total 442,200 52.4,
Sri Lanka Total gégéz==

,_:Sourgg; Annual Livestock Populatioh 'Survey, 1979 (DCS)
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ing areé‘of available grazing land and the spread of tractorisation
in the rural sector as a substituté for,'rather than a.supplement to,
buffalo draught power, particularly in the Dry Zone where over half
the total herd.is located, has also been a contributing factor to the
feduction in the buffalo population in the last decade and a hsalf.
On balance both the Annual Survey figures and - the NLDB projections
aﬁpear more regl;stic then extrapolations based onbdata dru@n-from
the two Censuses. . o

l

DISTRIBUTION OF BUFFALOES

Table V .3 shows the district and zonal distribution of the buffalo
population based on the 1979 DCS Annual Su}vey. Comparison of

the distribution of the national herd according to agro-
ecological zonmes with that of asweddumised land (Table V' .14) suggests

an imbalance in theé spatial distribution of the island's buffalo populat-
ion in relation to zonal draught power requirements. The Dry Zone '
accounts for 62,1% of asweddumised land but only 52,4%'6f the national
heid On the other hand the Intermediate Zone supports 24.5% of the
buffalo population while accounting for 15.5% of the asweddumiaed area.
Although from our work rate assumptions below (Table V' .12) there are
gufficient numbers of buffaloes to cultiyate gome 96% of all the
asweddumised land, the tillage capabilities of the dry zone buffalo stock
£all short of: total requirements, .. although seem to comfortably exceed
(by a factor ‘of 2.4) the estimated Maha acreage prepared by buffalo in
 1978/79 (Teble V. .14). ' S

Until suchmfimé as the data base is considerably improved'a reliable
aaaesament of draught buffalo stbcks ‘in the rural sector will remain
impossible. ¥Yithout accurate and consistent livestock statistics the
existence of power deficits and surpluses will be simultaneously argued
sccording to the source of data "chosen. The ' Highland Crops and Livestock
Suryey (1979/80) currently conducted by the DCS and the proposed 1981
Agricultural Census, along with a number of smaller acale surveys, might

overcone some of the deficiencies in livestock data in the near future.
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’the country(see Table V .5).

- It is pertinent tc record that neat cattie are also used, albeit on a

1imited acale, for land praparation_iﬁfsri Lanka., Their use 1s
restricted to the drier parts of the country, such as the North and

North-East provinces, where dry and semi-wet tillage 1is practised.

iiThere is an increased awareness of the potential of different breeds

of bullocks in tillage operations (e.g- Sri’ Lanka Canada Dry Farming
Project , the Tank Irrigatiom Modernisation Project)and whether ‘this’
will lead to appropriate experimental work and more widespread use

of them by farmers remains to he seen, As goon as more reliable

and comprehenaive data on the use of neat cattle for tillage ﬁécumes
availahle planners will be able to jnclude another 1mportant ‘dimension

in the national farn power ‘mix.

[« [ SRSV e A

2., TWO WHEEL TRACTORS

According to the Registrar of Motor Vehicles (RMV) compulsory
vepistration 6f 2 whéel tractors (2 w.t.) started only in 1973. Table

vi:'4 ghows the growth of annual’ régistrations. S o

Crsuin
TABLE V .4 TWO-WHEEL TRACTOR REGISTRATIONS
Year. . . e Number _ : _ Accumulative Totai
1973 .1, ... L 1,311 -, . 1,311 .
1874 1,864 3,175
19757717 HERES L . 1;’1’67 : : 45 282
1,9.76.'~ Lo o 7?0 S 57062
1977 _ 1,004 6,156
1978 2,273 8,429
;1978 2,032 .. 10,461
Source : RMV S S

While the possibility exists that a certain ’proportion of 2 w.t. are"
unregistered (e.g. of the 77 machines in’'the Farm Power Survey, 24

are unregistered) the import figures for the same period suggest

‘that RMV data are not a gross misrepresentation of the available

supply of this power type for agricultural and transport services in

L

Since 1970 a total of 12,156 two-wheel tractors have been imported,

with nearly half of these arriving after the "liberalisation” of tractor

imports in 1977 when the State Trading (Tractor) Corporation 'ceased to
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continue operating as the sole import agency.x

The 1978/79 Seasonal "Reports of the Assistant Directors of Agriculture
calculate the size of the operational 2 w.t. fleet at 9,340 (Table V..10)
while the Ministry of Agricultural Developﬂent and Research (MADR)
estimates that there are ‘11,287 machines in the country, baséd largely
on the findings of the’ Government Tractor SurVey of 1974 (Burch 1979)
with the addition of imports in’ subsequent years '
Assuﬁiﬁg”ihﬁt fﬁeZOpe}élibﬁal ‘1life of the averégé power tiller 1is asix
years, the avallable stipply will comprise those imports siice 1874, e,
approximately §000. This figure is supported by RMV ‘vegistrationas for
the same period.

In order to calculate the number of 2 w. t. availsble to the small farm
séctcr for seasonal ‘land preparation and other agricultural. activities,
deductions have to be made for tractors employed solely in haulage work
and in the estate sector, whether under govermment or private control.
The 1974 Tractor Survey calculated that 95% of all serviceable 2w.t.
werq'uébd iog agricultural purposes. This figure is generally'regarded
as over—opfimistlc.’ For the purposes of calculating the degree of
availability of 2 w.t. for agricultural work the assumptions of 80% of
the total fleet in the Wet and lntermediate Zones and 80% in the Dry
Zone have been used (see Table V..5) m this basis, 7740 machines are
estimated to be available for seasocal field cultivation. Bowever,
;hese estimates require cautious treatment since tﬁe markets for
agricultural and non-agricultural tractor time are neither static nor

Y

at any given moment clearly defined.

The zonal distribution of 2 w.t. according to four different sources is
given in Table V...6. Following this, for the purposes of calculating

tractor densities in each zone (Table VI, 13) we assume a distribution

ratio of 25.15.60 between the Wet, Intermediate and Dry:anes respectively,

However, due to the mobility of all tractor types (particularly 4 w.t.)
between districts and zones in response to seasonal agricultural and
‘related requirements, exercises designed to determine district/zonal
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power surpluses or deficits are of limited use.

Table V .5 TWO WHEEL TRACTOR IMPORTS 1970-1979

Year 1Iseki EKubota. Yanmar :Other- ‘Totax - " Cumulative Total

1970 94 189 L - 565 848. 848
1871 550 850 - -~ . 1400 L. 2248
1972 251 T - 1 302 556 - 2804
1973 300 200 200 2 702 = 3506
1974 510 300 - 10 .. 820 T 4326
1975 - 800 500 1 1301 - 5627
1976 - - - - - 5627
1977 3 1103 300 - 1406 . 7033
1978 48 3951 1050 1 5050 . 12083
1978 48 - - 25° 73 12156
Source: State Trading (Tractor) Corporation and other private tractor '
agents.

Table.V..6 ZONAL DISTRIBUTION(%) OF TWO-WHEEL TRACTOR3

Zone 1 2 o2 ' 4 .
- " Tractor Agricultural Dev. . =1974 _ Assistant Director
.. Corporation Authority o Tractor of Agr. Report
T A
- Wet ... .. 25.0 . 30.3 39.1 T e
Intermediate 22.3 24.2 ' 1.7 6.9
Dry 52,7 45.5 : 49.2 .. 83.4

Notes : Column 1 - as reported in April, 1979

" Column’ 2 - as repmried in June, 1978

< Both columns are drawn from personal communications with the
- FAO Farm Power Study Team.
Columns 3 and 4 from Table V. .10.

‘3. FOUR-WHEEL TRACTORS
By the end of 1979 the number of four-wheel tractors (4 w.t) registered
in 8r1 Lanka since 1961 had reached 18,641, One possible method of
cslculating the size of the current operational fleet is to assume that
on average the working 1ife of each tractor lasts 10° ‘Vears €10, ‘000 hours
at 1,000 hours per annum). RMV registrations for the period -$970~1979
totalled 9,128, with over 58% of these registered in 1978 and 1979.
Kowever given the 1mprovement 1n the supply and distribution of spare
parts during the 1ast iew yeare and the mechanical ingenuity found
at repair centres throughout the ieland the ten year lifespan of the
4 w.t is likely to be a pessimietic “estimate. ’
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Teble V .7 FOUR_WHEEL TRACTOR REGISTRATIONS

‘Year Nusber Cumulative  Year . Number Cumulative Total

- g0 . TOtal ‘ -.(Sggt:..g) -t i ok e o s A e o e i o

1661 886 286 1970 "'11223 14736 -

. 1962 1094 - 2080 971 - 274 11010

~ 1p83 799 2879 1972 1006 12016

‘1884 . 507 3388 = 1973 158~ 12171
18856 300 3688 | 1b74 192" 12868

. 1066 1095 . 4¥8FT T 1b1s 2000 . 12688 - - .o
1087 - . 1792 6573 - 1b76 310 - 12878 s
1968 1130~ 7703 . - 1977 450 138e8 -
1869 1810, 9513 1978 2532 15853 s

1979 2786 '18641

Source: RMV

i

The véiume of tractor imports overutﬁe last ten years. (including also part
of 1969) 1g given as approximately 10,000 in Table V .8. In contrast, |
the Lﬂ?B/?é.Seasonai' Reports of the Assistant Director of Agriculture
indicate the total 4 w.t. population as 6643 for all bﬁﬁ;bne district,
- with the major share'ofifhbse located in the Dry Zone. However, it is
11kelj‘-that the current fleet of serviceable tractors is best calcﬁgated

" -from the RMV and import dats, and is assumed to number 9500.

