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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 Zoune.. :

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 responsible 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 & Trailning Officer. They were all responsible for the
supervision of field work and data analysis.

The sociological aspects of the study were the respomsibility of Mr.Ishak
Lebbe, Research and Training Officer and Dr.W.M.S8irisena of the Peradeniya
University. Mr.Ishak Lebbe was respousible for the sociological 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 i
quantative sociological data and the sociological section of this report.
Water Management investigations were the responsibility 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

Tﬁégbaaic study onjectives are described, and the selection of
methodologieé appropriate to their achievement discussed. Paff{cniai .
attention is given to the design of field investigations, 1ncluding
sampling methodologies, the recruitment and training of fieid

'investigators and the design of survey schedules.

The observed power population densities at the study locations are

. analysed Some variatzon in density (per 1000 acres of paddy) is evident
among locations, and a consistent tendency for tractor populations to
decline 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—naiket 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

the lowest at Kaudulla with widespread ownership. Correspondingly different

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

were gcnerally tethered in thc home stead allotment and. stall-fed, 'and
>were used with ploughs; . at Uda Walawe they were freely grazed and used
i 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 Schene,
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
three farm power types ( 4-wheel tractors, 2-wheel tractors and buffaloes)
tor the early part of the Maha season (26/8/79 - 19/1/80). The over-
whelming 1npression is one of very 1ow use intensity, a weekly average of
® some 10 ~ 15 hours/tractor (for 4 . t and 2 w.t.) being typical. ‘This
rises to some 20-~25 hours/week in a brief peak perxod __Variations, Wh19@~



can generally be accounted for in terms of individual locational character—

istics, are found in the brOportiqns of work done in agricultural and non-

agricultural operations , and between work done for the owner himself

and on hire. Agricultural work accounts for all of buffalo time and

the bulk of tractor time, with the exception of Uda Walawe a location
with developed commercial infrastructure which has a high transport require~
ment. Insofar as the same pattern of commercialisation is likely to
emerge also in other settlement areas, this trend gives cause for concern.
OCwners who derived the bnlk of their income from non—farmlng actlvitles

(1 o "businessmen") were observed to obtain slightly higher use from B
tractors, with a bias towards non-agricultural operations. For all owners
the proportion of tractor time hired out varies both by location and by
power type. For 4 w.t. it gemerally exceeds two-thirds, but for 2 w.t.
varies between one quarter and two-thirds. Where buffalo herds are
larger (Uda Walawe), 95% of time is hired out but less than 15% where

they are Small (Kaudulla)

The finding of low use-intensit& raises 1mpoitant policy quéstiohs: wbuld

it be feasible and more ecomomically worthwhile to raise the use-level

of the existi.ug tractor stock inste:i of continuing t.. import additiona
tractors at existing low use-levels?. Is the nationa] tractor stock
currently so high that in many locatidns there wbuIdZSimply not be -

enough work available to permit use- ~levels to be raised substant1a11y? :

I it is feasible, the raising of use—levels appears the more econom;cally.

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

acquisition and use and its application to tractors in Sri Lanka, hiuhlightv

the numerous obstacles to s8uch a course,of action. It is suggested that

at the 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 individusl owner
level. Lick of alternafive investment opportunities ‘and prestige consider-
ations are thus suggested as a primary cause of low uée intensities. Other
cauaesllpoor repair facllifies non-~availability of spares, fuel,etc.) more
conventionally acknowledged are also put forward. _Anélygis of future &éta

will permit ' some further testing of these suggest1ons

XLV



A section on water management suggests that, for reasuns which differ
little among locations, there 18 a high degree of '"automaticity' in
water flows, and that the scope for positive interventicen by scheme
management, particularly at D-channel and field channel levels, an@»in
-the lower reaches of main channels, is severely constrained for both
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
under current organisational and infrastructural conditions. One -such
possibility involves the organised staggering of water issues within-
locations to permit both water saving and greater power use-efficilency.
Another reﬁuires the more efficient organisation of decision-taking

_in matters affecting agriculture and water at the tank 1level.

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 distfibution of

the national farm power stock suggests tentatively tha§ there is:
unlikely to be a national farm power deficit. Further Appendices discuss.
the interaction between use-intensity and hire-charges, and list the
published and unpublished work in which the members of study teanm

have been-involved.

XV



CHAPTER 1

INTRODUCTION

This study is a coilaborative research project between the Agrarisn
Research and Training Institute (ARTI), Colombo, 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 Farrington
and Abeysekera (1979), which is reproduced as Appéndix 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
is the use of water, since the abundance of land potentially available
for irrigation in the Dry Zone gives tﬁis factor a high opportunity cost.
- Beveral inputs or technologies can to various extents substitute for
water, including weed control practices, alternative lengths of growing
season, triasplanting versus hroaccasting options -nd sé on, The stugy
' is concerned with all of these, but the most’ potentlally important area
. of substitutability is between water and farm power 1n land preparation

and this will form the focus of the study.

Farm power use-efficiency is thought by many sfandards to.be low: small
plot sizes involve & high proportion of "turning fime", implements are
on the whole crude,-even'when'used with sophisticated power sources;

animal power is frequently used withoﬁt any impleﬁents at all, the simple
traapling.acfion. although time-consuming, performing adequate churning
'of thérbbil; hire-market inefficiencies are thought to exist- tractors and
buffalo bhave been observed standing idle wﬁiléf farmérs within the same
locality have bad to delay land preparation fprilack of power. Above all,
at major irrigation schemes, much unorganised staggering of cuitivation

takes place, with the result that crop growing periods fall outside the

monsoon rains, placing higher demands on stored reserves of water,)demands

which are exscerbated by extended water issues to cater for those farmers



at the end of the staggering line.

The mix of research methodologles necessary to tackle problems such as
these. is complex. It will'comprise both syetematic and detailed field

investigations, and the review of results from experimental work.
1,1. FIELD INVESTIGATIONS f

Existing information on thée use - pattern of farm power in 1and preparation
1is fragmentary. No firm 1nformation exists on even such straight forward
and critical parameters as the average daily use hours per tractor or per
aninaiepair, or the aggregate use-hours or acreage tilled per power source
in landepreperation per season. Little forward planning of land preparation
technologiek (.i.e. including decisions on water use) is p0331b1e until

more 1s known about the technical and market efficiencies of existlng

'-fﬁdger neﬁrees, ‘and whet neasures .can most appropreately be taken to

;tunnveeeuisttng inefficiencies or to avoid them altogether in planning
new technologies or systems of organisation.

e Was therefore felt necessary to embark on an extensive efegramme of
field data collection, which would. attempt, at a set of 1ocat1ons
eonsidered representative ‘of Dry Zone major 1rr1gation, to:

(1) collect information <from farm power owners on current
.types of power and imblements used; their use-~levels and
feasbhs fqr any restricted use; the land preparation
technologies practised; 1 

(11) collect from samples of farmers data on farming teqhnologies,
~ cropping ‘patterns; labour and water usevpatterpsAend hire
charges for the main farm inputs; . |
Ii11) collect data from both owners and farmers on the organisat~

" ion and efficiency of the power hire market
1.2. - ANALYSIS OF EXPERIMENTAL WORK

. The full scope for 1mprovement in use-ratios between water and subst1tuta—

ble inputs cannot be explored on the basis of field surveys alone. Ip

addition 1t is necessary to examine the economic potentlal of technologies

2



s;ill at the experimental 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 numher of
resea;chﬁqrg;nisations, including : | |
- 1. - Maha Illupalama Agricultural Research Station ( for
o experimental work on farm power and general praqtices;

cropping systems research on minor tank irrigation).

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

3. Ministry of Mahaweli Development (esp. Systems H irrigatiom
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, tv»> international oi:ranisations pursuin:
a broad programme of research at the regional level into
many issues of farm power, water use and general agrononmy

of relevance to the study.

A brief statemnent of how data generated by these. institutions arefexpected
to contribute to the study objectivqs is.éontainq¢71n¢Appendix III. 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—managehent scenarios with implications for both local and
national - level pianning. At this.stage,in the research it is impossible
to predict precisely what form these might take; the underlying philosopy
will be one of starfing from observed use-levels of currently used parameter
sets, and compéring them with what is necessary to achleve local and
- national objectives, both with and without the constraints imposed by
current administrative systems and political choices. For instance, power
and water—ugé officiencies will initially be taken as given, the attempt
then heing made to assess both the profitability (in private and social
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terms) and the feasibility of achiéving greater efficiencies in use-
levels of the main 1nput parameters both individually and in combination.
It nay, in this way, be possible to start a path of increasing refine-
ment in 1nput use applicable to a spectrunm of initial resource-endowment
conditions. The 1mp11cations of such models for national-level planning
(on e.g. import scale and composition of farm power; energy policies-
animal production programmes,etc ) will be clearly emphasised. The study'
will be particularly concerned with the limits to economic, political

and adniniatraflVe teasibility of change in agriculture. It will not be
concarned with economic optima, but with the trade-off between increasing
1Ievels of {sub-optimal) profitability and increasing political and
admifistrative constraints. The intention is to make praggiggygg

contributions ‘to economic development not to postulate unattainable

economic optima.

The iéhéinder 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 cqqprehensive description oi why and how field invest;gations
were set up. ‘ '
(11) ' Presentation of preliminary results frdm analysis of field
datsa for part 0f Maha Beason 1879-80. ‘
C(111) A serles of appendices in which the individual research interests
of the study team and, more widely, of outqide organisations, ,
are discussed and related to the underlying themes of the study '

as a whole.



CHAPTER 2
FIELD INVESTIGATIONS

2.1. SELECTION OF STUDY LOCATIONS :

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

together, an adequate representation of a predetermined set of variables,

(v) Have both state-owned and private institutional arrangements °
for the hiring of power, aécess to credit, ete.

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

(vii)Display a variety of holding apd plot sizes, within which
should fall those plahned for wider Dry Zone development(esp.the
Mahaweli Project)p

and of the potentigl

*These criteria correspond closely with those specified in the study proposal.
: o



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

"""fo assist in identifying specific study locationms, a listing was made
0% Dry Zone major irrigation schemes. Several criteria have previously &
baen used to distinguish 'major' from 'minor' irrigation. A threshold ;
of 200 acres of command area 1s commonly ugsed in the presentation .
of government statistics on paddy production. Another criterion of

2000 acres of command area has been used by Parker (1979). These criteria
do not seem appropriate to the issues currently under discussion. In
particular, 6ne objéctive of the study is to examine variations in farm
power and watef availability and use-pattérns within schemes, and if
adequate 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
(where it is sometimes scarce) ends of command areas to permit rigorous
statistical testing for such differences, the command area criterion for
distinguishing major from minor irrigation must be higher ‘than the
exanples quoted above. The selection of a cut-off acreage is ultimately
arbitrary: on the assumption that 4-wheel tractors would be the least
densely diatributed form of power,.and that as preliminary observations

guggested, their population would rrobably not exceed 10 per 1000 acres

"of command area in any Dry Zone irrigation scheme, a cut-off acreage

A

_“§ 7500 was selected for the purposes of the study. According to an

fﬁﬁtﬁorifative source (Arumugam, S.: Water Resources of Ceylon, Colombo,
‘7089), this leaves a total of 14 major. irrigation systems in the

Dry Zone from,whiéh to ‘choose. These are presented in the following
table.



Table 1. DRY ZONE MAJOR IPRIGATION ¥ORKS OF GREATER THAN 7500
ACRES COMMAND AREA

T e e e S k. o4 e e e e S e AR . TR et U S ot . L S e B o Sy A 4 D G, S e B e i S P b e B P S A Bl e

Scheme District Water Approx. Catchment
' Storage Command - Area
Capacity Area {(Sq.miles)
— R (acre-feet)  (acres)
Allai Trinconalee ' .2 ... 10000 .
Gal Oya Amparai/ o
Batticalea 770000 1200003 384
Giants Tank Mannar ‘26600 18500 -
Huruluwewa Anuradhapura 55000 8000 .77
Iranaimgdukulam Vavuniy~ . . - 82000 190004 - 277
Kalawewa Anursadhapura 72760 12700 . -
Kantalai " Trincomalee 110000 205005 -
Kaudulla - Polonnaruwa © 104000 12000;- - -
Mihneriya Polonnaruwa 110000 15000 -
Padaviya ' " Anuradhapura 72500 13000 106
Parakrama Samudre Polonnaruwa 98000 18200 L -
Rajangana Anuradhapura 81500 12000 - .
Rugam Batticaloz 16120 7814 35
Uda Walawe Ratnapura/ s oo
Moneragala/ 203000 35000 454
Hambantota '

: Source‘ Arumugam, S. (1969) unless otherwise stated.

Notes: 1. <Zatchment areas are give.: only for thosé anks which are
not linked by canal or drainage systems to other major
water control works.

.2, This tank haé become relstively insignificant with %he
assured provision of diverted water from the Mahaweli
Ganga. ; -

3. 1Includes areas supplied by diversionq associated with the
Giants Tank complex.

4. This acreage is taken from Arumugam;tand is pridr to Méhaweli
System H development

5. These figures are not taken from Arumugam but are as

supplied by the Irrigation Department

Two further criteria were imposed in making a final selection of'Sfudy

locations from these 14 potential sites.