The zonal distribution of 4 Q%t. is calculated in the ratio 20:20:80
botween the Wet, Intermediate and Dry Zone respectively (Table V .9).

Accordsng to the 1974 Tractor Survey only 72%  of the 10,151 four-wheel
tractap were is workiﬁg order‘(Table V'.10), and of these 84%*Were”‘” '
eaployed in agricultural work in the small farm sector. . The Survey was
conducted at a time of severe spare parts shortages: with the improvement
in apare parts availability and the higher proportions of hew tractors in

: 1the total fleet and the percentage of tractors in working order is
probably greater today ' '

The availability of 4 w.t. for field cultivation 1s influenced by the
svaii#bility of, and rates paid for, alternative uses such as'haulage.
It is assuied that 50% of that part of the national fleet located in the

. Wet Zome is available for field cultivation there, 70% in ‘the Inteérmediate
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IMPORTS OF FOUR WHEEL TRACTORS, 1966-1878

817 62 468

TABLE V. .8

Year Massey Ford David I.M.T. Harvester  Russian Other Total Cumulative Total

' Ferguson . Brown. International - ' N
1966 833 167 . - - 50 - 4 1054 1054
1967 1293 333 - - 210 . - 128 1964 - 3018 .
1068 735 221 4 - - 218 - 99 1347 4365
1869 1149 476 184 - - 119 - 96 2024 6389
1970 445 120 - - T - - 70 8335 7024
1971 876 - - - - - - 876 7900
1972 124 - - - - 30 4 34 7934
1973 - - - - - - 2 2 7938
1974 - - - - - 31 100 131 8067
1975 101 - - - - - 2 103 8170
1976 .20 5 - - - 104 1 130 8300
1977 453 283 - 201 106 200 9 1252 9552
1978 1652 406 40 - 100 - 5 2203 11785
1979* 1983 100 - - 3230 14985

Source: State Trading (Tractor ) Corporation ard private tractor agents.

“* (up to 15/2/80)



‘ ibﬁé;dnd 80% in the Dry Zone, i.e. 6,810 machines in total (see Table
-V°.10) This distribution 1is on estimate based on "observationa and

. discussions with 1ndiv1duals and agencies associated with farm mechanisa-
tion "(FAO 1980). The Dry Zone figure ‘corresponds closely with the
peak season distribucio.: between agricultural and n;;—agricultural

'-\/'

work obsetved from our data (3 2 above).. .'m

“Table V .9 20NAL__DISTRIBUTION (%) OF FOUR. WHEEL TRACTORS

1. 2 3 A

Zone Tractor Imports Tractor Imports Agricultural Tractor survey
. excluding Colo- excluding Colom- Divisional 1974.
mbo 1973-'78. . bo 1978-'79. Authority,
c— e —— SR 3L 4. LT
‘Wet . 25.5 S 20.0 23.0
Intermediate 22.8 - 20.8 20.0 -17.3

Dry 52.0 64.8 50.0 59.7

Source : Columh 1 and 2 -~ Tractor Corporation
Column 4 -~ Table V. .10.

Note : Columns 1, and 3 are quoted from personal
communication with FAO FArm Power Study
. Teanm.. A _ .
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Table V .10. DISTRIBUTION OF 2 w.t. AND 4 w.t. BY DISTRICT AND ZONE_

Zone District Two-Wheel(A) Two-Wheel(B) Four-Wheel(A) Four-Wheel(B)

No. _..% No. ... % __ B k. No. 2.
Wet 1l.Colombo 387 10.8 149 1.6 780 7.7 31 0.5
2.Kaluters 116 3.2 . 66 0.6 9 - 1.0 37 0.6
3.Galle 183 5.1 7% 72 0.8 148" 1.4 2077 0.3
4.Matara 270 7.5 217 2.3 460 4.5 67 1.0 .
5.Kegalle 40 1.1 - n.a - 8312 3.8 na. -
6.Ratnapura 181 8.3 138 1.8 162 1.6 66 1.0
7 .Kandy 194 5.4 264 2.8 185 1.8 30 0.4
8.N'Ellys 19 0.5 14 01 177 1.7 . 14 02
Total 1400 39.1 910 9.7 2340 23.0 265 4.0
WIS Ee — - j———4 == S b+ p -t
Inte- -
rmed-9.Kurune- 220 6.1 471 5.0 1300 12.8 464 7.0
iate gala :
10.Matale 65 1.8 86 1.0 218 2.1 104 1.6
11.Badulla 134 3.7 76 0.8 239 2.3 68 1.0
Total 419. 11.7 643 6.9 1754 17.3 636 9.6
P S == =h= Samme St ot P-4
Dry 12.Puttalam 136 3.8 140 1.5 283 2.8 189 2.8
13.Monera-~ ' ' '
gala 119 3.3 8 0.9 171 1.7 152 2.3
14.Jaffna 123 3.4 266 2.8 866 8.5 12711 19.1
15.Vavunia 32 0.9 31 0.3 617 6.1 . 519 7.8
16.Mannar 24 0.7 28 0.3 453 4.5 1305 19.6
17.A'dhapura 363 10.1 1091 11.7 773 7.6 659 9.9
18.P'naruwva 83 2.3 2424 25.9 820 5.1 202 3.0
19.Trinco-
malee 96 2.7 2827 30.3 742 7.8 126 1.9
20.Batti-
caloa 26 0.7 15 0.2 671 6.6 408 6.1
21.Amparai 159 4.4 35 0.4 526 5.2 661 9.9
22.Hamban~ _
tota 603 16.8 841 8.0 435 4.3 250 3.8
Total 1764 49,2 7187 83.4 6057 897 5742  §6.4

SRI LANEA TOTAL 3583 100.0 9340 100,0 10151 100.6 6643 100.0°

Source A: Findings of Government Tractor Survey, 1974, Ministpy of
Agriculture and Lands (quoted from D.Burch, 1979)

B: 1978/79 Seasonal Reports fo the Assistant Directors of
Agriculture, Department of Agriculture, Peradeniya.
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Table V 11 PERCENTAGE OF ANNUAL PADDY ACREAGE BY POWER SOURCE
X © FOR LAND PREPARATION. '

- " s - st o B u—----m_—u--—.—---‘—-—-—-

Zone : 'Mammoty S Animals Tractors

% % %
Wet a7.8 " 41.8 b
JInyermediate 3} 6.8 63.3
Dry o | 3.7 26.4_
Sri Lanka'  17.9 _37.3

Source : Department of Agriculture, Peradeniya..: '
Calculated as an average over four
seasons i.e. Maha and Yala in 1977/78 and
1978/79.

et
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Table V. .12  THE EFFECTIVE AVAILABILITY OF DRAUGHT POWER BY TYPE

4 w.t.

-~

———

L e e Lt e 0 o

AND_BY ZONE. T
Total % available Effective No.
"gupply -  for cultivat- of units
. ion - available for
e . __' o cultivation _
Wet Zone Buffaloes 195100 490 - 3go20
2 w.t. 2250 80 ., 1800
4 w.t. 1800 50 .. 9% "
Intermediate Buffaloes 206400 40 ‘41280
Zone ‘ 2 w.t. 1350 80 31080
- TN S 4 w.t. 1800 70 1330 -
-Dry Zone Buffaloes 442200 40 88440
. 2 w.t. 5400 90 4860
-— dw.t. 5700 .....580 _________.4s60 ____
Sri Lanka Buffaloes 843700 40 168740
o B wat. 9000 86 7740
9500 72 6840

- 2 2 B a0 i s S e

Note: 1, Percéntagea of availability for field cultivation f&f'each
:  power type are drawn from personal conmmunications with:the
HFAO Farm Power Study Team.

TR g

., 4. The" following work-rate agsumptions are used -

Buffalo

season in-Maha.

. 2 wheel

tractor

- 400 Tt i 0 4 e

.- Source :

: 0.30 acres per 5 hour day, 32 day land preparation
Output per Maha is 9.6 acres:pex:peir.

. 0;67 dcrés per 8 hour day, 32.5 day land prepédfation
-”;seaaen<1n Maha. Output per Maha is 21.8 acres per unit,
4 wheelJ‘”

traétor - 2“0 acres per 8 hour day , 32.5 day land preparation

season in Maha. Output per Maha is 65 acres per unit.

S

B
+

Team.

161

EE
Buffalo- R N.Parker, "Tank Irrigation Modernization Project
Characteristics of Existing Tractor
Operations; " Jan. 1979, :

T;acforé{idpérsonal commﬁhicatfon with fAO ?drm P&ﬁér Study
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4., POVER DENSITIES IN RELATION TO ASWEDDUMIZED LAND

Table V ..13. POWER DENSITIES - PER THOUSAND ACRES OF ASWEDDUMIZED

LAND 1979{§9 e . e i

Zone ‘Buffalo Paifs: 2 'Wﬁiél Tractots ‘4 wheel Tractors
— No._  Demsity No. __.. . Demsity  No. . _ _ Density
Wet | 1800 4.8 980 2.8 C
Inter- - K R e et SR
‘mediate 41280 157.9"
Dry .. 88440 84.5"
8ri Lanka,168740 100.1

L EEmsns BzmEk .

Note. Densities refer to draught power units available for £1eld

- cultivation ~ see Table V .. 12 ‘
In Tables V. .10 - V .13 we summarise existing data on power distributions
by District and ZOne, and estimate the effective availability of farm
power by. Zone and the effective densities of power per thousand acres
of asweddumized land. ' ’

Some 1nterest1ng differences are revealed when the density figures 1n=:“
Tahle V. .13 are compaped with the power densities obtained in each of
the Dry Zone study locktions (Tables 8 - 18) . It mhst be borne in mind
: that the study locations are all major irrigation schemes, and are likely
to have !avourable power densities. The aggregate average of 4.4 four-
wheel tractors recordad for the Dry Zone conceals considerable distriect-~
wiae variation in the distribution of tractor population per thousand
acres or asweddumized land within the zona.. Densities of 4 w.t. at
Padaviya and Minneriya are well in excess of the zonal average, while
Uda Walave ‘and Kaudulla are roughly half. Thé study location densities
do not 1nc1ude tractors located. outside the schemes which contribute a

significant portion of their activities to on-scheme work.