First, 1t was thought advisable to select at least one of those tanks
which"sie:iihkéﬁ'by canal or drainage systems. This pattern ofllinkage

e
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will becone ﬁuch more widespread as 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 have a self-contained catchment (and thus the benefit
of any 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 suppl&>of

water, and any water saving would simply be passed on downstream to the

next tank). P

Secondly, given the development of the Mahawell Ganga as a major national

priority, it was thought necessary to pay particular attention to areas

.already recelving water through the Mahaweli diversion, and to areas -

envisaged as ‘testing grounds for some of the strategies to be 1mp1e-
mented in Mahaweli - irrigated areas. In this connection, the 5 tanks
under the Tank Irrigation Modernization Project, based at Anuradhébuxg,
are strong contenders for study. These two criteria, in addition to

1) - (6111) listed above, were relied upon 1in making the final selection
of study locations. As submitted in the study proposal, it seemed- likely
that no mor~ than three major irrization survey sites would be necessary
to meet the stated objectives, supplemented hy data currently belng

collected by other studies in other areas of major irrigation, and in

“.minor 1irrigation.

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 - linked locatinn might be selected.

One 18 the Polonnaruwa complex (including Minneriya, Parakrama Samudra,
Kantalai and Kaudulla);the others,the newly developed lands under Mahaweli
Ganga System H, including Kalawewa, with Rajangana and Rajangana and

Giants Tank receiving drainage water.

The former area was thought more appropriate for two reasons; it is
an area in which current agricultpral settlement started_éome 3Q_years.ggo,

and thus may present a degree of stability and equilibrium among thexmajqr
: g
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agro-economic variables which is uniikely to be found in an area such

as System H, where less than half of the planned settlement bas so far
taken place. In particular, certain types of farm power are poorly
represented thsre. Secondly, the Sri Lanka/IDRC Research. into cropping
systems, based at Maha Iilupallama Research Station , has :already under:
taken daté colisction in System H on farm input use levels, - cropping

‘ practices, land use and outputs. As specified in the research proposal
for tﬁa present study, it is intended to conduct specific studies on
the use of farm power among the ssmﬁle 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
sbove in the Polonnaruwa complex. Keudulla 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
foxr many parts of ﬁahaweli than does, for instance, Minneriya (2 or 3
acres of paddy and 1 of upland at Kaudulla, as against 5 of paddy and 3
of upland in many parts of Minneriya); second, a major étudy on water
balances i in progress at Kaudull: conducted jointl . by the Irrigation
Department and the Hydraulics Research Station/Institute of Hydrology(UK).
It is hoped that the water demand and water balance models developed in
this work will permit accurate determination of }gfg{_ggzg the implicat-
fons at tank level and over time of any water savings at specific locations
within the?commaqd area. It was therefore thought opportune ., to.study
there in depth farmers' bebaviour in those technologies . (especially

power) which have a bearing on water use in the field :and ultimately at
tank level. '

”he one disadvantage of Kaudulla in terms of our above criteris, in that
it is at the end of the canal - linked aystem, and sc any fear among..
farmers that water saved will simply be passed on to theAnext:tagkmwill.
not belohservablea On the other. hand Kaudulla's position at the énd

of the system is ezpected to raise other issues of interest.  The -

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



2) .SELECTION OF A SINGLE-CATCHMENT LOCATION:

Qur listing in Table 1 above presents 6 possible study locations that

-are not linked by canal or drainage systems with other major works. of .
these, it was decided that Padaviya was the most appropriate. A major

reason for its selection was that it is one of the 5 tanks scheduled for
improvements to’irrigation and other infrastructure uﬁder the Tank
Irrigation Kodernization Project. This Project will also provide credit
assiatance for the purchase by farmers of additional farm power,especially

: thh a_view to reducing and synchronising the period necessary for land-

" preparation. Since the implications of this project are important both

in ‘their own right and ssa model for Mahaweli development, it was thought
tmost appropriate that the study should attempt by its own data collection,

to illuminate both the prescribed issues of general concern in farm power

and water use, and the more gpecific issues arising from implementation

A of thp~modern1zation programme. ( cf Appendix III).
3) SELECTION OF A FURTHER STUDY LOCATION:

‘Since the selection of the two above locations had satisfied many of thé
eriteria relating to catchment and the composition of farm power, it
was: decided to select a third location with specific reference to water
‘upe criteria. One location, Uda Walawe, recommended itself for several
-n[reaaons On the one hand, it was known to have a high seasonal water
- 18808, on the other there exists a severe and persistent shortage of water
at the lower end of the system. Additionally, the attempt had been made -
‘alheit ‘largely unsuccessfully’ —ito introduce non-paddy crops, especially

. cotton, for irrigated cultivation. It was thus hoped to learn there something
;f'of the issues relating to power and water use in the production of these
-CTrops, particularly since much of the success of Mahawell development will
.‘depend on successful diversification into 1rrigated and settled rainfed
| roductiom of crops other than paddy.

2.2 Sample Selection Within Study Locations

- ) rarnera. The most fundamental consideration in selecting farmer samples
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within study locations was that wvariations in- resource availabilities,
particularly water availability and any consequent variation in farming
patterns and practicéé, which were known to exist within selected locations,
should be reflected in the sample chosen.

3
Repeated observations at the three selected locations in the first balf
of 1979 suggested that water availability in many circumstances varies
both giggg the command area (i.e. from head works to tail end, along main
field channels). These observations are confirmed in a host of wfitings

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

Numerous examples can be given of variations in watef avéilability. bAt
Padaviya, for-lnstahce, tracts located at the upper and middle portions of
fhe cbmmand area (tracts 1 - 10) comtain some 5% greater area of paddy
land than was originally envisaged in the Blocking-out Plan, the surpius
being attributable to encroachment of cultivation onto reservations of
various.types, whilst in the tail end tracts (11-13) only 62% of the area
laid out for cultivation cna be irrigated in a typical Maha season

(Table 11.3)

~ Again, at Uda Walawe, water ghortages have conmnpelled the abandoning of élans
to irrigate tracts 20 and 21 at the tail end of the Right Bank main channel,
and tract 18 is irrigable only in part. There, the reduced availability
of water on a tract-wise basis is not so easily detected because of
varylng ratios of planned to actual cultivation of paddy and non~pgddy cfops.
In general, where adequate water 1is aveailable, farmers have preferred to
grow paddy instead of éubsidiary crops and many lands designated for subsi-
diary crops to which adequate water for paddy cultivation cannot be‘supplied
have been left fallow. This is clearly evident in Tahle 11.1, the tracts
with ﬁoré than adequate water supply (2-14 and Chandrik#wewa, but exclﬁding
Chandrikawews Tract 6, where the channel was partially out of commission)
having cultivated 27% more paddy land than envisaged, but only 22¢ of the
planned subsidiary crops acreage. In the tail-end tracts (15~2) 24% more
paddy land was 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, exceﬁt for a hundred or
1



8o acres of _rrigated cotton and chi.lies and some 600 icres of rainfed

crbps. At Kaudulla, since diverted water from the Mahaweli Ganga became ‘ ®
:gvailable ih 1976, cropping problems. attributable to watér 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 chamnel system. - )
Const;aints imposed on cropping activities by water shortages along distri-
butary and f£ield channels are less easily'quantified, but nonetheléss_. -
important. During Yala 1979, for instance, several Observafions Qere‘madéﬂ

- of paddy failure, particularlyvat the tail ends of distributary chaniiels in"
Kaudulla (see above). At Padaviya, water distribution problems in Maha are
known to exist at the tail end of one very long tract (Tract 6, Lower Maih
Channe)l - over 2000 acres of asweddumized lend), and this part of the tract

is not normally irrigated in Yala, in spite of the fact *hat it is nearer

to the headworks than the upper ends of some other tr&cts which do recelve

Yala water. At Uda Walawe, the lower end of. Tract 4 does not always receive
water at the necessary frequency, which is reflected in low cropping performance
(Table 1I.1) . and parts of the distributary 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 1rrigation water the availabllity?garm power, at least
as far as it 1s reflected in ownership data,.x ‘alsc highly skewed towards
. .the middle and upper reaches of command aréas (Table 12«15). It is, Q:
course, possible that an efficient market fof the hiring'of farm ﬁowér
would permit ‘rapid allocation of use—OpportUnlties to areas where ownership
- concentration 1is low, buit numerous observations suggest that it would be
unwise to attribute a high degree of efficiency to power hire~markets, and
‘80 :the. .ownership distributions prasented in Tables 12 15 mast to some
degree algo reflect real biases in access opportunities to the dlsadvantage

of thoge at the lower ends of the command areas.

These ecriteria of resource availability governed the batterns of se]ectxon

of sub—locations for study with:n the command areas.

12



It was decidsd at each location to & >lect samples fromvgqth upper and

 lower ends .of the command area, and sdditionally, to take samples aiong
at least one of the distributaries (i.e. across rather than along the
corpmand area). Variations in farming systems under different resource

constraint patterns cen thus be captured in both directions.

The locations chosen for study, whilét conforming with this broad pattern,
differ according to the individual characteristics of study locations. At
some locations, for iustancé, a large number of farm holdings were situated
wvithin a selected location. In such circumstances, it was though advisable
to select a sub-location for farm level sampling. The underlying reasons
for this are complex and revolve around the layout of irrigation infrast-
ruxture at distributozy and field-chamnel level. This is determined largely
.by topography, and results in the construction of channels of varying
lengths, ‘with varying ﬁumbers of subsidiary channels. It is conceivable
that a system of random farm sgampling within an area as 'large as, say,

a tract of 2000 acres, with sample sizes limited by the rescurces available
to the study, would result iﬁ'over—representation of famms wi%h adequate
:or morevthén-adéquate water supplies, and under-representarion of those

" with inadaguate supplies {(or vice-versa) given the complex of micro-level
top and tajil-end positigns within the channel network iound at tract or
sub-tract level. Nor would the water-~use activities of any of the sample

farms necessarily influence the decisions of others irn the sample.
For theme reassomns, sub-locations were selected within tracts at all sites.

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

UDA WALAWE

Ayt A i . 1 St i i

SO

The Right Bark 6f thé’ Schene, comprlsing some *7 000 acres of paddy per ‘
sgason, was selected for study since much of the Left Bank system is st111
under construction. Tract 4 was selected as representative of cropping
patterns and performances at the top end of the Right Bank. The longer>_
of the two dzqtributory chanpels within Tract 4 (D22) was selected

Sance some water supply probiems are experienced at its lower end. JA

sample of 40 paddy holdings was then selected at random from the 122 N
13
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demarcated‘under this channel, with the intention of capturingvboth the
systems and practices typical of the top-end tracts, aand any modifications

to these imposed , by in-tract (i.e. across scheme) water constraints.

At the lower end of the Right Bank, field observations suggested that
cropping p#tterns and performance varies within short distances as the
_availability of water becomes critical. Variations are particularly
marked between Tracts 18 and 18, double cropping of paddy being freqﬁent
in the former, but single cropping and the cultivation of subsidiary
crops being more.common in the latter. It was therefore decided to give .
representatibnvto,both in the samples. The last distributofy within
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 tg_which irrigation;water is provided, D3, contains only

.15 occupied allotments).

_ Allotuent poﬁﬁlations in these were:

‘P7T 74 a}lotments - all occupied

D1 76 allotments ~ 28 occupied

D2 27 allotments = -~ 24 <ccupied
A sample of 20 allotments was drawn at random from the 74 in D7 (Tract 18 3
and a further 20 from the 52 occupied in D1 and D2 combined. These 40
farus constiguté the "tail end"” observations for the Right Bank system.

KAUDULLA

A briéf description is given in Appendix II of'development of Stages I and

"1I under Lower Main Channel and Upper Main Chenmnel respectively. It was
'thought that study resources were insufficient to permit the depth of
coverage ‘of both stages necessary to yield statistically useable numbers
of observations for the existing range of power and water use opticns.

A choice’ therefore had to be made, and after much discussxon with field

‘staff of the Agriculture Department and repeated on—91te 1nvestigat*ons,
Stage I was selected. Factors such as the longer established irrigation
(parts of Stage II ﬁaving been developedvonly in the last 5 years, with

14



consequent 1 .8k of a high proportior of transitional i fluences in any
observatione) the variation in holding gize (Tracts 6-8 in Stége I are
demarcated into 2 acre paddy allotments, whereas 1-5 have 3 acre allot-
mentsf the adequate representation in Stage I of water supply conditiohs
observed in Stege II and a more evenly bhlanced pattern of farm power

ownership contributed towards this decision.

Within Stage I, Tracts 1 and 8 were selected for study, theée being‘
respectively at the upper and lovermost ends of the main channel. Tract
1 is by far the largest in Stage I (1512 acres of a total BOP paddy acreage
of 4609 in Stage I) and is served by two long parallel channels D1 and
its subsidiery RBIB. It was within Tract 1, therefore, that the stuay

of a farmer sample with water constraints along distributory and field
ehannels was located. This tract comprises 504 individual lowland allot—
ments, a number too large to permit adegquate representation of areas cf
potential water constraints by direct random sampling. The following -
pre-selsction of sub-locations was adopted: for the "top-end” study, 20
lowland allotments were selected at random from the 68 most immediately
adjacent to the bifurcation of Dlland RBIB; to permit study of the tail
end of Tract 1, the two iongest field channels at the lower end of RBIB
were chosen {(FC15 and PC33), and 1o allotments each . 2re randomly
selected from the 24 and 27 holdings:gspectively 1rr1gated by ‘each of
these channels, In Tract 8 a total of 20 allotments were ragdomly
selected, 10 from a population of 24 at the top end of Tract g,and 10

from 37 =at the lower end.