It is estimated that there are 4.6 two-wheel tractors in the Dry Zone

'per thousand acres. Only Kaudulla evidences a similar concentrat%on

of such traétors; the remaining locations have tractor densities well abpve
the average. Buffalo densities are not directly comparable: by halving
the study location figures for adult buffaloes the draught herd 15
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obtained,” ﬁnd the halving of this providea:the number of draught

pairs. The Intermediate Zone average reflects the concentration

of much of the national herd in this area, ggrﬁgcularly 1ﬁ.the gq;unegala
district.(Table V. .3). Agaih, figures from thg_study_quatiogg_q:x152
pairs at Padaviya, 75 at Kaudulla, 66 at Uda Walawe and 55 at Minneriysa

- are spread on both sides of ;the Dry Zone. average, which is both a
moderately - reassuring degree of compatibility . between data from )

‘ different sources, and an indication of the wide range which the Dry Zone ,

average conceals.

The estimation of the island's power requirements-baSed on the simplg
arthmetic: of.each zone's aggregate power supp11es can lead to the
migallocation of future resources. to. districts -and schenes unless the
zonalwgenSities are disaggregated. sufficiently to reveal the precise
variations in local scheme and tract level power concentrations. The»I
data displayeg 1n the two power density tables indicate the extent to

which’ a national or zonal average.. conceals locational variations.

'S. A SHORTAGE OF POWER?

Working from the assumed work: - rates and_gffeckive populapiqn densities
of farm power (Table V .12) we can now estimate very broadly the tillage
cdpacity‘of the effective stock, and relate it to the tillage patterns
reported by Agriculture Department. Officials.(Table V..11). This is épge_
in Table V .14). o

| Both the methodology (taking as static what is an essentially dynamic -
market for power time) and the detailed assunptions underlying eierciéea
of this type are questionable. For instance, a strong source of potential
error lies in:the estimated work-rates of power-types. Whilst we accept
the FAO: :(1880) rates for 4 w.t. and 2 w.t., our estimates of buffalo.
populationa are higher, andour tillage capacities are based on a potential
of 0.3 acres/pair/day (Table V..12) as against their"sow 0.156 acres/pair/
day. Thus the buffalo tillage capacity that we estimate'is larger than
the FAO estimate. The higher work rate is extracted from observationg

hy Parker (1978) in an area where buffaloes are used extensively with
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ploughs, a technique likely to give higher performance fhanwthe;ﬂ“tampl-,
ing” .techniqhé obgerved in some other areas. Analysis of dats currently
being collected will shed light on whether the typical Df& Zone perfor-

mance corresponds more closely with one sssumption than with the other.

Similarly, by contrast toithe figures displayed in Table V .11, Piilgnayagam
(nineo, undated) shows from field trials data that a 4 w.t. using h;@ -
tine tillér for . wetland tillage operates at between 50% and 80% fié;d; _
efficiency. With a péteﬁtial capacity of 0.7 acres per hour,lactua-ii--.i
output lies in the range 0.35 - 0,56 acres/hour i.e. a 4. w.t. is capéble i
of ploughing one acre of ‘{énd in 1.8 to 2.8 ‘hours. . For 2. w. t., oneacre:
of land ¢ah bb ploughed in 6.2 to 7.1 hours using a rotavator under wetland
conditions. For 4 w.t. tdis is sighifivant improvement oh the assumed.
rates Used in Table V..12 ahd nearby dotibles the total 4 w.t. tillage.
capability in each zone. -

Again} the FAO team relied heavily on assumptions of use-levels of Farm
Power. Our .early data analysed in Section 3.2 suggest that buffalo and
tractor resourcés are being used at far below potential levels, Based. o -
on & 20-week period covering the entire maha land preparation seagson,4w.t.were

found to work an average of 14.5, 11.9 and 15.2 hours per week at Uda:

Walave, Kaudulla and Padaviya respectively for all opersations (the time

devoted to agricultural-workfwas:sz%,‘BS% and 79% of .total time respecti-

vely). Annual nsage‘ratéé”projected from thgse;iigures fall significantly

below the FAO aszsumption of 1000 hours of operational' time per annum,

the highest extrapolation being 790 hours and the lowest 619 hours. Since

ihe dbbérved usage data are drawn from the busiest time of year, it is

likely that even these extrapolatéd figures are overestimates. Two-wheel

tractors recorded weekly use-intensities at the three locations of 13.3,

11.3, and 16.4 hours, approaching more closely their assumed operational

l1ife of boo bours per annum. Buffalo usage.per pair averaged nearly 7 |

'hodrs‘per week.
The much lower use-intensities observed from our preliminary data nnalysis
will radically alter the profitahility of tractor ownership. calculated on

the 'basis of the FAO assumptions, if assumptions regarding other aspects -
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of the codts and returns equation are accepted as valid. This is an
issue which.cennot be analysed in depth until more data_are available
from current field work. For the present purpose of estimating tillage
capacities, low tractor use~intensities do not necessarily imply that
assumptions regarding seasonal tillage capacities are 1nco?rect. The
agsunptions used both by FAO and by ourselves of 21.8 acres/season/2 w.t. ‘
and 65 acres/season/4 w.t. (cf. Table V .l1ll) may remain brosdly correct,
but the necessary time period for each power unit to cultivate these acreages
may be much monger than has hitherto been thought. I{ may be nearer a
80-day land preparation period than the 32, 5 days assumed.: Indeed, there
alraady exists some evidence to suggest that the land preparation season

18 nearer two months than one month in duration in many locations (TIMP,
pers. comm; Cropping Systems Study, pers. comm.) The implications of this
low tractor use-intensity and corresponding delays in tillage (and wastage
of stored water) fore a central issue in the present research and will be

discussed in depth dn a later report.

Nevertheless, whilst accepting that the figures in Table V ..14 are broad
estimates, some interesting trends emerge: first, the estimated capacit&
" of each power type exceeds the area it is reported to have tilled in
1979/80 in both Wet and Intermediate Zones, 1. e._there appears to be a8
surplus capacity of farm power in these zones as far as the requirements
of the small farm sector are concerned. In the Dry Zone, on the otherhand,
this ig true o only the resisdent buffalo population For mammoty
cultivation,the difference 1is small, and reflects perhaps the seasonal
nigration of casual labour from Wet and Intermediate to the Dry Zone(c £.
Crooks and Ranbanda, forthcoming). A similar migration of 4 w.t. has been
reported informally to the study team, and could account for part of the
apparent gap between 4 w.t. capacity and area ploughed in the Dry Zome.

In concldhion,'it wonld be unwise to rely too heavily on the results of
analysis of data which is of such dubious validity as that considered in
this Appendix. Tentatively, we would suggest that any "power gap" hypoth-~
esiged from such data (by FAOapd othere) is nkely ‘to be more apparent
than real. At the aggregate national levelg estimated tillage capacities
do not differ widely from reporta "of areas actually cultivated.(Table VI.14),
and there is no evidence that absence of farm power actually prevents
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cultivation .of asweddumised land We accept that it might delay '
cultivation, but would submit, as we argued in Chapter 3 above, that h
this is largely a result of problems 1n the organisation of power use,
and of low use-levels. It would be desirable to raise use—levels for ‘
many reasons, particularly those relating to the returns obtained from

: capital (3.3 above) and. 80 the problem seems to lie in the very low use-‘
' intensity of existing power stocks, not in any shortage of the number

.fjof powerﬁunite,

- - e - - = - o e 45 e .t - 0 i o e o 0 O 9

Zome "_‘192- Internediste Dry. §££.’£§915§’7
1.Asweddumized area 377975 261399 1046226 1685600
. (1978/79, acres) L - o
1% distribution . 22,4 | 15.5 621 100

2.Estimated acreage

prepared in Maha

.1978/79 by L |
i) Memmoty 152112 16224 48974 217310
i1) Buffalo 148672 151832"'ffi“': 340853 650357
1ii) Tractor . 40049. 79859 ”ﬂj;_ii'sssgss N 703894
. Total 340833 247915 os2813 1571561

bt = et __........-.-.... .

3.Estimated Maha
.- tillage capabilities

in acres of: .

1) Mammoty 171415 16858 35733 224006
41) Buffalo 374592 306288 . 849024 1619904
111) 2 Wheel tractor 39195 23517 105826 168538
iyl 4 wheel ‘tractor 61750 86450 296400 _444800, 7
Total . 646952 - 523113 1299292 | 2457048
4. ‘Power “'Surplus" 268977 . 261714 ... 240757 . . 7g;4g§ .
Sources:1 and 2 . ' Agricultural” Implementation Programme, . 1979/80, -
n .- :Ministry of Agricultural Development and Research
3. Table VI.12 ahove. CRE A

a4 Asweddumized area less: maha tillage, capacity. totals.
‘ ' e 168 g L B Fora



APPENDIX VI

POWER USE-INTENSITY AND HIRE _CHARGES

Canddw

In section 3.3 above, it was suggeeted that there is no urgency t0” generate
rapid returns to investments in farm power at either the national or the
individual 1eve1, primarily because of. lack*bf c%mpeting 1nvestment Opportu-
nitiee in capitsal goods. What we did not examine there is the relationehip
beiween net returns (over running costs), use-levels and hire charges. The
level of hire chergee is a critically 1npertant component of power owners'_
and .farmers' budgets, and can be hypothesised to be reiated tc use—ievels.
The relationship is discuesed below. | | o -

As suggested in 3 3 above, let us aeeune that poweryznners can broadly be ;
divided into two categories: those who have purchased power on credit and |
wish to, generate repid returns primerily in order to meet repayment obligat-
ions and, second those who have no euch ohligatione and are content to .