A further sample of 20 farmers at Kaudulla was teken outside the scheme
boundaries. Some 1000 acres of Crown Land beyond Stage II bave been
saettled by sguatters and further small areas aré‘cultivated within
“traditional villages. Informa}(irrigation channels have been constructed
in. some areas, using drainage water from Kaudull# to 3riigate a Mana
crop of paddy. It was thought that study of farmers in this area would
expand cartain dimensions observable w1thin the scheme such as holding
size, crop combinations and intensity of cu1t1vat1on A list df farmérs
at Patakwewa, Migaswewa, ikahena and Wadd1gaw9wa was therefore obtained
and stratified random samples taken to give 5 farmers with land alienated
gnder the 1948 Act at Waddigawewa and 15 from the remaining encroached
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land.

PADAVIYA

e s U o ke v

As with Kaudulla, an important issue in, the early sampling procedures

. was to decidé how survey resources could most usefully be deployed, given
1 similar system comprising Upper and Lower Main Channels within the f‘
currently developed Right Bank Irrigation network As Table 10(a) shows,
the LMC commands an area almost twice as long as the UMC, and it is only

on the former that serious water supply problems occur. Since . few.

" . pther difierancea éxisted between the two command areas, it 'was decided

under the IMC 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

. regcurrent tail~end water problems. In Yala, water is supplied only to the

top end of Tract 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 01 at th» tail end. | |

Tract 2 was selécted for study as the area closest to the irrigation head~
works (Tract 1, at only 123 acres on the BOP was rejected as too small to
yield adeduately representative. fesults) Within the 453 (BOP) acres of
paddy under Tract 2, some slight differences in cropping calendar and
cultivation practices were observed. It was therefore decided to stratify
the sample as between tob and tail ends, as with Tract 6, and so 11 allot-
ments were chosen at random from the 38 adjacent to the top end, and 9
from the 25 at the tail end. ‘

At the lower end of the LMC, Tract 12 was selected as;an area appropriate
to‘yield;'obéérvatidns on farm decisions taken under water availability
constraints. 0Of the 303 allotments demarcated under the BOP, 118 have
been abandoned, giving an irrigated area of some 555 acres in Maha only.
In Yala, a8 at the tail end of Tract 6 and of several others, farmers share

-

irrigated allotments higher up the scheme under the Bethma ystem.
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3) Owners :

(1) Sampling Criteria:

A 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.

Absolute éample sizes were thus roughly equal far each power type within
each o£ the locations, and within the maximum number of owners (70) at
each location that it was felt possible to handle with the available

study resources.

The attempt was also maﬂe, however, to stratify within these sample sizes
in order to sample disproportinnately heavily those ownership character-
istics which were thought a priori 1ikg1y 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
4 different types, were concentrated into the hands of a single
owner ; ‘
(11) the main occupation ( in terms of relative contribution to

aggregate net income) of the owner.

(i1)8ampling Frame:

The ﬁain saﬁpling frame was obtained in identical .fashion at each of the
three locations. Steff of the Agriculture Department (at Uda Walawe, of
the RVDB) were requested to assemble lists of the ownership! of each .
power type, sand to distinguish between allottee-owners and non»ailofteé

owvners.

For reasons of logistics, it was impossible to sample directly from these
listsi they had to be split into sub—loqations, and only owners liviag
in those locafions close to where investigators could be accommodated
and supervised could be selected. Inevitably, this led to the same broad

clustering ss has been described above for the farmer samples.
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The geographical locations of owners that were selected in this process

were as follows:

1. Uda Walawe RB

B 2. Kaudulla

3. Padaviya

¢

: (Tracts 247

(Embilipitiya Town |
(Tiacts 15-~19
:Tracts 10, 11A
(Certain owners residing off-scheme.

(Stage 1 only

ol € .
(

Minneriya

(Tract 2
(

(Padaviya Town

(Tracts 7-9
(

(Tract E

(Tracts 10-12 .

f(Pulmoddai

Three aspects of this listing require further explanation

(i) 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 selected

- from the lists prepared for the adjacent tracts (10, 11A) and second,

the movement of power into some parts of these schemes at peak periods,

claimed by scheme staff to be of considerable importance, was covered

by selecting 9 owners from a list of those known by scheme staff-to;

bring their power onto .the scheme.

(11) At Kaudulla, insufficient numbers of 4-wheel tractors to meet sample

requirements were recorded on the scheme, but some hiring-out from

nqighbouring Minneriya’was reported. It was therefore decided to .draw

.a sample also from Stage .1V of Minneriya, which borders. on Kaudulla.

A full listing of power from Minmneriya was therefore obtained (Table

11).

2
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(1ii) At Padaviya, preliminary investigations of power owpership in
areas adjacent to the scheme revealed a high density of 4-wheel
tractors at Pulmoddai. ‘A list prepared by the relevant cultivation
officer revealed a total of 26 tractors owned there. Since the
population of 4-wheel tractors at Padaviya itself was known already
to be high relative to the two other study locations :{see discussion
of populations below),it was thought worthwhile to investigate
. the use of tractors there, and 10 owners were selected from the

1ist 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

S L D o Ao A G R At B iy D ) S . Ve Ay A . A S S ot e B e A S sy et = s

Initial Reduced % Frame retained
Samplin Samplin reduced
Frasel _Framel ¢ Timigzar X190
Uda Walawe
4 ¥.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 WwW.T. 49 34 69.4
Buffalo 1094 498 45.5
Padaviya 4 W.T. 150 R 62 41.3
2 wW.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.

At Padaviya and Uda Walawe, whilst the percentage reduction was, on the
whole, well over 50%, the existence of lérge initial populations meant
that the absolute size of the reduced sample remained high{ At Haudulla,

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 Kaudulla by = part of the population at neighbouring Minneriya (see above).

It’was‘felt, on ba;ance, that little in the way of represéntativeness

would be lost by this geographical - clustering, whilst much would be gained
in terms of logistic siﬁpliblty. Perhaps most 1lmportant, the clustering
procedure still permits the effects on power use pattefns of water availa-
bility and the varying reésource endowments of nearby potentlal hirers to

be obrserved in the samples, since these are in most cases now divided between

top and bottom end of the schemes.

After completion of the geographical élustering described aﬁéve, further
~ weighting was introduced in thg attempt to give adeguate coverage to sample
characteristics which could be expected to démonﬁtfate whether the composi-

tion of power use and its intensity varies among:-

(1) owners having single and multiple power units *

' (11) owners having differing main occupations.

Methodologiczl 1issues are ﬂ@iscussed helow. The charrcteristics of owners

samples are presented fully in Appendix 1V.

(1) 'Multiple Ownership*

Strgtification to oﬁtain 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-set can be ohserved in thé following table. Briefly, it is the ownership
of ﬂultiple mechanised power units, or of mechanised/animal comb:natlons

which 18 of interest here, since the ownershlp of more than one unit. of

Aﬂanimal power is commonplace. Thus the population and sample data on owner-

ship of non-traditional power can be broken down as follows:
* Full details of multiple ownership in populations and samples are a
" given in Appendix IV, : .
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TABLE 3 MULTIPLE OWNERSHIP IN POPULATION AND SAMPLES

- e ot oy U B i B ot e S i (o e s S G e G0 o Ao e TS B A G - S L G M b S Al T A o e S S e

e e e e e vt o e 2 o e S

Popula  Same % Popula Sam- %4 . Popula Sam- %
tion A ple sample tion ple sample tlon_ ple sample
Nos. =~ Nes. _____ Nos. = Nos. ____ Nos.. ~'Nes. ___ __
. 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.
/ 2w.t./
buffalo or more
than 1 4 w.t or
2 w.t.

19 13 68.4 20 13 65.0 20 12 41.4

1. Excluding samples and populations 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 pumbers

of owners, was this not the case.

(11) Stratification by main occupation

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

was more complex.

The populations at all 3 study locations were divided into allottees and -
non-allottees, the 1at£er including a large component of smail traders
and businessmen. Since data on the composition of tractor owners' income
could not be obtained at the time of sample selection, the allottee/noh4

allottee distinction was the only one that guaranteed some representation

in the samples of those owners for whom non-farming activities contri-
buted a large pxoportion of income At the same time, however, it "

& is likely that some (but at the time of sampling, unspébified) allottees
could bhave substantial non*farming income. The allotteé/non—alloftee

o distinction should therefore be observed in two aspects:
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(a) It is important in its own right in that it may illustrate aspects
of power use which differ according to land tenyrial status vis a

vig the scﬁéme under ohservation.

(b) It also serves as a criterion (albeit an imperfect one) to permit
. ex-ante stratifidation of the popﬁlations between, on the one
hand, - those earning a high proporfion of income from farming'and,'
on the other, those earning a high proportion from non~férming
activities. ‘

Dafg will eventually be collected on the relative contribution to SAmpie
ownets‘ incomes of varibus econonic activities, and will thus ﬁérmit
exfbcét grouping of the samples according to predominant activity.

fbr sample selection purpbaes, the allottee/non-allottee distinction.was
the best available means of ensuring adequate representatién in the sample

of those'owneré with predominantly non-farming income sources.

Thggéﬁmpling proportions betweén allottees and non-allottees are indicated

iq;@ﬁe following table.

o . i e s o P o i ) i O v S s e M Ak . M e Ay T e % T A AR W T S Ve e Ay A Sind B T S A M o 8

TABLE 4 ALLOTTEE/NON-ALLOTTEE DISTINCTIONS IN POPULATIONS AND SAMPLES

Uda Walawe Kaudulla E&ézzz:ze
. Popu~ Sam~ % Popu- Sam- % Popu~ Sam- %
lation ple sample lation ple sample lation ple sample
Nos. Nos. . Nos. Nos. _____ Nos. Nos. _____
Allottees 111 22 19.8 48’ 34 70.8 108 37 34.3
Non-sllottees 34 25 73.5 0 0 0 22 9 40.9

" Note: The same notes apply as for Table 3 above. Buffalo owners have to
be excluded. becsuse precise details of non-allottee buffalo owner
populations are not available.

Again, with the sxception of Kaudulis, where all ownerb were allottees, the
aampling.of non~allottees is proportionally higher than that of allottees,
although in absolute numbers ‘the allottees are predomlnant partlcularly

when. buffalo ownership 1s included (Table 4)
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2.3. Field Investigators

— o A it S e Tk ) P e O e o i B e S

1) SELECTION C ' | ,

- Discussions with Researéh Officers at ARTI who had*accﬁmulaéed sﬁbétaﬁ%iél
ekperiencé of_field data‘collection éuggested that with the en%isaged .
work load it would be appropriate to ailocate a maximumfsample of 20
férmérs or owners to each'investigator; This was intended to permit

data éollection for the majority of schedules on a freéﬁent—visit basis
(2~3 fiaits per sample member bér week) . A

it wa; agreed during formulatioh of theléfudy proposals that investigators
would be recruited under ARTI terms and conditions on a casual basis for
the period of field data collection. The only exception to this procedure
iay in the allocation to the study of 3 investigators frow the permanent
cadre of ARTI. One of these was based at each study location with'the
‘inténtion that he should provide a degree of techaical advice to casual
investigators and act as administrative link between investlgators and _
research s 1 ff. In view of these ~iditional duties, the sample allocatod
to permanent investigators was only 50% of that given to casuals. In all
casea it was thought that the broader experience of permauent 1nvestigators
made it appropriate to allocate to them the potentially more complex ‘
exercise of e11citing information from owners.

The allocation of investigators is summarised below

TABLE .5  ALLOCATION OF DUTIES TO INVESTIGATGRS

e - e o 2 S Sk A o A o o A o S Sl . Gk SV Ao A e e W Pt T S P S o

Location ZEYEffigﬁfgf;EZEE Total pominal sample size Sample type
Uda Walawe 4 X Casual 80 Farmers
) 3 X -Casual 60 o Owners
1 X Permanent ) i0 . ) Owners =
Kaudulla 4 X Casual S 80 > Farmews i
' 3 X Casual 60 , Owners:‘”u
1 X Permanent 10 Ownerb
Padaviya. X Casual Cvihes. 8O ... Farmers.
4 X Casual o 75 Owners
1 X Permanent ) 10 i % Ownérs
ARTI Office _E_X Casqgl ) 240 Farmers

Total

e
g

R

465 ) 220 Owners °~

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

being interviewed 1n July 1979,

Owihg to poor resbonse among candidates, their génerally indifferent
quality and a number of administrative shortcomings, several selectioh
sessions had to be held before the full complement of posts could be
tillgd. Fortunately, this resulted in only marginal delays in commencing
fhe~fie1d work. Further selections were necessitated by the high initial
departure fate.of'those recruited; some 50% left in the first " 6 ﬁontbs
oi field work. Initially only éandidates with degrees were considered.
'Later,it became apparent that candidates‘with A"~ Level were likely

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

selection in all interviews held after December 1879,

A working knowledge of spoken and written English was applied as a
general criterion to all candidates.. In general, it was found 1mposslble
to judge in a single interview how well candidates would perform in the
field. Training sessions were therefore regarded as a further part”of
the selection process, with some candidates being rejected at this stagé.
A short list of acceptable investigators was drawn up affer these .
training sessions from which names could be drawn as or when vacancié$

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

Each newly recruited batch of field investigatois was given-intensivé
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)f Explaiﬁing the survey schedules both in English and Sinhalese.
'b) Practical training in the use of scheduies. Hypothetical
' questions and answers were put up on the hlackbéard/ and the
" investigators were asked to complete the questlonnalres,

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 interviéwer. 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 each investigator was to be in charge of a farmer sample -
or an owner sample, all were given training in schedules relevant
to each sample. This helped the investigators to understand the
whole research projesct as well as to assist each other in the
field. This helped the researchers to discuss with the investipga-

tors any matters outside their immediate sample interests.