_ generate,returns over & longer period The two groups can be conceptualised
in terms of the asset-life attributed hy each group to the power unit - the i
former wishing to recoup fixed coste over, say, ‘'a 5 - year life, the latter
being content to spread fixed = costs over, say, 10 years. Clearly, the annuel
volume of “profit" (i.e. over running costs) necesgsary to recoup fixed costs
will be smaller for_tne ;etter than for the former, though not in the same
ratio as the respective working lives because, by reducing annual revenue
streame .to a Net Present Value, annual profits earned in years 6~10 w111 be -
more heavily discounted than those earned in 1',s, '

Annual profit over variable costs may be assumed to be a linear function of
hours worked. It is true that the net returne per hour worked will vary
according to operation, so that aggregate net returns vill be 1n£1uenced by

RTINS 1 S ST o o

the operation - mix, but the hire charges within operations and locations are

B Xl\ g Kk

observed to be relatively constant, so the assumption 13 likely:to'be broedly

correct. - If this is the case, thean clearly the oener reconping ver 10 years

-~'(—\ v]-..

ever houre at
woren gy L - :
the same "profit"/ hour, or at some point between these two extremes. We x

will work the same hours p.a. at a lower "profit"/ hour,

Fore

. can safely assume that variable coets per hour worked are unlikely to vary
167 ST '



between the two types of owner,
also similar, then the evidence
low use«intensity wili fall at t

previously mentioned spectrum

and if, as we suggest, hire charges are

-strongly«suggests that owners practising

he low hours/high profit end of the

In other words,“the preliminary observation

of uniform hire charges within operations and within locations suggests

thst low~intensity owners are no

lower annual ‘fixed costs ‘would

t using the competitive edge that their
give. them, but’ ‘instead are following the

vprices set’ by high-intensity users and simply ° working'the minimumfnnmber'

.of hours necessary to achieve whst they perceive as their necessary annual

return on capital.

Thus, whilst credit-purchase sch
achioeving ﬁigher use-intensities

introduction at a specific locat

emes suggested ' theinselves as'a neans of
in 3.3 above, 1t is likely that their"
jon where they did not previously exist will’

cause an all-round increase in hire-charges since those ovners who did not

purchase on credit terms and who
- offer lower hire charges to gsi

ieaders.\ There may be'specific

do not therefore have’any incentive to -
n more work, will simply’ follow the price~fr
 exceptionf to this generalisation, such -

as locations without credit-purchase schemes where, nontheless, hire charges

'sre fixed by reference to areas which do have such schenes. As a general-

_ point however, ‘¢redit purchase may be seen as a mechanism ‘for more adeguately

satistying use-level ‘requiremen

capital but at the expense of the farmer.”

ts dictated by ‘the internationsl cost of_,;w

A brief note on animal-power charges may alsoc be in order: Prelinminary

observations and data presented
Farrington et al (1980) suggest

_to follow increases in tractor h

in Farrington and Abeysekera (1979) and

‘that buffalo hire charges are increased

ire charges ¢aused by increasing fuel and

capital cogts. 8ince the life of buffalo assets is pre-determined snd

practicslly uniform, and the dec

based on some concept of the 1lik

ision on whether to invest. in them i8-.: '

ely annual return over the meintenance :

costs from a given pinimum volume of work, it follows that the possibility

of increasing hire—chsrges in th
always slightly lower so0 as to

work, will insofar as maintenen
{and cssual observations suggsst

gain to bnffalo owners. _A prior

that this. is the case. The most

is way, in step ' .with tractor charges, but

‘retain the necessary pinimum volume of -

ce costs do not ¥ise in the same proportion
thst they do not) represent a’ windfall

i arguments and’ casual observations: suggest

obvions solution but one running counter
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to current trends in farm power policies in Sri Lanka, and one which is

- only achievable on a large scale in the medium-term, is to increase

buffaio popnlations or the: use-intensities obtained from existing animal
stocks by better implements etc. in the hope that competition for work

will increase and hire~charges fall,
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PUBLISHED OR FORTHCOMING PAPERS

Farrington, J. (1979)
& Abeysekera, W.A.T.

Farrington, J. (forthcoming)
Ryan, M.J.

Abeyratne, F.

Bandara, S, (Mrs.)

Farrington, J. (forthcoming)
Ryan, ¥.,J.

Abeyratne, F,

‘Bandara, S. (Mrs.)

Fleldson, R.8. (1980)
& Farrington,»J.

Moore, M.P.

(forthcoming)

Ryan, M.J.
Abeyratne, F.
Farrington, J.
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Issues in Farm Power and Water Use
in Sri Lanka, Occasional Publication
No. 17, ARTI, Colombo.

>1Energy in the Small Farm Sector in

Sri Lanka. Proceedings of Seminar on
Energy in Sri Lanka, Sri Lanka '

Association for the Advancement of
Science, Colombo. January, 1980,

Draught Power for Small Farmers -

A Critique of Planning Methodologies
in Sri Lanka. Journal of Agrarian
Studies, Colombo, :

Labour Supply for Small Farm Develop-
ment in the Dry Zone.  Paper presented
at ARTI Seminar : Research, Development
and Rural Workers 25-4~80 Colombo.

Approacheé to Improving Water Management
on Large-scale Irrigation Schemes in
Sri Lanka, Draft submitted to ARTI.

Utilization of Buffaloes for Farm Power
in Sri Lanka. Presented at Workshop on
Water Buffalo Research in Sri Lanka,
Peradeniya, November 1980.




INTERNALLY - CIRCULATED PAPERS

Fartington, J. Sociological Issues. Typescribt.
1979. :

Parrington, J. Sociology questions relating to

. Water -~ Sone rough notes,. Typescript,
20-12-79. .

Farrington, J. . Some - thoughts on supposéd "power

shortages'". Typescript, 21-3-80

Moore, M.P. : Report on a tield trip to Kaudulla
and Padaviya Irrigation Schemes .
26/3-4/4/80. Mimeo, 6 —4-80

Moore, M.P. Scenarios for Changes in Water
. : Management Practices in Sri Lanka
and their Interactions with Farm Power
Use. Mimeo, May 1980,
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MAPS OF STUDY LOCATIONS IN APPENDIX VIII
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Map No.7

LEGEND

\

UPLAND SOILS { REDDISH BROWN EARTHS) - Dark red yellowish, red santy. clay toams,

moderately deep to deep well drained
undulating topography well drained
toccasionally gravelly) sub sot at15™ %"
Gepth. '

BOTTOM LAND SOS' S {LOW HUM!C GLEYS})- Sandy cicy toams dark brewn yellowish
brown or greyish moderateiy deep fo

deep imperfectly to poorly drained. .~

ALLUVIAL SOILS :- Dark brown lcams to loamy sands, deep
‘ and mederate’y well to poerly drained

MISCELLANEOUS LAND TYPES - Land with irregular and rock ouf crops

Source-Hydraulics fese irch ‘E.'u on/lnstitute of Hyarciogy IUK‘ Lesortmes: of Irrigation Joi=t Stug. on
Water Boinnies ot Ko g,
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EXISTING BOUNDARIES OF PADDY ALLOTMENTS
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AT E BRLEDING
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UPLAND SOILS REDDISH BROWN EARTHS: park red or yellowish red sandy
clay loams moderately deep to deep, well drained undulating
topography, well drained (occasionally gravelly) sub-soils
of I5"~36" depth (includes for Uda Walawe undulating rolling

Ranna Association). '
BOTIOM LAND SOILS LOW HUMIC GIEYS: Sandy clay loams, dark brown,
yellowish brown or greyish moderately dep to deep, imperfectly

to poorly drained (includes Uda Walawe Malabatu and
Sirambala Associations).
ALLUVIAL SOILS: Deep brown loams

Y
.
’

to loamy sands deep and moderately

% well to poorly drained. | -
ART C T ith irregular relief and rock outcrops.

- ANRATIC TAND TYPES: Land w,
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Map

No.V2

EXISTING BOUNDARIES OF PADDY ALLOTMENTS
UNDER CHANNEL-D22 IN TRACT.4 - UDA WALAWE

Reference
— . . Poad

o~ . Stream

.___."‘-'\ - Chanre/

v

= . Prain
. Sample altotments.




881

- Map No.13
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EXISTING BOUNDARIES OF PADDY ALLOTMENTS |
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SCHEGWLE | - CO G E S

00

0y
02
03
Ok
n

1
13

thy
21
2
23
24
25
3
32

by
42
51
52
61
n
72
&
82

- e o e e
3

Paddy - Locat

Paddy - 3 months
Paddy -~ 3} rmonths
Paddy ~ & months
Paddy ~ 4§ months
Rurrakkan

Maize

Sorghum

Menerd

Green gram
Black gram
Cowpea

Soya bean

Other legumes
Red onion

Bombay onion
Mustard
Gingel

Ground nut
Tobacco

Cotton

Chillies
Capsicum

Other vegetables
Manioc

Qther Root crops

1} Clearing & buming

12 Mammoty tilting

13 Cleaning/plastering bunds

14 Hand levelling

21 Oriving tractor ~ ist ploughing

22 Driving tractor - 2nd ploughing

23 Driving tractor - levelling

31 Oriving buffato - st ploughing

32 Driving buffalo - 2nd ploughing

33 Driving buffalo ~ mudding/tramp
ting

34 Oriving buffalo - levelling

41 Nursery work

42 Broadcast

43 Row transplanting

44 Random transplanting

45 pibbling (uplend crops)

46 Filling gaps

51 Hand weeding

52 Applying Herbicide

53 Applying insecticide/fungicide

Sk Applying fertilizer

55 Reguiating water

%6 Clearing chamnels/drains

§7 wWatching

é! Harvesting .