Throughout the training and field work period schedules were made
available in both English and Sinhala. In general, however, few
difficulties were experienced with the interpretation of the .

~ English schedules used for data collection.
3) SUPERVISION

Following the selection and brief but intensive training of the team of
field'investigators, their activities at each of the fhree study locations

'lﬁere monitored by supervisory visits conducted every fortnight by research

staff. Countinued visits of this frequency were felt necessary to keep.
research staff abreast of developments in the field, to ensure greater

reliablility 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 codeg, schedule entries, changes
in the characteristics of the sample members, equipment requirements and

80 on.

The principal fﬁnction cf these visits has heen manual examination of
compléfed schedules from each investigator for consistency and accuracy.

While'cross checke 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 Imstruct@rs.’ and Cultivat-
' ' - 25 / '



ion Officers, with farmers and owners, and other officials enployed
on the schemes; visual observation of current agricultural operationa
on various tracts and stages of each scheme; and the knowledge of what‘
is happening in the other study 1ocations. A second scrunity .of schedules »
was provided in the office during the data tabulation exercise., Errors

'in codes and schedule entriea identified at the initial examination on

. gite were rectified at once, while those picked up.during data tabulat-

~ion were referred back to the investigators concerned. 'Any alterations

and amendments - to codes, schedule design or procedure were published

regularly and made known to all investigators.

Nembers of the study team share the task of conducting the weekly gchedule

of supervisory visits to the field taking with them supplies of stationary,

‘blank schedules and other equipment required for the performance of their

work. The two-we@gcycle of visits designed to cover Padaviya and Kaudulla

" in one wvisit (due to their relative proximity) and Uda Walawe in another,

has been adhered to since the conmencenment of the field survey. A number of N
"gurprise" vieits have been made at -each location in an attempt to guard

against investigator absenteeism end  data collection inadequacies. v
- Field investigators gather information by interviewing their sggple‘membera

two or three times a week, depending on the accessibility of the owner or

- farmer. Replies to the question routine are entered on to special;y designed

f#ield note schedules before the final survey schedule is completed. Im

this- manner a copy of the data is maintained for future use“should any

.'schedule become mislaid or prove incomplete. Sample owners willing to

do ao .have been issued with note books in which to write down daily records

"of the nature of work performed, time taken, type of payment (if any)and

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

interviewvw.

It is natural that over a period of time 1nvestigators should become o

familiar with their sample members and less of a cause for suapicion‘:

4n their area. They are aided in this by lodging in houses belong;pg.to

jocal families aud / or taking their meals at ngighbourhood eating places. .
Bosides being questibned on matters relating to their completed schedules
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investigators are emcouraged 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 might provide ideas

for new lines of 1§vestigation. This form of initiative 1s possessed. .-
to varying extents by each field investigator. However, by encouraging.:
an active interest in the study and keeping them up to date with
resegarch progréss the investigator team has been made zware of their

value to the success of the project.

On our own part,the research staff have-attempted to visit personally
as many of the sample ownars and farmers as possibie, Each sample member
" had previously received official letters written in Sinkala from the
appropriate Government Agent (or Assistant G.A.) and thé Director of ARTI
exzplaining the nature of the intended survey and requesting cooperation.
Further 1$tters eliciting continued support were sent out in January.
1980.' Personal follow-up visits provided the opportunity for expreésing
ou:‘gratitﬁde for their part?cipation and simultgneously removed fin
moat cases) suspicion of our investigators' curiosity. We emphasised
the confidentlality of the information sought and stressed that pone of
us represeunted the Government. Prhdicfably, owners uroved to be the most
sdspicious of the survey‘questions, particularly where these related to

assets and extent of land coantrolled. By.concentrating personal visits.

" 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 semple hag much the same effect.

At an early stage in the study it was decided that it would be'impracticable
- to apply a single sét of questionnaires or data collection schedules

across all samples,/Separate schedules would be necessary for data
collected from farmers and from owners. The only exceptions lay im the
harvest detailsHSchedule;and:the sogiology_questionnaire“yhich , with

minor differences, were applied to both samples.

Most of the schedules will be administered continuously through Maha
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and Yalﬁ seasons; others (acreages and harvests) will be season - specific,.
All schedules were either pre—coded for direct. data transfer to

conputor or ( in the case of a few) were formatted to allow for easy

post-codingi The introduction of schedules was staggered slightly to

give 1nvestigators adequate Opportunity to familiarise themselves with
their samples and surroundings.

ﬁof the ownéfs‘ scheddlés,>a decision hdas to be made before the survey
gtarted on the likely dhgréé o6f sensitivity attached particularly to
duéctions on income. It was decided that if the attempt was made to obtain
from owners detai}s‘ofithe'payments they ogtained from individual hiring
_operations, 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 thoée 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
administer both of these to the entire owners sample The attempt was
closely"nonitored by the resé§rchers. It quickly becsdme appareant that
gsome owners were. reluctant to disclose information under both headings.
The implementation of these schedules was then reviéed to include only

' those owners who had expreésed willingness to provide the necessary data.
“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 & summary of the content of each. Sample schedules
are given in Appendix 'IX.

4INnIVIDUAL SCEEDULE CHARACTERISTICS/

1. Owners Schedules

~ (a). Tractors and buffaloes - record of work done (Sch. A, All

This 1s the key schedule administered to owners. Data are collected

separately for individual tractors, but jointly for buffalo herds. One
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schedule contains data for one week, entered by day, with a provision

for mnultiple entries on any one day. Owners are classified according

to the power type(s) they own, their residence status (on or off the scheme)
and the degree to which a priori it is thought that income from non-
farming activities contributes to their total income. Tractor registra-
ion numbers are kept, with a provision for indicating whether they have

in fact been registered.

As can be seen fronm Appendixix.this schedule will permit a breakdown;_

to be made of the number of hours worked by agricultural operation, forl

vhom 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 job,which wil]l be calculated from separate mileage data collected on
the same schedule. Data are also recorded on implement type, acreage

covered, and reasons for any non-use.

)

(b) Financial transactions (Sch. A , Alo ' . .

For individual tractors and buffalo perds, a record is kept of exp;ndi;ufés
on maintenance and repair of power sources and implements, by type_o:A.
item purchased, including, for buffalo, tpe hirihg of labour fqr'herding,

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

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

2(c) Opeming stock (Sch. B, BI)-

"Por buffalo;ﬂan inventory was made at the start of the survey of the

numbers owned by age and sex, and of implemenfs by type. For tractors,
the breakdown included age, fuel type and implement fype as major components.

(t) Buffalo herd changes(Sch.C)

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

nent.
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TABLE é:

‘Schedule Type

Buffalé?oﬁners~
reéorﬁ of work done -
Tractor owners- .
record of work . done
Buffalo owners—
purchases and sales of
‘reiéte&'iféﬁé ' :

'Tractor OWhers—

record of maintenance, .

filel ind repair
Buffalo owners-

opening stock
Tractor owners-

opening stock
Buffalo owners-

herd changes o

Buffalo and tractor owners-— -

" farming activities
' Buffalo and tractor-
financial transactions
Buffalo and tractor-
sociology questionnaire.
Buffalo and tractor-
crop acreages
Buffalo and tractor-
‘harvest ' details
Buffalo owners
closing stock

Tractor owﬁers-glosing stock

Data Frequeéncy

. i o s 404 4 e B e P i

daily -

daily

monthlx

" weekly

single-shot’

" [ 12

" - monthly
monthly
" monthly
51“818~8hot

n. 0n
e TR "

iy "

w "

30 -

i o e e e

- Gre a1 o B0

Schedule

Schedule

7 Schedule

P

.Schedule

Schedule -

Schedule

Schedule -

Sche@ule

Schedule

Schedule

Schedule

Schedule

10

SA

. Schedula Z

Z
1

Start of

e i aatad adedastod

- August 1979

August 1979

- September 1979

s E T

. August 1979

~ August 1979

August 1979

‘September 1879

‘September 1970

- September 1979
March-April 1980
. -March-April 1980

March-April 1980

September 1980
September 1980




-(e) Farming‘abtivities and financial transactions (Sch. D and E)

Bchadule'ﬁﬁis a modified version of Sch.l (see below), being a ﬁOnthly
summary of the days spent on agricultural operations. . -

Schedule E is adepted from Sch.2 (see below), the seéction on incomings
trom hiring out power and on repairs to equipment etc., being deleted,

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

-

becaugse 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.6)

See below.

~(n) Closing stock(Sch. Z, A,)

As for Sch. B, Bl’ but at end of survey period.
: [

2. Farmers Schedules

R

a) Physical farm inputs (Sch.l) .

This 18 the most complex schedule in the data collection programme, andf

vas used as a major criterion of ability in the selection of investigators .
On 1t,§re recordéd:weekly totals of hours spent on individual farm operat-
ions, by crop land type, and worker category, with a provision £oxvre¢og9;
ing hours of power use by type, operation, owner/hirer ‘sthtus, implement'
and number of buffalo pairs. Other inputs such as fertilizer and
-dngsecticide are recorded in physical units during their week of application.
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TABLE 7. SCHEDULES ADMINISTERED TG FARMERS _§éMPLE§

Schedule type o Data frequency Designation Start df
————————— e —— | e IEEEEEEEEEfEE“
Physical farm inputs = - weekly ~*  Schedule 1 August 1979 .
Financial transactions "~ weekly Schedule 2 August 1979
Start of season - status of

of cultivation : single-shot Schedule 3 August 1979

' Dates on which farmers ' o

obtain water . daily Schedule 4 October 1979 -

Bu?vey o land resources - single-shot Schedule 5 February-

March 1980

Harveat details ' single-shot Schedule'6 March-~
' ' April 1880
Sociology questiomnaire . single-shot | - March-

, . April- 1880
Supplementary questions

on source of water supply " " . = May . 1980

(b) VFiaancial Transactions (S:1.2)

Totals of incomings and outgoings are recorded under avvarietyfof headings.

Por each sample member for a two-week period. Details o? wﬁether expenditure
was on a ‘eash or credit basis are included, a= are details of the source -

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

in or out of machinery; purchase of inputs/sale of output;income from
renittances} repayment of credit ; repairs to ;quipmenf;'sale/purchase

of'tarmlcapifal 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’
1eida at the start of the survey, 80 as to provide a baseline for Sch.l
& 2. " It'also served the function of initially familiarising investigators

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

A daily record of whether ‘or not farmers obtained water for their
allotted lowland paddy, “the purpose of which was to assist in detecting
the nngnitude and 1ntensity of any water shortages, and to ascertain

whether any published rotations were being practised.

(e) Sn;vey of land resources (Sch.5)

The purpose of this 1nvestigation was to measure by compass and pacing
the areas planted to specific crops, using the crop and land—type
classifications specified for Sch.1l. Additional information was obtained
from the farmer on his own estimate of the relevant area, whether theA
land vas rainteo or irrigated, his estimate of the area of any owned

land type that renained 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

18 lost. in turning. Finally, the investigator was asked to comment/

on the condition of the crop.

(£) Rarvest details(Sch.6)

: This schodule contains a breskdown by crop, variety and land type of
the anount harvested by individual farmers, The week of harvest is noted
as is .the planned distribution of the harvest among various uses (sale,

retention for domestic.use; payment for agricultural openations).

(g) Sociclogy questionnaire

Although the economic inveétigations began in the field from August. 1979,
,ltho sociology inveatigation was postponed unti March for two reasons.
uXOn the one hand, hy 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
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, tﬁc_hulk of it being
administered by the sociology investigators who were specifically - ‘ . o
recruited to study the populations by participant observations and

had ‘been doing so for nearly two months before the sociology investigat-

v

. 4ons were implemented.

The cuestiOnnaire obtained data on such issues és'household'composition,

. household and other facilities, employnment and farming experience, soclal.
linkages, power and leadership, farming experience,'social linkages,
_power and leadership, development of farming activities, paddy land
history, other land owned or operated, development of non~farming
income-earning activities, ranking of all economic activities, water
menagement, farm power types and selection criteria. ~There were specitic
questions to those who own farm ﬁower gources and for those who hire -
baffaloes/tractoré, pertaining to problems of obtaining power sources
when necessary, usage of farm . power to optzmum capacity, decisions

on choice of different sources of power

- aside from the specifically sociological issues in the investigation; a

major aim of the questionnaire was to obtain . data on income and wealth,
acong cwners and fermers samples respectively, in order to test hypotheses
relating to differential rastes of wealth accumulation (particularly in the

£o ma of =acguisition of control over land) among the various groups surveyed.

. As discussed earlier (cf. Sch. D/E), accurate income data are extremely
difficult to ohtain, and & circumspect approach was adopted for this investi-
gation, ths intention being to huild up data on assets and ‘business activities

to pernit, where naceasary, and indirect asgessment of income and wealth.

(h) §gppiemantarg questions on_source of water sugplx

- s S q A o T s e 2

/

Fcllowing field ohservations by the water management ' ‘consultant (M.P.Moore)
in Ap;il 1980 ,which suggested that water is frequently: obtained from run=off
from highar fields and not from fzeld channels, an adhcc survey of sources
of water sapply,-was initiated ~This will ask the farmers sample: what
.proportic* of +hmir water is normally obtained from alternative sources at

different times of season in both Maha and Yala. It will alse.try to-

' '-'3_.4




ascertain how this proportion changes ‘in such.conditions as abnormally
good or poor water supply.

3. Additional Data Collection

o

In addition to the regular collection of data from the samples sevéésl
gingle-shot 1nvest1gations were carried out. These include the direct
measurement of grain moisture content both at harvesting and at '
thfeshing at all locations. These data Qili beﬁbf use in the consider-
ation of alternative threshing technologiés, some of which are
sensitive to moisture content. Other data, such as daily iainiall
and water 1issue records, are already kept: by the rgggective scheme

managements and will be copied by the research team in due course.



’ ' CHAPTER 3

PRELIMINARY RESULTS AND HYPOTHESES

3.1 FPARM POWER éOPULATIONS AT THE STUDY LOCATIONS*

1. The Context

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

along the stndy locations is important for ‘'several reasons:

1)

11)

i11)

iv)

The powor owned by residents at each of the three study locati-

'1ona may vary in its composition among locations, and such

variations may help to test.hypotheses_relating to, for imnstance,

- the timing of agricultural operations and power use-efficiency.

The»aggregate amount of power available( i.e‘ from 4-wheel
tractors, 2-wheel tractors and buffaloes combined, with some
appropriate weighting to take jnto account their work rates)
may vary }rom one location to another, whic: would again help
to shed light on hypofheses similar to the above.

Spatial coﬁcentrafionvof ownerééip of farm power may vary both
by type and in the aggregate within study locations. Any such
variation 1is likely to reflect:

(a)/ spatial vyariations in wealth, since tractors, in pﬁrticular,
represent the ownership of a substantial atock 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.

The concemtration of farm power in the hands of individual owners

‘may vary among power types and both among and within locations,

~

- o ey €

* This section should be read in conjunction with the national level data
digcussed in Appendix VI
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with implicatioiis for potential exertion of monopolistic

power in the hire market.
Data collected on. the populations of each of the three main power types
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 connection.

The main results are presented below:

- ot . -

In Tablez 8-11 a summary of the raw d;té-is presented by tract for each
location. Claasifications a.z made by the three main power types(4 wt,
2 wt, gnd,buijalo ) and sepa~aue lists are presented for the power
owned by farmérs who-are legally designated ss allottees and others
(usually small businessmen) whoe res1de on the scheme, and may engage in
farming, but not as officially designated allottees ‘This distinction
is not made at Kaudulla, where no power is owned by residents on the
schene who are not also allottees, or a* M1nner¢ya where data are

available only for allottees.

At Uda Walawe and Padéviya, where sufficient data are ‘available to permit
comparisons between'allottee and non~a116€teé bwnershiﬁ, we find that

a high proportion of 4—whee1 tractors are owned by non-allottees (36%
and 29% respectively)}, the proport1on of two-wheel tractors (1% and 3% -
respectively) and of buffaloes (27% and 9%)being lower. CoeT

These data are not incongistent with the view that the t;ansport "potential
of the 4»whee1 tractor makes it an attractlve proposition 6 small
busiresgmen, who may or?ﬁit also use it for field work. Indeed, at
Padaviya this is the predominant form of power owned by ‘the ‘hon-a llottees:
At Uda Walawe the higher abq~?ute numbers (and proportions) of buffalo

end 2-wheel tractors owned by non~allottees than at Padaviya may be
attributable to the inclusion of several well-established villages and ™

-of privately owned farming land within the boundaries of the Right Bank

gcheme.
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3. Farm Power Denéitles Reldtive to Paddy Acreage

- »
Comparison of the tarm power densities and compositions at the study
locations 1s facilitated by their reduction to a uniform acreage base.
The overall size and paddy upland ratios of the study 1ocations
vary substantially (Tables II 1 - 11.3) but onre common Ieature is the
low use intensity of land allotted for upland _crops. This land’
'comprises small vegetable plots, tree crops, and in some parts of
Padaviya end Kaudulla is planted with a paddy crop in Maha which is
for the most part rainfed, but frequently alsoc given 9upp1ementary
irrigation . from whatever water source is at hgnd (including the

illicit tapping of irrigation channels). . '

bnlyiin the lowef reaches of Uda Walawe is the highland extensively

) plantod to annual non-paddy crops as envisaged in the project design.
This 1s 1argely the result of the unreliasbility of irrigation water
supply, which prevcnts full exploitation of allotted lowland in paddy

" eultivation.

Several obtione therefore exiaf fcr”the selectinn of an appropriate
" bage acreage which could he utilised in comﬁaring'farm power densities.
Since highland allotments are seldom planted to annual crops (and
at Uda Walawe, where such planting does occur, farm power ‘ig available
on hire, in principle at least from the scheme managemnt to assist in
land preparation for "approved crops" such as cottomn), it was decided
to express farm power densities in terms ‘of paddy acreage. In the
study locations, where both Maha and Yala paddy are cultivated, it is
theoretically possible to express farm power densities in terms of thc
Mahsa 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 ior the main (Maha) season, and 80 this
acreage was 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 reservations and
the planting of paddy in what was designated as highlands, The paddy
acreages adopted for this exercise thus differ “from those in the initial

a8



« TABLE 8(a) UDA WALAWE - FARM POWER OWNERSHIP BY TRACT*

S i Y o e i R o G S U s S R A e B i T s U i 2000

I.Powei owned by allottees only.

4 4.T. ' 2 W.T. Buffalo
Tract No. No. No." No. Ne. No.
cmmme  Oumers Tractors Owners Tractors Owners Animals
2 1 1 9 9 4 243
bi 4] 0 14 14 3 125
4 i 1 13 16 11 730
5 2 2 15 - 16 o ]
6 2 2 22 24 2 80
T 1 i g 8 Q o
Sub total: _7 A 8L 87 20 1118
Chandrikavewa
™ 1 -5 4 5 36 38 7 285
Tr 6 2 2 15 17 7 im
Extn. 1 8 8 25 26 3 100
. Extn. 2 3 4 16 10 1 40
‘. Sub total: 17 20 86_ 91 18_ 726 _
s 9 o 0 9 10 5 222
‘ io 4 4 1 1 15 790
.11 2 . 2 18 22 8 286
_ Sub total: _8 6 _z _33 28 1298
- 12 3 3 39 49 22 €21
13 2 2 7 7 1 38
14 1 1 .15 18 2 96
Sub total: 6_ 6 61 65 25 755
p~~——1 ot = /== == fgr———1
15 o 0 6 6 7 94
16 (] 0 5 5 6 271
17 - 0 0 15 i6 13 360
18 0 0O G 0 0 o
19 0 _0 0 0 1 30
Sub total: O i 26 21 2 155
Grand total 36 39 282 03 118 4352
* Note: In this aﬁd in'subsequent Tables (8b-19), and in the assb:iated
discussion (Ch. 3.1-3.3}, tractor population figures reter to
all privately-owned tractors except those which have broien
. down and are not likely to he repaired. Buffalo populations
are individual adult animals normally capable of field work.
L
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II. Power owned by non-allottees only,

Tract 4 W.T. : 2 W.T. Buffalo
: No. No. No. No. No. No.
_____ Owmers |Tractors Owmers  Tractors  COwners  Bnimals-
2 2 2 4 4 0 0
3 - 0 o] 0 o 1 100
4 0 0] 0 0 0 0
5 0 o) o 0 o 0
8 4] ¢ 1 1 0 o
Embilipiti-
ya Towm 7 a 2 10 0 o
Sub total: _9 9 14 15 1 100
= == === f~— E—— ==
Chandrika Wewa -
¥r 1 -5 0 o 2 3 1 50
ir 6 0 o o o 4 207
Extn. 1 o] s} o o] 1 25
Extn. 2 1 1 21 1 0 _0
Sub total: _1 1 3 4 6 282
== E=—4 == == == ==
9 2 2 7 8 1 20
10 0 ) 1 1 o} 0
11 2 2 1 ! 4 180
_Sub total: _4 4 _8 10 5 200
12 1 1 2 2 11 489
13 0 o] 4 4 4 . 130
14 4. A 22 23 _22 399
Sub total: 5 5 28 i 21 1018
\ ' )
15 2 3 2 2 8 156
186 0 o 0 o o 0
17 0 o o o] o] o
8 0 0 1 1 1] o]
19 K 0 0 0 0 _0
Sub total _2 3 '3 3 _8 156
. . == . === == =g p——3 =t
Grand
Total 57 1756

i)

e
4
»
[+
3
o
b
o
-~
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Stage I

Tract No. BOP
No.

Tractors Owners

n s e Ty -

Acreagg ggners

b 1875
875
318
328
800

9D
N

Sfage I
Sub total: 4609
] p=t e

Stage 11
Tract No.
1 246
2 480
3 ! 300
4 914
5 202
] 734
7 370
8 400
g 720
10 488
11 407
12 684
Stage II

Sub total: 5935
f = g

Btage I + II

" Total 10544
R F =

* - All owners are allottees.

!Ov-u-u.hw
'OHVHMAQ

615

=
i

}OOOMOOOOOONO
'OOONOOOOOONO
IOONAOOOONO&H
‘OONL&\OOOONO&:H

e
gie
i

I

(3
W

i

1=

Buffalo

No.
Tractors Owners

37
66
17
35

30

80
90

71
55

16
21
78

580

1094

No.

Animals

P pep—p——

559
164
234
157
-112
359
1585

97
137
38
77
61
' 244
213
177
223

54

206

1577

RN

3162



TABLE 10(a) PADAVIYA - FARM POWER OWNERSHIP _ BY TRACT . . . .

I. Power owned by allottees only.

Lower Main Channel - , v
| sw.T.  2Ww.I. " Buffalo
" Tract Estimated No. No. No. ‘No. . No. ".No. .
No. Maha Paddy Owners Tractors Owners Tractors Owners  Animal
weme  Acreage AU ST e e
1l 154 i 4 - 3 3 14 213
2 523 T 7 10 10 9 108
3 231 6 7 1 1 9 - 108
4 111 - 7 7 1 1 17 - 327
8 604 i5 20 5 6 23 413
6 2207 23 25 44 44 66 1216
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 8 - 10 4 4 27 536
.11 425 1 X 1 1 7 75
12 661 2 2 2 2 30 400
.13 288 0 4] 1 1 -0 (4]
' Sub Total: ! s
8130 ~ g3 104 115 116 302 5052
srameea = pt——t mz= ettt ptr BIEeR=
. o : R {0 : B b
- Upper Main Channel C : : S .
A 550 2 2 2 2 17 296
B 403 6 6 2 2 7 135
C 654 3 3 3 3 16 - 296 5
D 567 2 2 8 6 18 196
E 2016 5 5 5 5 207 1499
Sub Total:
h 4190 18 18 T 18 265 2433
f o —d == — =i =i s prit ot orderd
Total: 12320 111 122 133 134 567 7474
= =oE === it TR

|
|
|

42
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1I. Power owned by non allottees only.

Egver Main Channel

4.9.T. 2w.T. Buffalo

Tiact No. No. No. No. No. No.
No.  Owmers  Tractors Owners Tractors  Owmers Apimals
1 17 21 . 3 3 10 150
2 1 1 o 0 o
3 ) 0
4 4 0 0
5 10 13 0 o 33 ‘605
6 0 0 0 0 0 .0
7 0 ) 0 ) o 0
8 2 2 1 1 0 0
9 o 0 ) 0 o 0
10 o 0 0 0 o 0.
11 o 0 o 0 0 o
12 0 0 ) 0 0 0
S\lb total . -..-.-gg: gg: ::-1-1'...: ==g= g-:-s..... Zggz
Upper Main Channel
A 4 7 0 0 0 0
B 1 2 0 o 0 0
c 0 0 0 o o 0
D 0 0 0 0 0 0
E 0 0 ) 0 o 0
Sub total 5 9 0 0 Q

E———4 -_= - ——== m=m= mm
Total 38 51 4 4 43 155



TABLE 11

Tract

- e o

Stage’

- .._.--

ﬁingurakgoda )
Hingurakdamana)
D

Hathamina
Hinguraksa

Rathmale .
Raja ela
Sub total I

Stage II

P

Windeor Park

- 004 o e

Poweriowpgd.by allottees only.

).

Yoda ela A& B

.Kaudulla CDE

- Yalihalpathana
Sub total II &

11X

Stage 1v

- o o o

bDulankadawala
- Kusumpokuna
Viharagama
Sub total

Stage v

0 45 e @l

irimetiyawa
Buddayaya and
Galganunsa
Sub total V

Total ‘

JBOP No.
Acres Owners
3625 - 40
1436 1
1142 12
6203 . 83
272 5
903 8
1581 14
247 0
594 6
789 3
1179 2
2562 13
668 5
2737 17
305 22
15183 113

4 W.T.
: No.
Tractors

W e o e e do anem

45

[T S
i & o

A4

No.

Owners

e e

106

/

17

43
101
18

179

ety

19
19
13
81

51
70

43

_-_.._._.._-.-................._...._

2 W.T.

- No.

Buffalo

No. .