70 Cleaning threshing floor

7} Threshing by tractor

72 Threshing by buffato

73 Threshing by machine

74 Threshing by hand/feet

75 Drying/euring/grading/cleaning

81 Vinnowing by & w.t.
82 Winnowing by 2 w.t,

83 " hand
84 s machins
85 * hyman powered machine

91 Bagging for market
92 Transport to Market/house by
lorry

93 Transport by & w.t,

94 Trensport by 2 w.t,

95 Transport by oxcart

96 Transport by bicycle

97 Transport by headload

98 Waiting at rarket

01 Herding buffaioes

Q2 Herding cattle

03 Fencing

ob Stall feeding buffalo.

05 Stall feeding other
tivestock

WORKER CODES

11 Family male

12 Family ferale

13 Family child

21 Exchange mate

22 Exchange female

23 Exchange child

31 Hired permanent male

312 Hired permanent fersle

33 Hired permanent child

41 Hired casual male

42 Hired casual fzrale

43 Hired casuval chilg

DOWER_CODES OTHER INPUTS
T . - Type
1 G-wheel tractor 1 Seed

2 Fertilizer
3 insecticide
& Fungicide
S Herbicide

2 2-wheel tractor
3 Buffalo

b Cattle

5 Water Pump

6 Threshing machine
7. Other

OQwnarship

T Own

2 Hired

3 Exchange

irst Ploughing

2 Second ploughing
3 tevelling
& Trampling/mudding buffalo
S Threshing
6 Winnowing
7 Pumwing
8 Transport 0 = Other {spectfy)
lgglements
yne tiller
2 Rotavator
3 Disc plough
b Mauyldboard (for tractors)
5 Levelling board (for tractors)
0 Trailer/cart
6 Country plough (buffalo)
7 1ron plough (Suffalo)
8 Levelling board {(buffalo)
2 Winnowing fan
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SCHEDULE 2

Parmar's namteececsvens

SCHEDULE 2
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FINANCIAL TRANSACTIONS
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| SCHEDULE 3~ Start of Season baseline survey |
. \ B . ' ‘ ‘
. Period No. 0,0 Scheme [] F ¢ No. ’ W l Investigator’s name .....cee..oe.
. . ) arme
Farmer's name R R T Y SN Status of .
Tract NO. ... - Land-Preparation for Maha ®79-80 Details of any crops from Yala *79 still
Plot No. ceeee : as at 1/8/79 | in fields as at 1/8/79
8 :
V) ! ¢ ‘
o~ - f: < o o S SN Not yet Harvested, but not
‘ 73
o % ! g - s ~ &Y harvested yat threshed
-t ‘ ~. £ 0 - 5%
o > i g ) G t o
o - - o - 3 —“ag
45 3k £~ | E8 £33,
£ 8% | gE® | %3 | <®gg . -
a o o O - : o 'g b og > & i e L) (o ®
> : T £ L & & @ !
W -4 oM e 0n o n N et NN s (] 4] (o] N
o U L8 @3 ¢ . B ] & . o
: t¥ 1 533 1 HZE i §mmE | ) " -
< U < i L e <?8 < mca®e0 | U g C <
Allotted | 5 i ]
% Rented in : i ’
g Encroached ‘ ;
o f 1
Other | i i ! e
. . l £ -
s OFFICE USE
® - oo §
L ] i
Chena } i
| i :.'
Chena ; i i
' s o |
Chena i L :
Rainfed ] | ]
Highland !
"Rainfed {
Highland % +
Rainfed ‘ i
Jighland
“Irrig Sd
rn?atea
Highland
Irrigated ‘
Highland ¢L . !




SCHEDULE & . ﬁAYé ON WHICH FARMERS OBTAIN WATER-

:Weék No. Schems

Pays on which water was taken Days on which]
' : his week L atlotted paddy| -
Parmer's |Sample e this wee ' et ad " dried out | Remarks
Name No. g2 3§ 4 5 6. .1 7 lthis week .

0 R T O . 1

©oo 194 % If applicable R e
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SCHEDULE 5 = ACREAGE MEASUREMENT .

(1) ()

Land QrOp
Type | :

Rain {Planted
fed {acreage
or (farmer's

Irri-|estimate
gated |

{6 Maha 1979 ~ 1980——
1% or

{area

Acreage
of any
un plant~
ed area
of this

/|plant

Nd. of]

des in
the
plant

trans

-ed

Scheme
'Tract No' 0 0002 T N ONPOISIBSELOOIOSTSDS
Plot No.

liyad4

Farmer's Name ;..............,...
Sample No.

®0 000G POPROEANTSTS

- E Investigator 8000 sssesrsssaersnnse
Note: (1) As in Schedule 1.
USE OVERFLOW IF NECESSARY

MEASUREMENTS Comments on

LEAF

SKETCH

land type :gea o condition of
: . 0 (Contd.) bt
PADBY Side Bear Len-|ii ol3ide Bear Len-| o o | S22 8tc.
CHLY | -ing gth |5 5 -ing gth | 85
AB wver sevelarefoeee sens senefonnes
CoD weee vevelovefoere vone veveloenes
EF teve escoalsceleses ooee sevo]ncess
e R S
BB cieu ceveloes|acee ecee oroslecone
CoD seve coosloocfecos cooe soee]ocres

OVER
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_SCilSDULE 52

P

SCEEDIILE 5a

Scheme

Tract

Plot No.

ACREAGE ITASUREMENT FOR BOWER OWNERS — MAHA 1979/80 -

Cvnmers name :

ee s s acs s ren

Il'lVeStigatOr' .l..';!..ﬂ..l.'.."..ll

Sample No.

2

5

4

5 .

[

Land
Type

‘ Status

Tenurial

Crop

Estimate

‘of

planted

Acrcage
unplant-
ed

P
o)

% ar=a
trans~ -
planted

ﬁBQY .““; 

.Land.”.g.
Type

Tenurial
Status

Crop

Estimate
of
planted’

Acreage
hnplanted

% area

transplant;

ed PADDY
ONLY

; e e v e - - R
-
i H
/
i
a
: ]
s !
! P
; | ¢
- | j
' H
¢
t '
; |
- é ' |
¥ v ENgY A : i
H !
] H
! ;
I i { { } i ) -
. <

ee O 0 s0ssRsIOBLOEBSIOLIOIOIOEOETTTS
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SCHEDULE 6 HARVEST DETAILS SChEme +vvvnvnrevennnernnn
investigator ....cceeceseee
; SPECIFY UNITS
Farmer's :
Owner's Sample ;and Crop Variet’week_oj.Yleldvfgféf Yield given :;e;:yg;xi: Office
Name No. yYpe harvedqt ined for |as land for agric. Yield sold use Remarks
: domestic use rent operations

L61

i

For chillies: Specify whether green or dried
For maize: Specify whether as grain or on cob
For groundnuts: Specify whether with or without shell

" 'Note: give what the farmer has done, or intends to do.




Scheme .......ccnn..

_ SCHEDULE 7 USE OF ANIMAL MANURE

FARMER SAMPLE AND BUFFALO OWNERS

INVeStigator svevececensncess

|+-Pid you use any animal manure on your érops?

Name-

Sam~
ple

. 4.No,

) ) T — .
Maha 1979/80 j , _ Yala 1980

+
.. Quantity Price

Crop Unit 4] Crop

Quantity Price/|

<

" Own ‘Bought Own

Bought

Unit

LD S . 1es e
Speci’fyj Units T —_—

o



SCHEDULE 8 LAND AND HARVEST DETAILS YALA 1980
Scheme ....cceovesase Owner/Farmer
Investigator .ececevececcse CULTIVATED LAND HARVEST DETAILS
5
| pana® Rainfed Crop type pstimated |% tra® Week of || Intended Disposal of Harvest
N s:m- ' or irriaTbnurez and varie-| acreage |nspla-| harves Retain Sell Lang gric. Remarks
e ple L. | gatea ty |planted dted 4 Rent  |oayments
[N
©
o
[
2. owned/allotted -3, Paddy 4.For paddy, any harvest 5. Specify units
I. Lowland - ' Rented/leased/mortgaged in only after wk.50. For others
Highlang Encroached

Chena

any harvest after wk.45
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BUFPALO_LOG BOO S

* BRCORD OF WORK DONE a2 ' SCHEDULE A
Name OFf OWREE @ ...ccraessed@e™™e 7771 411008 ¢ cvessesanassenees  TRACE NG il cliiiieiioiins Investigator @ ..ceveecvenn...
Ownership Status D Scheme D Ownez? No. ' ' ,
: 7 _ . . Week No. E
pay of the week :
#ork done for Self . AV ! I3 ! / ] ’ ) ] F) ? ¢ 1 ’ 7 / y) ’ ’
Relative K > {9 2 2 |3 i 3 3 2 a 2 1a a a a a s 3
Other farmer 3 |a talals ts ladas {3 {3} aijalala
Miles to work from;normal base ;

. operation ;

%{J&'& 1st ploughing . . ' ‘ / ! | I} ' ‘ ’ BRI ' ’ ’ ’ ' , , ,

- fcircle): _2nd ploughing a2 2 |ala a2 {3 lafa2fa o ta tsfafa fa Jatlaltas [a |
Levelling : 3 13 [afn ajaflafala 2 la |3 3 12 13 1s
| Threshing by Jetefje [wle ] biole wlwila o fofoelu|e