Tractors Owners Animal

— o S e (o S s o Y A S Ol Wt B i At

107

26 168

1 27 202"
30 17 70
i38_ .10 449
18 17 100
46 58 213
108 219 885
18 9 30
180 303 1229
20 100 280
20 - 67 320
13 2 280
83 259 890
19 81 271
35 80 483
74 161 764
455 793 2323



‘Blocking Gut-Plans, {Tables IT.1 - i%.3). It must bevemphasised that
guch figures are approximate. For Padaviya they are estimated by the
study:tesm in cénsultation with scheme staff; at Uda Walawe by the

:* RYDB and at Kaudulla by the Department of Agriculture staff. At
Eaudulla the aress under the super#ision of thesse,staff. .do not correspond
with.the tract-wise irrigation layout, and 8¢ individual totals can

. be presented only for Stages I & IT.. . - - = sETie

Presented ‘in Tables 12-15 are the densities of each type: of farm power

per 1000 acres of paddy for each 1ocgtion:'wTheﬁtotals:represent:densities

“: for the scheme as a whole, whilst figures for individual: tract groupings

represent the densities of power owned within those tyaets. For Uda:

‘ v component )
" Walawe mpd Padaviya, where an important/of the avsilsble farm power is
owned by non-allottees resident on scheme, the data are p}esented for
allottees only and for alloitees and noh—allottees conbined. The results
of this presentation are discussed first with reference to-imter~location
" comparisons of farm power density, and then in relation to ‘the distribution
of densities ‘within locations. SR *

Pl
1S

Lomnyits o

3.1. INTE:-LOCATIONAL COMPARISONS OF FARM POWER LoNSITY

Sobe striking differences in the densities of individual power types are
noticéable. Padaviya, ‘for instance, has the: highest - buffalo population
density (probably attributable to the continued availability of grazing in
- the surronndiﬁg jungle areas) but also the:dhiighest 4 w.t. and a moderately
high 2 w.t population. Théée tractor . populations may be partly attributable
to medium term credit progremmes under the Tank Irrigationxmdgernizatgqn
Project; but the ﬁartiéuléf inclination for 4-wheel tractors is difficult
"'to’ explain unless it reflects the need for loné distance transport in.such
' ﬁffembtd“aréa’( a notion counsistent with the high ownership of 4d.w.t by
nén-alicttees) for which 2 w.t. would be inappropriate. The.need for a
higher horsepower tractor than the 2 w:.t (to plough: under dry-conditions)
in rainfed paddy cultivation:'outside the scheme mzy also have:-biassed the

' choice pattern in favour of 'thHé 4 wot.

'Whilét'ﬂinneriya’and Kaudulla have lower buffalo populations ‘than Padaviya,
what fs signifiéant is that it has proved possible to continue to keep..

a subsiantial number of buffalo under a management system very different
45 »



from that'practised'in most of the Dry’ZQne. At these schemes, livestock
are generally tethered at the homestead and'grass cut and carried to the
animals, a system compatible with the large contiguous areas of paddy
(c.80,000 acres) Aiound in this vicinity, with grazing land available only V .
at the peripheries. Perhaps this relatively high spatial concentration

.'of paddy production, and of related services such das- input supply and

marketing, has encouraged the evidently high purchase of 2 w.t. there, a

.vehicle suited 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 relafively_ loﬂger-period'of

existence than that of the 3 stcdy 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 ayailability among stud& locations

ig hindered by the variation in its composition and by lack of knoyiedge
of its availability for custom work. We have however, attempted_in ‘
Table . 20 to estimate the paddy acreage\that could potentially be cultivated F

by the observed <farm power populations. -

" This analysis is, of course, both partial and static, insofar as it ignoree
the dynamics of demand, supply, costs and returns. It can be hypothesised
.that nore or less work trom the existing power stock will be forthcoming
according to whether net marginal returns are higher or lower, which will

in turn depend on the timing, composition and amount of demand for farm

power at given locations, the way in which costs vary with increased operat-

- ional 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

fsize and’ composition of power stock or, therefore, what power stock might

‘be "necessary" to cultivate a given acreage. Analysis ot the full year's

use-data currently being collected will eventually pernmit an'assessment to

be made of what use-levels are normally achieved under given conditions,

and so provide a useful hase for predictions of higher/lower ugse-intensity

under varied conditions. For the interim, our analvsis of early field D

data (3.2 below) suggests that current performance levels are reﬁerkably

uniform across locations, and therefore perhaps adds some_validity.xo, °
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‘witat remalr. the sinplistic estimates made below in Table 20.

TARLE 35  UDA_WALAWE

N o - o

Farz power deusities per 1000 acres.of. paddy (as cultiva;gﬁ_;nAMQha“;
1676~75) by tract groupings at increasing distance from the headworks.

(A) DPower ownied by Allsttees only Density per 31000 acres'ﬁéddy
—— : o e oo (Msha only) .
Zfract Nos. 4Vv.T. 2 W.T. Buffalo

1-7 2.0 24.7 316.8

Chendrikavews : 4.4 18.8 158.8

' $ ~ 11 : 2.5 13.9 . 548.6

iz - 14 1.3 14.1 163.9

A6 - 38 ..o A1.0 _§93;3-
Ali Tracts | 2.2 17.3 265.0

Lot e st s o

iAI+‘B) Poﬁmr owned by
allottees and
non-sjlottees
resident on-

fichemse .

- W Gl N W U 5 e e e B

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

1 -7 ' 4.5 28.9 - 345.1
Chendrikavewn . 2.6  20.7 - 2195
s .11 | 4.2 . 18.2 633.1

12 - 14 . ..., . . 2.4, 20,4 .. 384.8

15 -18 " ok 1.2 1227 =Y "307.6

All Tracts 3.5 20,75 364.2
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TABLE 13 _KAUDDULA

Férﬁvpowef densities per 1000 acres of (BOP) paddy by tract grouping

at increasing distance from ‘the headworks.1

stege I Demsity_per 1000 scres paddy
Tract No. | ‘4W.T. 2W.T.  Buffalo
1-4 o 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 II
Tract No.
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
’ mESR= E———] oRIEIIIRE

Total Stage I + II 1.7, 4.8 299.9
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 thought
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 paddy (as cultivated in Maha

1878-79) by tract groupings at increasing distance from the headworks

(A) Power owned by allottees only

‘Tract Nos.

1-5
A-D
"% - 10
E
11 - 13

All Tracts

(B) Power owned by
allottees and
non-alliottees
resident on-

schene

Tract Nos.

- 10

11 - 13

All Tracts -

49

Nos. per 1000 Acres

Buffaloes

. per 10CO Acres

- g ey D s — S s = s Gt P WP B> W

4w.T. 2W.T
27.7 12.9
6.0 6.0
10.9 17.7
2.5 2.5
2.2 2.9
10.0 10.9
Nos
4vW.T. 2W.T
44 .4 14.7
10.1 6.0
13.8 17.9
2.5 , 2.5
2.2 2.9
14. 11,2

St ans s
——




TABLE 15 MINNERIYA

- o o o @ 208 an o . . ~

Farm power densities ver 1000 acres of (BOP) vaddv by tract zrounines ,

at increasing distance from the hieadworks.

cwcrre. Nos. Per 1000 Acres

(A) Power owned bv‘allottees”. L am
only - | e e
Staee I  Asres 4W.I. 2T Buftalo
Hingurakgoda )
Hingurakdamana ' ) : _
Hathamuna ) -ﬁ;?ﬁ?s 12.4 29'5 46.3 .
Hinguraka )
Rathmale . - 1436 0.7 140.7
Raja-ela ' - 1142, . 10.5 61.3
6203 9.4 70.9
Stage II
Windsor Fark :: 272 18.4 66.2  367.6
Stage III
Yoda ela A +B . . ez 8.9  50.5  235.9
Kaudulla C,D,E o 1501 8.8 67.9  291.6
Yalihalpathana o 247 0O 72.9  121.5
3013 9.0 63.1  407.9
Stage 1V
Dulankadavela ’ 594  10.1 33.7  488.2
- Kusumpokuna - 789 2.5 16.5  354.9
' Viharagana 1179 33.4 17.0 271.4
Stage V
Kirigetiyaya 668 7.5 28.4  405.6
Buddayaya & Galmuna , 2737 . 6.6 20.1  180.1
3405 8.8 21,7 224.4
All Tracts . - ' 15183 7.8 20.0  218.9

e
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TABLE 16  UDA_WALAWE

Ownership concentrations of farm power by tract groupings

(A) Power owned by allottees only

2 -7
Chaundrikavewsa
9 - 11
- 12 - 14
15 - 19

All ‘racts

(b) Power owned by allottees and non-
g}lotteea resident ob schenme

2 -7
Chandrikaweva
9 - 11
12 - 14
15 - 19
_ All Tracts
- % No of adults
TABLE 17 EAUDULLA

Ownership concentrations of farm vower bv tract'groupings,

Stage I

oo e

Tract No.

1 -4
-9
Average Stage I

1 -6
7 - 12
AVerage Stege II

Average Stage I + II
% No of adults A
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Power units per owner
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B)

- e 2 s

— v P A G T S e S S

—— - 1 -

11 - 13

All Tracts

Power ownedﬁby
allottées a;&

gon—allottees

resident on

gcheme

- S 4D T o S

i1 - 13

All Tracts

* No of adults

e i o S A A P B S A T LA T WA st B T b

é;¥;2~ g_Y;T'
1.2 1.1
1.0 - 1.0
1.1 1.0
1.0 1.6
1.0 1.0
1.1 1.0
‘1.2 1.0
1.2 ‘ 1.0
1.1 ‘1.0
1.0 1.0
1.0 . 1.0
;—":—%z i
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Buffalo

- - o

16.2
15.9

177
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TABLE 19 ~ MINNERIYA

Ownership concentrations of farm power by tract groupings

(A) Power owned by allottees only

Hundurﬁkgoda
Hingurakdamana
Hathamuna
Hingufaka.
Rathmalei
Raja-Ela

Sub total

II + II1X

- e v e

Windsor Park

Yoda Ela A.B.
Kaudulla D

' Kaudulla C +_ﬁ.
Yatihalpathena South
8ub total

1y

Dulankadaysla
Wiharagama
Kusnmpokuna
Sub total

y

Kirimetiya -
Buddayaya v
Gal Apuna

Sub total
Total

* No of adults

Power units per owner
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On the basis of thése estimates the aggregate power ayailable within
the Padaviya and Minneriya schemes seems comfortably adeqﬁathtO'cultivate

the available paddy acreage; at Uda Walawe the apgregate density, whilst

\

lower, remains adequate, whereas at Kaudulla it appears inadequate. These
estimates are consistent with repeated casual observations by the study
team of cultivations at Kaudulla by tractors introduced from outside

the scheme,.partly from the adjacent areas of Minneriya which, as we
observe, appears to have a power capacity in excess of its requireﬁents,
and partly from more distant locations in the Wet and Intermediate Zones.
1£, as the estimates suggest, there is more power available at the study.
locations than would reasonably ' be necessary to cultivate the availgﬁle_
acresages, spch high 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/D . (D) ™) (§) D/E
‘ '~ Total Total
Potent- Actual;

o ' , ial
44.T % 2¥.T. %  Buffalo % B ______ %
Uda Walawe 3250 14 7270 32 12304 54 22824 17553 130
Kaudulla 1170 14 10868 13 6071 73 8309 11161 74
. Padaviya . 7588 29 2965 11 15800 60 26353 12320 214

.Minneriya 7345 31 84g19 42 6380 27 23644 15183 156
All locations =~ 21 . . 20 59

(excl . Minneriya) IR

All locations. _ -

(incl.Minneriya) 24 . 26 50

Notes: 1)} Acreage cultivated in a typical maha season, as glven

in Tables II.1 - II1.3, with the exception of Minmneriya,
where only BOP data are,syailable.
2) Assumed potentisl work rates as discussed in Appendis VI,

. Table VI.12., Note that even if the lower buffalo work rate
agsumption adopted by the 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" thé higher
off-farm commitment.




Also in Table 12 - 15 we consider the _spatial dlstributxnn of ownership

within astudy locations. Although data were collected tract by tract,

this unit of land was found to be too small to pernit adequate compari-
‘sons of power density. Tracts were therefore agéregated into larger
groupings on a somewhat arbitrary basis, the underlying principle beint to
distinguish power ownership densities among groups of tracts with varying
adequacy of water supply. Thus, at Padaviya, three groupipgs are nmade
for the lLower Ma;n Channel, and two for the Upper Main Channel. 'At U&ﬁ }
Walawe and Minneriya yhe tract groupings also'correspond Qith administ-
rative' sub-divisions created by scheme management. At Minneriya,.thé -
variations in water supply over the scheme as 2 whole are émall relative

to other locations.

In spite of the relatively arbitary nature of the tract gfoupings, at all
three stddy locations we obgerve a consistently declining concentrat—'
ion of 4 W,T. and 2 W.T, with 1ncreasing distance from the headworks.

The same trend is not observed for buffalo ownership. These uata are

. not inconsistent with hypotheses that:

(a) tractor ownership is largely a reflection of the
- greater wealth for purchase and hire of.trggtpys at the upper
ends of irrigation schenes; _. r
(b} even where tail end farmers can afford to hire tracfdrs théy'f
might find it difficult o do so because of observed spatial
digtribution patterns.

Significantly, for Minneriya, & scheme of relatxvely large holding sizes
(mainly 5 acres of paddy and 3 acres of highland) and of equztable water
availability, the spread cf ownership is compgxatlvely even over the

schene aé a whole.
4, QWNERSHIP CONCENTRATIONS OF PARM POWER

It is possible fo hypothesise that a high concenfration of Iarm powre
in the hands ‘of few individuals will generate market structures conduc1ve

to monopolistic behayiour in power-hiring markets. Such a poss1b111ty is’
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of strcng'intereep‘to this study .and, accordingly, the farm power
populaticn data ﬁere examined both by tract groupings within schemes

and for fhelentiie‘ locations for any high concentrations of ownership.