#innowing sis s lsls {slis|s|s!s s lsils (¢ (s |sl|s |s
Transport (agric. 9?0‘38) N 6 6 R S 6 gs 6 o 6 4 6 | 6 ¢ 6 6 | 6 .
Transport {non agr. goods} 7 3} 7 13 13 3 i3 3 3 3 1 + |3 2 3 -
Transport- (people) | § g lel8i{a {gfe]e|als s | ¢} s e fs lg |&
Other ' 9 |9 jaiqiqaialaid|? | 9 (9leia{2i9lqiq
Ho. of pairs of bduffalo used ;
Type 'of implement used (codes ov?r . i ; - ) >
:' ; i i :
¥o. acres covered in t'his opetation . o e e - . - - O A A . . . . L
) i » N . . - -
. Time_spent on operation ¢h°u!5) el el T o e .
. - Is payment to be Imd-‘iat‘ely -y L P B t' : ' ’ ' ’ ¢ i ] ] ’
: . made (circle): . . T * T
: : at the end of seasgl 3 | a a2 a2 a i - N a N N N N N s |a
N . will payment In cash e S A i ! 4 O WS A !
7. re_{cixcle) In kind sia i b l 2002 %A > toaid a 4
_ If buffaloes not working on any, day N ¢ ) e Rl a 12
.wr' reasons (r-ode ovezle,af) e FRE N . i -
i
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Ownership Status -

I. Owns 4 wt only
2. Owns 2 wt only
3. Owns 4 wt plus buffalo

4. Owns 2 wt plus buffalo
5. Owns 4 wt plus 2 wt

6. Owns 4 wt plus. 2 wt plus '

Buffalo :
7. Oowns buffalo only

CODES

.+ Type of Implement

I. Tyne tiller ,
2. Rotavator T
‘3. Disc plough

4. Mouldboard .plough (tractors)
5. Leveliing board (tractors)
6. Country plough (buffalo)

7. Iron plough (buffalo)
8. Levelling board (buffalo)
9. Winnowing fan

0. Trailer or cart

Reasons foi.Non-use

I. Tractor temporarily broken down
2. Tractor broken beyond repair '

3. Buffalo sick/ injured/ pregnant/
lactating/ resting

4. Jwplement broken
5. Owner not looking for work

6. Driver sick or absent

7. Fuel not available
8. No work avéi.labl‘e
9. Bad weather

0. Other (specify)



TRACTOR LOG BOOK RECORD OF WORK DONE - SCHEDULE A1l

Liaise of Owner ... .. Cr it essasecresennan VIloge cuietveinninnnenn Iract NG .oowuuu. ... " investigator et teaeeaas
PP AR S bl X '~ —— ool dhisoets A e s

‘
Ownership o .
Status Schene . Owner No. Tractor No.l H . ] Weok No, l l

(A1

Day of the Week:
Work done Self l / / / / / / ¢ / / / / / ; ’ / ’ / ’ .
for: Relative 22 tajaflafa a2 is 2|2 BEREREEREY
{circle) Others 8 q 2j3i3talatalala 3 2|2 3 {3133 R ERD
Miles to work from normal base
Operation Ist ploughing / 1 / / / / / / ’ 4 / / / ’ ’ ’ ’ ’ ’ ’
x formed 2nd ploughing 3 Y 2192 i3 laijo |a 9 3 2] a2 9 |a > 1atlta]a
(circle) — — e
Levelling 9 3 3 813 K} k] 8 3 k) 2 3 K} 8 3 3 k3 3 |3 2
Threshing dlsduelois el v lglolelalyloelelelsls v fe |u
Winnowing Sls lslslis s g SIS S| sls s ts)s|sls $ 15}
Transport (Agric. goods) b 6 [ &1 616 & é [ 6 6 6 & ¢ ¢ | ¢ 6 A 6 ¢
Transport (Nen-agric goods) | 7 3 L 2 3 ? ? |y 3 3 3 3 3 4 k. * 3 |
Transport. (People) 8 g 8 B 8 8 s 8 g 2 3 3 g R [y ® 1Y 8 R
_Other B ERERE Jl919]9|9(9)9|ala|{alqg . qlqiela
Type of implement used (code
No. of acres covezggefx]ieg&x. . . . . . . . . . . . D - - . . - . . .
Time spent on operation (hours)§ o . . * . . . . N M b . . . . . . - . .
Payment to be  Immediately / / / / v [ / ’ / / ’ v ’ ’ s ’ ’ ’ r g P
made (circle): Pnd of season 2 13 J2 s 2 {9 3 2 fa 3§ a 213 fa 2 2 {9 L ) 2
In cash - ’ [} / ’ [ ! I /] ’ ’ 1] ‘ ’ ‘e ’
. 10 kind 212 2iajalajatatajals [afalalalsls ENER R
-Reasons for non-use (code ovexr)) ' . v __| ! ’
B



Ownership Status

1. Owns 4 wt only

€07

Owns 2 wt only

- Owns 4 wt plus buffalo

.-Owns 2 wt plus buffalo
. Owns 4 wt plus 2 wt

Owns k;wt plus 2 wt plus buffalo

- Owns buffalo only

CODES

- Type of Implement

T&ne tiller

. Rotavator

Disc plough

. Mopldboard plough (tractors)
‘Levelling board (tractors)

Country plough (buffalo)
tron plough (buffalo)
Levelling board (buffalo)

- Winnowing fan

Trailer or cart

\e o

Reason for Non-use

. Tractor temporarily broken down

2. Tractor broken beyond repair

3. Buffalo sick/ injured/ pregnant/

b
-

N \n
M .

Lactating/ resting
implement broken
Owner not looking for work

. Driver:si¢k or absent

Fuel not available

. No work avaitable
. Bad'weather
Other (specify)



L

SCHEDULE A O: BUFFALOES -~ RECORD OF PURCHASES & SALES OF RELATED ITEMS

ﬁmth No. [D Sch‘e'mai. D ~ Owner No. {I] Ownership status D On/off scheme D

Owner's name
Location

..‘.‘...‘.‘.Q...‘.Q'.....I...Q..‘

;nvéstlgator‘a name

CTract (Lf any) .eeeesesecnes

Casual adult for herding
Casual child for herding

sscse s 0080

Purchase/hirew Sales Purchase/‘nirg Sales Purchase/hire o Sales -Purchase/hireg. ~ Sales
) . 3 K B
=Y e Ck CE|
+ 2 35 el
' ! - . ] : Sy ®
3 3574 3 o8| 8 & KL = IO 1] o3 &
. ol : 10 | & R | I O R Ol W S EEe ~ O
» Cost ’é—SE g Value :l Cost sahal Value g Cost  |&ZF .|  Value =l  Cost B2 g Value
B al & el . : o ldged | @ @ s | 8
2 WAE: s WEF: Bk o mE A B W AE: |
: Rs.cts B &)+ i Re,cts. Rs.cts o5 BS.CES Re.cts 6 Rs.cts. Rs.cts [ f Rs.cta |
RS L . L . | .o L A
: L 1 A1 i b4 1 | | i
L 1_”_»__§ . l-l i { Ll - C S ES
Ownershiy Status Co . Purchase/hire item typas- Sales item types. " on/off scheme
1 Owns buffalo only 0 Feed 1 Milk o . ) .
2 Owns buffalo plus 4 w.t. 1 Medicine - - :Z‘urd L Re»side‘sl on scheme
3 owns buffalo plus 2 w,t, 2 Repairs to equipment . : 3 t;anure 2 Resides off scheme
4 Owns buffals plus 4 w.t, 3 Permanent adult drivors/operators . : IR
bel RO E R RN
. plus 2 w.t. 4 Permanent adult for herding’ 4 Other (specify below)
5  Permanent child for herding vesssscsene
6. Casual adult driver/operator .. )
"7 Casual child driver/operator - sesvseceens
8
9

Comments, dif'ficulties ¢ 0tc,

T .
no.oo-oo...otcioJo-au---oocoooooo.oo.oou.ooc--ooooo-pno..o-.no--sooccoao--o-
5000 0R00R00N0IE0RARER LIRSl ORtNCENOtIIPAGSEELIRENEsTOeENEttotsreEcsaceEssese

..‘....0'.‘!‘00..0.“.’..!.i...‘.......'l."""Q‘.........'......OO..‘.'.'..

- L4 » - - -

LA B X & W W B I



< 8GHECULE A I7 s TRACTCRS AND IMPLEMENTS - RECORD OF MATW/LNANCE, AND REPAIML

FUEL

. Scheme Owner No.

Ownership Status Oon/Off Scheme ’

Owner s Name

AAAANREEEEE S EEERE X RN N NS

Investigator's Nm ‘.0.0,’....'."-000-0..
Lwation es s s ssnesrnsrrvee

T Tract. (1f any) ..eciesescss Tractor Reg. No.