At 311 locations it was found 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 w1th buffalo ownership,
however, significant variations in the pattern across(but not within)
study locations were observed. At Uda Walawe, and to a lesser dégree
at Padaviya, the averege number of buffalo per ownef wasg high (per allottee,
40 and 13 adult animals respectively ) whereas at Kaudulla and Minneriya '
it was low (3 and 4 respectively) At Uda Walawe a declining trend in
herd size/owner was observed with increasing distance from the headworks
although tests for statistical significance have not yet been made.

The differences in ownership concentration between Uda Walawe/Padaviya,
on the one hand, and Kaudulla/Minneriya on the other, correspond with
the above-mentioned differences in buffalo hunsandry practices. Open
grazing 13 practised at the former, whereas tethering and stall-feeding
are practised.on the latter. With expanding arable farming in the Dry.
Zone, it is clear that the supply of grazing land will be reduced, and
11 animaia are to confinue_as a significanfl seurce of draught power,
pressures for more widespread tethering and stall-feeding of small indivi-
‘dually owned cerds will mounc..We would suggest tentatively that a high
incidence of ownershiﬁ with low”averege herd sizes as obseryed at Kaudulla
and Minneriya has several'potential advantages, viz:
. :1). a more even spread of potentially iucome-genefating agsets
i1) higher potential use—efficiency of buffalo with the reduced
managenent problems of contract work in smaller herds;
11i) the possibility of a higher degree of competiton among
. owners for hire-work, eith assecieted increased efficiency

and reduced charges.

At this stage in the research, it is possible to teuch only briefly on the
requirements for and prospects cf“such a change in animal husbandry S
systems. The feliowing preliminary hypotheses are advanced:

LN
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1)

i)

111}

iv)

In spite of the fact that preliminary economic calculations (e.g.
Farrington et.al, fofthcoming) suggest that the wider use of
animal power would be fineanclally sttractive ~ both to the .
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 would

require the initial problems of lack of investable funds and

aversion to risk (disease, theft, re-ssle price fiuctuations)

among small farmers to be overcome.

Additionally, reproduction of existing stock is hoth haphazard

-in quality and uniformly " low 'in quality, with problems of.

disease, malnourishment and high calf mortality. Markets for the

* purchase or sale of working animals are virtually non-existent

(FAO, 1980).

Fundamental questions about attitudes towards work and leisure
reguire investigation before a more widespread ownership and
use of draught animals can be confidently piediéted;_ Have '
farmers become so accusfomed to the lower demands on their

time and effort made by tractorised land preparation thgt

they are unwilling to revert to animal cultivation unless the
gap in cash cutiay between the two systenms bhecomes particulaflé

large?

Even if ap analysis of farmers’' sttitudes and circumstances in

- .the above issue gives rise to optimism, it remains clear that

the more widespread ownership and use of animal draught is

freught with problems outside the farmer‘s control, and optionally

" gponsored programmes would be necessary. These include: the

establishment of centres for the purchase and sale of young

o¥ working animals; the. .promo.ion of improved stock breeding;
improved disease cantrol; the disseminatior of husbahdry techhiques
and (initially) subsidised/assisted production and marketing of
improved fodder {(possibly on homestead plots, which are cﬁrrently
under~utilised, . and possibly also ihe provision of medium-tern

credit for the purchase of animals and equipment) .
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Thus, no matter now Eoﬁpelling might be the arguments for a more
videspread ownership of working animals in gmaller herds, kept under a
tethering_agd stallfeeding sysfem, it is clear that such a radical
departure form the large herds and dpen grazing systems commonly found
in the Sinhala Dry Zone faces a2 number of uncertainties and difficulties.
Further work will attempt to shed light on these, but for the interim

it is clear that excessive haste or optimism in officiailyuSpdnsqred

programmes would be unwise.

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

subsequent sanalysis. These are sumparised below.

1)The size and composition of farm power ownership across study
locations and among owner types appears to conforﬁ well with
variations in loesal tillage'gnd transport reauirements and
resource (especially grazing ) endewménts; This may appear
an ohvious éonclusion, but is alsc a uvseful §ointer towards
the general yalidity of the data. Our estimates of tillage
capecities, whilst mnecessarily crude, sqggest/that at most
locations there is an ewxcess, pot a shortage, of farm ﬁcwer,

2)Tractors of both type show a consistent decline in aistribution
density witi increassing distance from the headworks atithese
three locations where tail end water oroblems are experienced.
The density is more evenly‘spreadzm;Minneriya,lwhere water

. problems are rare. Tractors are thus cleariy a'part of the
asset~sfructure of those sectors of settler communities which
are bhetter placed-tﬁ acquire wealth through proximity to service
centres, good roads and, above all, regular and abgndgnt
irrigation water supplies. At the lower ends of schemes the
poverty attributable in large part to the lack of these facilitiles
is likely to be compounded by the irregular availapility of
tractor sérvices resulting from the - imbalance in the spatial
distribution of their ownership. Possiﬁle %mplications of this
distribution of power for the ownership and control of other
productive . resources, especially land, are discussedAin the

sociology section below (3.5).
) - a8




3)Buffalo populations 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 buf£alo 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 hérds with the acquisition of
tractors; grazing land may be more readily available at .the
tall ends of some comiand areas where cropping intensity is low.

4)The ownership concentration of tractors is low .(generally one
per owner) but for buffalo is high at Padaviya and very high .
at Uda Walawe. This gives rise to fears that monopolistic s
practices may occur among buffalo owners at these two locations,
‘and that it may be impossible to manage such large herds with .

- enough flexibility to meet the requirements of -the hire market.
Subsequept analysis will examine both of these possibilities
more rigorously. For the present it is perhaps adequate to state
that the former anxiety may be unfounded since in theory the
possibility of ekergence of monopolistic power will depend more
on the overal; rumber of enterprises in a given market than on
.he size of thoce enterp ises (e.g. buffal:.owners) at omne locat- .
ioh “vis a vis any other location. The absolute number of
tractor owners is lower at all locations than the number of
buffalo owners (except for 2 w.t. at Uda Walawe), and since
it would meem reasonable for other reasons (i.e. escalation
of operating costs) to expect tractor owners to be the hiré-pricé
leaders, it seems reasonable to hypcthesise that the prospects
of collusive behaviour 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. . it

; BT . .
3.2. FARM POWER USE HOURS RECORDED AT THE STUDY LOCATIONS(26/8/79-19/1/80)

1. The Context

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

R \
a given time period, is a key statistic in planning appropriate levels and

s om o e an o= o

$This section should be read in conjunction with the broader discussion in
Appendix VI. 59



combinations of fhe stock of farm power ﬁo meet agricultural and transport
requirements, and in designing strategies to obtain adequate use-levels
from existing stocks. Additionally, considerations of both production
apd inconme distribution suggest that use-intensity should be analysed
spatially (within command areas) and by owner-type (whether‘bdsinessman

or small farmer).

It might, for instance, be bhypothesised thaf the observed concentration

of tractors at the top. ends of command areas lead to limifed and unéertain
availability and therefore might constrain productinn at tail ends.

Some reflection of varying availabilities might be evident in differences
in use-hours. 8imilarly, 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 complex and is discussed din a  preli-
minary fashion below. Our data permit preliminary testing of these
hypotheses. '

2. The Datsa

Field data are currentlv available for the veriod 26/8/79 to 19/1/80,

- these being the first 20 weeks of the field survey.’ The period covers

the entire Maha 1979-80 land preparation at all locatioms, and the Yala
harvest at all sites though in differing,pfOportions: at Kaudulla, the
‘entire scheme cultivated paddy as a Yala (1979) crop, with virtually no
break between Yala harvest and Maha land preparation; at Padayviya 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. 18). - '

Thegse data are analysed in terms of the average pumber of hours worked
‘per power unit (excluding travelling time to and from work) over the

period; The following classifications are made:

i) Averagévhoure/power unit at each location
'11) Average hours/power unit in agricultural and non-agricultural

operations at each locations
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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~agricu1turél
operations hy spatial distribution at each locatiomn.
v) Average hourg/power unit for all operations by owner category
at each location. '
vi) - Average hourg/power unit fdr agricultural and hon4agricu1tural
operations by owner category at each location. ' .
vii; An additionéi category is superimposed on the operation ’
type, locational and 'owner~type classifications, naﬁely
whether the recorded work was done on the owner's accbunt;
(iselfry, or on a "loan or hire" basis. |
viii) Finally,ﬁse—hours curves by week over the 20 weeks of
observations for each power type aie presented for the
individual locations (figs; 1-3), and for the breakdown
between agricultural and ndn-agricultural work by week (fiés.

4-9).

These classifications can now be discussed in turn.
(1) AVERAGE HOURS WORKED/POWER UNIT BY LOCATIGF (TABLE 21)

The overwhelming impression 1is one of very low use-intemsity. For both
types of tractor and for all operations the average at each location lies
in the range 10-15 hours/week. For buffaloes, it is some 7 hours/pair/
week over the 20 week period. These figures for all power types include
work done at the busiest time of year, i.e. Maha lsnd preparation. . When
data are available for the full 12 months of field work an even lower
weekly average may emerge.International comparisons of tractor use-data
are not readiiy available, but in @& tractor pool operated for smallholders
in Swazilénd a weekly average over 12 months of some 20 hours/tractor was
obtained (McKinlay, pers. comm.). It is highly likely that overall low use-
intensities are, to a large extent, sinply a reflectﬁon of excessively high
>power densities (3.1 above) and an inelastic supply of use-opportunities.
They may also reflect non-commercial attitudes towards capital at botﬁ
national and individual levels. This possibility is discussed in some depth

below (3.3) . . For - the present discussion there appears to be little
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TABLE 21 AVEWAG@ NUMBER OF HOURS WORKED PIR PG?ER UHIT POR T4E PERIOD OF 26TH AUGUST ;97¢ TO IQTﬂ <ANUARY '80.

Work done for

Self

Loan

or Hire

Loaa

Selg

Loan

self

or Hire

or Hire

- *% For Uda Walawe,
Por Kaudulla, top

o 37 W LSS T T o O 3 4 T 00 Y VSR U 0 O G W B N 3 L VTR R R D

. Operation categéry:

{Agriculture *

' {Non-Agriculture
~ (Both -

{Agriculture
(Non-Agriculture
{Both
otal hours/pover
unit

(Agriculture
(Non—Agxiculture
(Both

{Agriculture

-{Non-Agriculture

(Both
Total hours/power
unit

.(Agricﬁlture
(Non-Aericulture

{Both

(Agriculture
{Non-Agriculture
(Bot&

Total hours/power

unit

47.5
i2.6

60.1.

©150.3
38.1
188.4°

248.5

R G S W o

4 W.,T.

W o
WO
s 02

103.1 -

13,7
146.8

229.3
. 51.3

281.2

.428 0

6 O rh 3 Ul ) 4 S SR SO S SR 4L O S T S I 07 W O W i T G Ot

. 84,
22,
87.
175.

. 42,
217.

7

3 10 O W

- ..304.7

Top~

- 2 W T

Bottom

B2 e w1 e

ALl Tep

. : “.Buffalc Pair
Location within command area Location with cammand area Location within comnmand

Bottom

area
All

A o, 4 R 8t B T A T A A RO L D O S O . £ . S 0 WA N O R Y 5 9 S B

35.5
50.4

85.9

- 103.6

105.8

208.4

265.3

155.8
27.8
183.4

102,56
15.4

117.9

. 301.3

'133.5
66.5
. 200.0

22.0
36.7
68.7

258.7
160.0

51.6
211.6

129.8

50.9

180.%

392.3

28.1
. 34.3 -
62.4 12.8

12.8

119.9 188.6
82.8 -
202.7 188.6

265.1 201.4
127.9 131.5

42.5 -
177.4 131.5

. 23.4 13,7

24.8 -

48.2 13.7

225.6 115.2

156.9. 68.8
34.8. -
191.7 68.8

110.7 42.9

.-26.0 -
136.7 - 42,9
' 348.4 I11.5

* Agrlcultural operatlons are deflned to include the transport of avricultural goods.
Tracts 2-7 and Embilipitiya. Town

For

fop includes

includes the upper enc of Tract.l and the sample drawn irom Mlnnerlvd
Padaviya, ftop includes Tract 2, Padaviya Town, Tracts 7-9 & E.