1
Fuel Sexvice & Repairs Fuel Service & Repairs ; Fuel Service & Repairs P
Costs '~ Costs Costs Costs ’ | Costs ‘Costs
. : ) x .
2 3 . _ Lo | "
| o4 y
) & 1315 5 d B 2
= . Rs. cts. Rs. cts. | = ! Rs. cts. Rs. cts.! = § Rs. cts. Rs. cts.
: f ‘
A NN NS LI WO SN SO U AU N A B L SR TN SN B A N BN !‘ll‘l i | R M
» Note: Undexr service and repalr costs include both materials and labour charges.
8 Also include oil, grease, etc., between service intervals. T
Ownership Status 4 On/Off Scheme Fuel Type Tractor Service & Repairs Implements service& Repalrs
I. Ovms 4 wt only I. Resides on I. Diesel IXI Service Repair/replacement of:
2, Owns 2 wt only , scheme 2, Kerosene Repair/replacement of: 2I tyne tiller .
3. Owns 4 wt + buffalo 2. Resides off 3. Petrol. 1I2 tyres and tubes 22 rotavator - ¢
* 4. Owns 2 wt + buffalo scheme I3 wheel bearings 23 disc plough .
5. 0wns 4 wt + 2 wk- - : I4 transmission (clutch,’ gearbox, 24 other plough
6. Owns 4 wt + 2 wt + buffalo differential) 25 tractor driven. pump
: 15 electrical equipment, starter 26 m w=  Thresher
Comments, difficulties, etc. ...ccevereriinennas "-"-"*motor, dynamo, fan belt. battery. 27 " Ca eiy winnover
.. T lights 28 " WES trailer
..........’......'..............’.......'...... IG engine 29 ot}ler service/Repair (Specify)

S 2O B S RLGLPPOIRIIP R LN PSOPDORIIEEsEPIYOIOGIPTBRAIBITORLSY

I7 Other repairs (specify)



80¢

' Schame [_]

Gwnerhsip

on/off

g tir e L Fgee

status - scheme
Owner's name sesessrerseseestvasssscserss Investigator's name
I;o;ation tessetve0sesrscrevee ._..._Aoo'.‘oooocooocooooo
Tract {(if any) seseercovacans .
e BUFFALOES 3« , EQUIPMENT >
. —.—.—.—-*7_,—-..—- PR o e e ewn e - - :
g S y
j ; S s :
i a i | | - ; . P J i ‘ :
: H FE i ; H (S i 1 Lo W i
i- - : g . i ; IR T A ! i :
f ;o Z : - . o it i i :
i - ; ‘ j ’ o - P i R o b g ;
i : ’ 1y t P i e i i it ) Ba i e @ . o i i - ;
Lo . .14 . @l . Al * ! » [} . 4 [ [3 Q v a » i . {@i * | & . g . ?Q [ . @ [
Peyom S o 3 ® ] " i & n & e c} 9 ¢ uo & L~V B R s L 4 h O Ul @ RS B
4 i S N of S Mo IS 5N o iN oS 0N o 0 i o
el 8 §§ 2 14l 2 RA 8 a2 a8 fég a2 a2 B 2 R = el 2 G f = e 2 !a? = e 2
] T T N T
LIS I L I IR I R I IR N NN R A I AR N N LR S SRR A

Ownership status

oW

Owns buffalo cnly
Gans buffale plus 4 w.t,
Owns buffaid plus 2 w.t,
Owns huffalc plus 4 w,t.
plus 2 w.t.
Conments,

On/off scheme Buffalo type
1 Resides 1 Males 2 y@ars and over
on scheme 2 Females 2 years and over
2 Resides 3 Males up to 2 years
of£ scheme 4 Females up to 2 years
»~ 5 Senile/sick/injured adult buffalo

Fquipment type

1 Country plough

2 Iron plough

3 Levelling board

4 Cart )

5§ Other (specify below)

sesaesasas

difflculties, etcl f..".'Q,.........v'...'..,....‘...’....'....."‘..‘...’..".........-......‘.

OOOOQOOQOOOOQQODQQOIl.0....!ﬁ.o......‘.........A..vl.‘o"....o...l".‘!’......


http://i-.-I_.l_UL

Owner's name

Location

Tract (if agy)

Scheme[:]

sac00verreedrs0sessessi b
ee00c0s000sessvsecsane

es00sss0nes

Owner No. ‘t::]

o

Ownership status

<€ -~ TRACTORS -3 & EQUIPMENT >
I3 v ' ;
o e ¥ | ,11-',:|n;- oo ‘ i Ly
: x : S A I i ‘ , i
BB B R TRV L EREn
Bleiel | Pgle e 95 gl g g < Slen g o (=3 I -1 A S Y- O D~ T A - | I~ g -] . I~ t
ME-TR-R '§: Q . B 0 1 8ol Gl o | 6l n @ § tor 1o 0 Gi 3l 18 ;
R TRk -t LI Be L e ra Bt I Mg ] 41 -t 2e P e T s R - -l - ! - i
! u-ul .§aJ o 8 ) pY) g ¢le Ot IR N I i o pey PEIE S i} ] e} Rt :
‘?g AE- TR IR ORI o - P IR o N s [ = B R ) = I AP I oig| 4 oo s 3 l g Jeld Heldl deld! Jdeld | 4
531 83lE B AR 4 AT R AN AT AT B G Y BT R Ry
i E« n.t)!z G 012 1| &) kO e aldl 2 4al3) 2&ld 8 z:!gtc)zz'a 3|2, &3l 2 OlZ2l v 2N &l O Hloiz U= Q| 2 zf
H l ‘ . ! ;
! i | 3 | 3 |
‘a |
S CoDRES o
Ownership status On/Off Scheme Tractor type Tractor Tractor Equipment Equipment
‘ : » n e ' : condition:
1l Owns 4 w.t. only 1 Resides 1 4 w.,t, under 2 years %gﬂi___ 5229&3599: :ng e e
2 Owns 2 w,t. only on schene 2 4w.t, 2 ~5 years “ngf“‘ © 1 Mudwheels 1 Workin
3 owns 4 w.t. plus buffalo 2 Resides 3 4 w.t, 6 yrs & over 1 Diesel 1 Working 2 Tine tiller 2 Broken
4 Cwns 2 w.t, plus buffale off scheme 4 2 w.t. under 2 years 2 Kerosene 2 Broken 3 Rotavator
5 Owns 4 w.t. plus 2 w.t, 5 2 w.,t, 2 - 5 years 3 Petrol 4 Mouldboard plough
6 Owns 4 w,t. plus 2 w.t, 6 2 w.t. 6 yrs & over 5 Disc plough
- : plus buffako 6 Levelling board
v 7 Winnowing fan
8 Pump
9 Trailer Co
o

CQmmenys; di:ﬁicglties,

etc‘ ..‘..I.,‘4...........“00'.‘...d.‘tlﬂltl'ODDQOO

Other (specify below). ‘

AR AR R AR R R L I NN Y N Y N N R Y NN NN ]

.........I...'....................‘.I...."....'...........I...................‘



80z

SCHEDULE C. BUFFALO HERD CHANGES

Scheme

Month No. Ouner No, Ownership status On or off scheme
. Owner's name : e Investigator's name sesensennee
" Location . P :
IITa.Ct(ifa-n:;') u'-loOCct‘.'.o.’.:u‘--oo
Value » EA Value Value Value
EEE I HEd I
G)\O,E U'.l . G);O:E‘; C'.) %Q:S C: n t 0’\§ L; R .t
- I s H&y: : Rsectsf| S 0 Rsects . Reocts
&8 2 R < K s.ots || B 18l 5 EEEE
! { f f‘- i “ [T T S A | 1 Y T WS B : [T U N W B
- CODES
Ownership Status On~Off Scheme Type In/Out lethod
1 Owns buffaloes omly 1 Resides 1 lale over 2 years 1 Incoming 1 Birth
~ 2 Ouns buffaloes plus 4-uwheel tractor on scheme 2 Female over 2 years to stock 2 Purchase
3 Owns buffaloes plus 2-wheel itractor 2 Resides 3 lMale under 2 years 2 Outgoing 3 Received
4 Cwns buffaloes plus 2-wheel tractor . of f scheme 4 Female under 2 years from stock .as gift
plus 4~wheel tractor 5 Senile/sidk/injured .6 Died
male or female - 7 Sold as working
~ animal
- 8 Sold for slaugh-
.CQ]’]'\mentS' difficulties, e'ﬁc. '...II‘....Q....'......'.'.I.Q...'..‘..."‘..;“q...'.' ter
9 Given away

O Stolen
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SCHEDULE D 'MONTHLY RECORD QOF pARMING ACTIVITIES

g::ﬁ?»‘-';'u?m .Month #o. Ej Scheme Dﬂﬂer No.Dlnmtigamrs MBIME o cusvevnevannacensnsacnsaes

Plot No. cesemcseeseasenertan r .
) ' : 7 - 2 inputs B a—— er
< Labour lnp“rs—-—— R g T Pmre p s
s b @
Inputs . F S = 3'9§ . b ® o 0
‘ an &8 223 w -3 § " -
’ “ o= NG o g 0— e
. S g 1 5 5 8 g 'g’ s; zg § O.:.S .,.__&_‘_§,§ x§1 S ﬁg' .
- - P~ - Ml - - ‘ — cf e e
jel wmielvlal 2 il Slelg'felcla 2 (s mflglsle = N rs FARERH YRR £
R AR R A R R REE e FRASIE S BEE I A B
- 1 - 3 o b k g = 2
;939 §Q8§Q§'§i. ’8§Q'8,§Q S RISIg|RIT|S|g-iTaa =z=aj-lgc 2! < zzi; »
. 9.
Y i ! !
Allotted * I TR N B o1 N . B RN R ] ) .
r s .
Rented in | 2 i ) . : . L 1.
g - i'- M e ‘$ n £ . - . 7 : - 's - i : |
-g.EnCTOaChed r ; L A, 4 ! a 0y 1 . } - 3 : X ' e ; ';' [ 2 T X - - { .
1 b ‘ 3 TN
&Other r A v A L] i 4 3 A e ry Py i 3 1 L 2 L: A o '
OFFICE USE| 5; | ’ HRE e B i
A i . 'S A A A R i 'S 3 A ¥ :
; i ; { { ) . i
hen P i ' Vo . s
Chena 6 |l;l " i A Add i Jﬁ.l 1L| 3 .; a A a L E
Chena ol i . N N ™3 oL - *
- N N N . : ‘ ‘ i ' ' )
Chena 6 b obtar Lt SN RN N R B
CHal N P T | - il
Che“?__ Al A 3 ' 2 n .‘,nt i " $ : . 2 - 3.
Chehna N ] . ! i ‘ ) .
”n = T 7 '
lHighland 7.0 ) R N R JHool 41 — L s
‘gmghland IR IR . . , L NN . . L
.'.'mghland 7 ‘ ‘ ) ) ) - . . ]
3 s p -]
ifﬂghlmd 7_,#. nn N IR G N P I IR i . .
9.,
2“.9“'3"‘ q‘ o o 1 2 N " N A i g fr P BN 4 b 1. . - 4 N
: -
guithand (B 1% ol ls Y KN VAN TINN ArGS A SR SFN § NP Qs ive - I - I SN % A G
: 8 ’ i b . (L 2 .
;_HIqud 2 W Wl . . sd ey ity ;,l.n_-\ L;.L...'\ L.L.._..- USRS DY § WY SR S R . b -
Corments, difFiculiens €2E. «.uuiie i tiuiiiiii et aeiaat s taianatsiiiesareriaaes e beeereieeneaserei e ™ arentrarersaeens
* or owned )



. _ SCHEDULE E . MONTHLY RECORD OF FINANCIAL ACTIVITIES
Omef's§“°"""""° "”“""‘*“-‘”[:] senens [}  Cimer !O-f::_’ . Tovestigator's name eesesseecereesecees’

Tract Ho. -'"--""é-———-xﬁggf_l,ﬁg'

3 3, € OBTCOINGS >
. . &
Plot No. everessene § motal w ooled B value (credit
S % . o :3 revenas. . 3, g& "mé §, 2 o Value © fundsor credit
S e e . 8 A EE é:a%a & B3 ? (own funds) | account)
H §' 8 2p g_? b4 Ra.Ct 6. Tt B &-‘_-:i? no Ao =T Basota ) Rasptn
() [ R - B o .-
; nxnx . Hiring-in . ¢ Lre Ol i v TN S T A L |
Off-(farq;smmga ; ’ e Al Watrp , o labour- M | ! 1t =0l ) 1 i
! , Moy oyxit 4 o4 g g HEXy sh b blsd inel - - : " s I O UCEN IR § O SO S 0 O R
N g Nxpxvxpxgl o4 fo 4 I REX NN RN " ) 1_1._.,_1”_‘1 ] TN Bt T T O N I T O I
I ETE TR | R | L e drivers Sl ey b g oGl v e R0 s 10 4 e
- 2 g . K- Peap) Val (
S A o ggi p ?;n v,;{,x otg B 88un 255,02 am e Valus Rs,cts Value (credit
o fs/z ] _ 4R g8-Jiy B oog O
£3" %a oG S ¥ & a / 1. . 5 fiia.w SR 28 23 (o funda) acc%&ﬂg)ﬁs?gig
A (x/{i//ll/ r/_JHHA/v mrin@-inof E_x_;_l! AR NN R
AL L] W ’/’l ”.:}/1/!'1-' :’Jﬁ:?‘o:; ____L__j_ s b vy e o gt
[ 7;}1[/‘1!/_(111-4/0’ upr;\vera,'etc |1 BN IS IR ES | SRR IS 1 RS N
L J‘/’l}/!, AN AR T P IR WS § PO P I
S Total . L “’é'&a a ’ ( Value ) 7alue {eredit
= e & > e
3 5] by own funde) funds o credit
_5 3!'0““39'“% 8, ﬁ,ggg; a¢ g2 &3, Re,cts account) Rp,cts
N 3, o ey (SRR _ :
> Salaofcrc:pox' 14 ! X nxlxxs nsax = bt i bbey ?‘Z’Ch“;‘:‘f BlIINRIN. 23 S U I 1 HE I AT S EILI 10 & N DT T A |
1';':‘5‘500‘1(” I} { XL HTT X XXX Hx 3y Liiaigen xg;xzsmgr EX{NNINS B AN R TN | NN
produce 1 - { XX [ XXX X, X% XX, o f’le‘ L2t 1iveatock L3 g .J.gEl# Labd «Q .;11 IR G «s 3',.,5. 1t
Q Value . T gLt
& _ 5 N revenue Rs.ot ;t . e 78 Re,cts Rs.cts
: . - e
Income from LR XX T nE Xy X x;}{} fhdpled o?;rmé«m %—4,—!_44.4 ISR =F 5P 4% s 3N NE NN SIS NCRSIN | N0 N N R B
Pmsima/remit- AR EUEE RIPE R, O AEN e My i SR ot Tt S RN U SRS § RS SR SO .
tances : 7 3‘3 . b : —vidue ATr e
i TE A= xlwm;lgﬂbxaw '
- : o . , Total i ’lélué (”‘;ed.it
@ - 3] revexus . )
. £% § : E_‘, a) funds gredit
E 23 Hoe, - RoeotdT7m B Eon HBacte ancewnt) Bmecim.
Se x XX § 1 1 Umxx {1441y tae Purchasge i tlx,at'liliLs-L‘ﬂ
a. Sale of tract- i { xtz{xlx 3 = oft tractors L},__ - i ety |
3 ; ¢ tiea Hi® T8y Lt id.d
::;;:zi:mta 1 s 1. 5% yodog ot HEE - 1;1* inplements, | e Valve R gal;o {cradit
[] By + ) + . - . wmds or
livestock ’ revenze Ameot equ.pmen.,lue:ocx - . Nom.. . (owa ”’”%‘;:n ucom*s)cﬁs.cta
b, Household/pers [T S W Bl et [T T WO | Kol R o Pbd i P‘meeml../ i r—i—k IR | YW | l P
maltitens: in v e, mixix \ + oy Hxymx tidi e fipevsomal itemy i l iy ity 1 Oty g .
sxcess-.of Ry, 20 Rz l in excesa of f 2. 2B b LT farall o a5 potal
or —-ﬁ?@&&%‘«t& d
Total income f B@@ rxx xx ﬁi R'c‘}ﬁ

period E][_EEJ mﬂmwmar . z‘%&gl?&??’ E,!Es

SRR
S



- SCHEDULE F EMPLOYMENT OP DRIVERS BY 2 wt AND 4 wt OWNERS

Scheme cererererss

Investigator_..,,..

e 1979 —> <

ttz

T Average Monthly Séiary 5
i ! f i § | ' ?mﬁ;q G TWMWWTl Peak Months Off*peak Months
gmer's fsmpie | g gyl yl gl ulo 213l g | &1 oo Joem [ ma | cam [ sins
i < | @ 8i 2. 8 8 o 2l & E15]5la |8 “|Months L
1.
) L
! ,
: | j :
d lv T -~ = : .
I ! : ' - ; 1
: 1 J';..._ - : '
! } | ' {
' - . +
| | R D ! SR

Enter I, %,%,I/4 or 0, as appropriate




gig

CHANRES IN LAND TENURE OF FARHERS AND OWNERS

ACRES IN YEAR

%
| ACRES IN YEAR OF MOSH . .o
IMPORTANT POWER ACRES IN

. OF ARRIVAL PURCHASE AFTER ARRI-| CURRENT YEAR
Scheme .....c.ovees INVEStigator .eeevreroannaosins : VAL (bwt, 2wt, buff.} (.o0q.
, bullock): : ~~(1979 80)
e P e o] b nien 1 R N s ] el s e
- land Hand u land }land land {land

MAHA
v oW

1.0wned/allotted & cultivated by self

2.

.
.

.

Encroached

Rented/hired/mortgaged in *

Owned/allotted but rented etc. out M

Owned but not cultivated (give reason]

YALA

Owned/allotted & cultivated by self

Encroached

Rented/hired/mortgaged in +

Owned/allotted but rented etc. out ¥

Owned but not cultivated{give reason)

MAHA

Owned/allotted .& cultivated by self

Encroached

Rented/hired/mortgégééiint+‘~ O

Owned/allotted but'rénied etec out *

3

Owned but not cultivated (give reasony

-

YALA

1.
2,
3.
4,
5.
1.
2.
3.
L,
5.
1.
2.
3.

h'
5.

Owned/allotted & cultivated by self

LN - 1

Encroached

Rented/hired/mortgag&jifn%+

‘Owned/allotted but rented etc out *

Owned but not cultivated(give reason)

+ . . . - o e : B L e - . —— - e
_-Include all sharecropping affangements."yue - o ey

(ande, etc.)

h 3 .
2 This section for

Owners ohly.
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AR

i'f:“

* SUPPLEMENTARY QUES

-—--_.——_—..—.-—-_——-———

(1) For your lowland paddy highland, give a percentaac brezkdown of where your
1rrigation water normally comes from for various operations. :

Land Preéatatiqn
planting

»m P2

Cxop Development

Land Preparation
Planting
Crogmpgﬁgiopment

L A

(2)

% of water normally ccming from:
, !
: . . . l
IField ! pirect run -off | ‘Other
 lIrrigation | from other | sources .
_Ichannels ! farmer’s fields ;. (Specify e.g.
! Drains) -
| o
- S IR
! P
-
-— — -— —
i
i
] leemme e -— !
1 i
] !
- —————— i . e e e e e e ——
) ' ........... -i"-—-‘————‘-—.-——-‘--n?—n——
2 t } 1
___________ e e e e )
i i )
! I 1
dem — fmdiem _— it
[} 1 t
L 1 v ]
I [, [N P -

1f water is very abundant in Maha show in the following table any changes

in the percentage for your Maha water supply. L7

_ Land Preparation

Planting
crqpfﬁevelopmen§_5f
STBVEG, Q
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