130.5
0.3
136,

4.9

135.7

96.9

C 86,9
103.3

.202.2

129.&

136.1

©130.8

0.4
131.0

131.7
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preparation practices algo vary among locations, with puffaloes peing"

used extensively for trampling ("mudding”) at Uda Walawe. This may be - 0
attributable to both soil type and liyadde-size characteristics and will

‘be explored more fully in subsequent work. For the present, it may be -
taken as additional grounds foy the low use of tractors in agriculture B

i

there . N : :

(11i) AVERAGE HOUR/POWER UNIT BY SPATTAL DISTRIBUTION OF OWNERSHIP
AT EACH LOCATION (TABLE 21} o

Fdr Uda Walawe, the tcp.eﬁd shows higher use-intensity of all powéf fypes,

whereas the reverse is true of Padaviya. ‘For Kaudulla, the'top/Bbttom

distinction for the owners sample, in terms of general levels of water.

availability and wealth ‘gre not strong, and differences in use intensity

for each power type are neither strongxunrcon31stent Whether wealth ,

and water ayailability play a strong role in determining power use-inten-

aities at the other locations is an issue that cannot be discussed in full ]
at thi& stage.v Some preliminary suggestions of the reasons for observed
yariations can, however, be made: at Uda Walawe the use-opportunities,'
particular;y in transport appear . be more abundant at the top end (se:
aboye); at the bottom end, the age—structure ot tractors appears tn be
higher with a corresponding reluctance to put them inte heavy agricultural
wbrk . At Padaviya, axtensive tracts of misappropriated land and
encroached Crown Land are known teo have been put into cultivation’ fear
“the bottom end of the scheme, and the tractor population there St
frelatively low (Tahle 14), possibly acconnting for the observed higher
e-intensities“ ' '

(1v) AVEBAGE HOURS/POWER UNIT IN AGRICULTURAL AND NON—AGRICULTURAL
- OPERATIONS BY SPATIAL DISTRIBUTION AT EACH LOCATION (TABLE 21)
Tha main components of theue observations have already ‘been discussed
above the exclusive use of huffaloes in agriculture in all parts of the
locations, the heavy inyelvement of tractors in agricultural operations
at both .top and bottom of Padaviya, and the intermediate pqsition occupied o
by Kaudullg, with little difference in use-patterns between the two sub-
locations within the scheme. R ) et
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- variation in the total hours worked/ power unit amoung the three locations.

fo:_buffalpea, it is remarkably consistgnt:at some 130-140 hours over the
zo!week.peiiod. (Téble 21). For 2 w.t. it varies from 225 to 320 hours
and fo:_4 ﬁ.t. from 237 to 304 hours. Such variations as do exist smong
schemes cannot easily be explained in terms of power populations(Table
15-19)., On the contrhfy, Padaviya, for instance,'has the highest 4 w.t.
population, but also the the highest use-level. It.would seem that both

the seasonal inflow of power on to schemes ( as happened at Kaudulla

- particulariy for the reference period) will depress use-intensity of the

resident power stock tp 8 level lower than miéht 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 recorded use may be attributable to work in'semi‘dfj 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‘
ekplained_hy the fact that Maha land preparation, equally opportune for
both 2 w.t. ard 4 w.t.,.forms a major component of the work observed
during the period. 'Inﬂwhole season obseryations, the greater adaptability

of ﬁiw,t. for trangport may increass the use-hours disparity.

(11) AVERAGE HOURS/POWER UNIT IN AGRICULTURAL AND NON-AGRICULTURAL USE
" (TABLE 21)

P «

At all locations, as would be expected, buffaloes are deployed exclusively
in agricultural use. For 2 w.t. also, agricultural work forms the Bhlk

of use-hours( some 81% at Padayiya; 67% at Kaudulla and 56% at Uda Walawe).
For 4 w.t, the proportion of work done in agriculture is slightly lower -
(79%, 53% and 33% respectively). This finding is consistent with the
greater suitability of the 4 W.t.for transport work. It is interesting
to note: that for both tractor types use in agriculture/is highest at

- Padaviya and lowest at Uda Walawe. The non-availability of alternative

(tranaport) work at a remote location such as Padayiya is no doubt part
of the explanation, and the strong commercial pull of Embilipitiya (at
Uda Walawe) to which both 4 w.t. and 2 w.t. provide a "bus' service, the

4 w.t, also»héing'engaged in transport work for +the nearby Paper

Corporation,1 provides a further possible explanstion. Customary land

Lo e T

'lThare are also several,large‘rice mills in the area, and a ceramics

factory at nearby Hungamwa, all of which hire transport.



(V) . AVERAGE HOURS/POWER UNIT FOR ALL OPERATIONS BY OWNER CATEGORY

ot B o e i g B My 0 o A T A i i . e o S At Ml e 50 SO W S Y S - n

As discussed above (2.2) only a_provisiénal distinction could be made
between those owners relying predominantly on farming for their income,
én& those relying predominantly on other busineés activities. This
diqtiﬁction will be revised in due course when income data become
available. For the present the distinction is provisional, and theé

dafa presented here must be regarded as tentative. For 4 w.t. at Kaudulla
and Qda Walawe, "businessmen" seem to obtain higher use levels, whereaé ’
at Padaviya there is little difference. This observation correSpbnds
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 tiade for 2 w.t.
at kaudulla and Pddaviya. The deviation from the trend for 4 w.t. at
Padaviya may be attributable to the long-term breakddwns suffere& by one
businessman multiple-owner of 4 w.t. there. No immediate explanatioh

18 available for the lack of difference between the two owner categories
for 2 w.t. at Uda Walawe. For buffaloes, the same trend of greater use-
intensity by "businessmen" is observed; except, of course at Padaviya,

where no buffaloes were kept by sample "businessmen”.

(vi) AVERAGE USE-HOURS/POWER UNIT FOR AGRICULTURAL OPERATIONS BY OWNER
CATEGORY AT EACH LOCATION (TABLE 23)

In Table 23 we extract from Table 22 the percentage of use-hours/tractor
gpent in non—agricultural operations by owner type. The evidence is
remarkahly consistent for both types of tractor and at all locations:

TABLE 23 PERCENTAGE OF TRACTOR USE-HOURS IN NON-AGRICULTURAL OPERATIONS

4 W.T. 2 W.T.
Bugsinessmen Farmers Businessmen Farmers
. __% hours % hours __ % hours % hours

et Bt s s et e e e At o i o S

Uda Walawe 72.3 57.5 50.0 38.6

" Kaudulla 53.6 36.4 45.9 31.0

Padaviya 28.4 11.8 19.5 18.3
66
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TABLE 22  AVERAGE mﬁg.ezﬁeee:z_‘29@.%2,2?.5}:9@%%-9%52-&!-%’5@99@_oz_ew*_,aszﬁ-egﬁzzéz-ww TO_10TH_JANUARY 1980.
Operation 2 v. T 2 W.T. - Buffalc pair
category Owner category Owner_category Quner_category

Buginessmen Farmera Busxnessmen ‘Farpgers Businessmen S Farmers
N=11 N=9 = 14 N =12 N = 20.5 N = 230.5

Work done for : (Agricultiure 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 81.4 . '93.7 138.2 - 277.5 116.7
{Non Agriculture 196.0 140.1 75.0 80.8 ‘ - .-

All operations 304.8 248.7 255.2 271.7 288.6 123.4

N=86 N = 12 N=6 N =18 N = 13.5 N=75.5

Self (Agriculture 36.3 34.¢ 132.5 128.4 133.0 130.4
{Non Agriculture 57.4 18.8 .83.8 39.8 - -

Loan Hire (Agriculture 91.9 91.4 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, 211.4 150.4 135.4

=17 N =12 N =4 N o= 17 N =0 N = 174

Self ‘(Agriculture 56.6 76.3 152.8 18,2 © 75.1
(Non Agriculture . 27.1 15.4 46.5 ' 31.2 0 -

Loan Hire 7 (bgriculture 153.2 . 205.9 - = 206.5 82.2 o 56.6
¥ (Nom Agriculture 86,2 22.4 40.8 21.9 o -
All operations . . 293.1 320.0 446.6 280.1 0 131

Note N refers to the number of tractors of buffalo pairs, not to the number of owners.



Businessmen aliocated a higher propotica of their tractor use-time to
non-agricultural activities than farmers did. Returning to the data in
in Table 22, it is clear that for both tractor'types at all locations
businessmen devote some 50% - 100% more tractor time to nonFagricultufal'

activities than do farmers.

Thig finding, if confirmed by subseqﬁent analysis 6f data currently being
collected, is of some sigrificance for policies designed to introduce

tractors as a predominantly agricultural investment, an investment whose

opportunity cost is high at peak agricultural seasons. It may indicate
a disparity between private :nd social costs and benefits at this time' of

season, (See 3.3 below).

(vii) USE-HOURS FOR OWNERS THEMSELVES AND ON LOAN/HIRE (COHTRACT 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 presented separately in Table 24. Across all locations, 4 w. t. are hlred
cut more than .y other power type, s: ;gesting that thei much higher work
capacity is not matched by correspondingly higher use-opportunities(farming
or ctherwise) in the hands of owners. The only exception to this tréndiis
buffalc hiring at Udse Walawe, which accounts for a high proportion of their
ugse~time because of the very large herd sizes there, the proportzon of
contract vork at Padaviya and Kaudulla declinlng in line with smn¢1er herd

sizes (cf. Tables 16-19).

It is interesting to note that 2 w.t. hiring is nuch lower at Kaudﬁlﬁﬁ.fhan
else where. The researcherq were repeatedly told informallv by owners there
that they had bought 2 ¥, t primarily <for their own farmxng and traneport
needs, and were not concerned with hiring them out. This may correspond

with some variation in holding size ﬁetween,Z w;t owners there and el*ewhere,
8 possibility which will be followed iip in further analysxs of the dat;.

What is certain is thgt the drivers of 2 w.t. are usually also the owners,
(ﬁhereas with other ﬁower types separate driQers are normally employed)

with the result that the'scope for hiriné work is constralned by other
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pressures on the owner's time, a factor which may influence them to

pﬁrchase 2 w.t. with essentially their own requirements in mind.

TABLE 24 PERCENTAGE OF TOTAL USE-HOURS/POWER UNIT SPENT ON CONTRACT
_ (LOAN/HIRE}WORK BY OWNER TYPE (26.8.79-19.1.80)

o o i Bt e S B0 B 08 St S i Pt St s R N S ke e e A e i e L S S A S A TR RS Wy B ke SO et U LY i e Sl S R oy o

Business- Farmers Business- Farmers Business- Farmers

men . hen men
. % % % % » %
total . totsal total total total total
hours ~ hours hours  hours hours  hours
Uda Walawe 91 83 66 ‘ 84 - 86 85
Kaudulla 66 73 25 - 22 12 4
Padaviya 71 71 55 50 0 43

TABLE 25 PERCENTAGE OF CONTRACT HOURS (LOAN/HIRE) SPENT ON AGRICULTURAL
OPERATIONS, BY OWNER TYPE (26.8.79-19.1.80)

-.._~........._..—...._—-»...-..,....-n-._._-u..............»...-._,-....»..w.a.‘...._.—_.N-».....-‘.n_...«-.._.-._.-.‘_—-_.

Business~ Farmers Business- Farmers Businesg-Farmers

men .. men ‘ nen
% of 2 of % of g of % of % of
contract contract contract contract contract contract
. time = time time ~ time  time  time
‘_Uda Walawe 29 as 56 80 100 100
Kaudulla 50 63 41 44 100 100
Padavivsa ‘73 64 - @ 84 79 o 100 -

These factors constraining the scope for hiripg-out of 2 w.t, are clesarly
of importancé at the policy ievel, It does not appear:to be in tbe
national interest to tie up capital in assets fof.whicﬁﬁinadequate use-
opportunity cen bhe found. A&s it is, the agricultural use-potential for
tractors is highly seasonal; the use-efficiency of capital is furiber
bimpaired if at least some owners camnnot or will not hire them out even
duringftﬁe  péak domand season. Yet, this attitude towards capital may
not"gé;i;;étiSAai fyom the owner's private point of view. The need to

reconcile national and private interest in tractor ownership snd use

ig an issue discussed separately below (3.3). For the present discussion,
'\it would seem that the probiem of obtaining highaf use-levels from 2 w.t.
without'going to the lengths of permitting 2 w.#. owners legal access to

large holdings - iévolving'a break with current settlement pbilosophy

unlikely to be acceptable to policy makers - is a thorny one indded.
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Einally,it is interesting to note that there is hardly any difference
between the hiring.out ratios of farmers and of businessmen. We have
noted above that businessmen generally. obtain higher use-levels fron

their pQwer; we might éonclude tentativeiy.that their own requirements
for power are also 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 non-agricultural
(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 agrigultural,work which is
available to both owner types, the transport opportunities at Uda Walawe
(see above) being the.only exceptibn. In this conmnection, Padaﬁiya.

the most remote location, displays the highest involvement in agricultural
contract'wori; Perhéps surprisingly, there seems no indication that
hire-work for the 2 w.t; is more heavily biassed towards agriculture 4
than for the 4 w.t. This ig the case at Uda Walaﬁe and\Padaviya, but wot
at Kaudulla. The low hiring-out at Kaudulla may be generating ah'ancmaly

here. Further data might therefore permit a clearer trend tb'emergeh

(viii) USE-HOURS BY WEEK, FOR EACH POWER TYPE, IN AGRICULTURAL AND NO¥-
AGRICULTURAL WORK (FIGS. 1 - 9). : B .

In Figs. 1-3 we present a weekly breakdown of average hours.worked in
all operations by power type. These generally exhihit a bronounced pezak
of activity during a verf-shart pegimd (2-3 weeks) corresponding with
land preparation. Whilst the peak may exceed 25'hours/week, the general
level of activity over the 20 week period generazily stabilises at

some 10-15 hours. Week-to-week fluctuations at each lécation, within
'this'broad pattern, apﬁear to be determined largely by prevailing weather

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

earlier 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

iand ‘preparation, tractors are engaged in both on and off-farm work.

At Padaviya and Kaudulla, where the scope for non-agricultural work is
limited, (see above and figs. 5,6,8,9 below) the total use-hours show
particularly high peaks, whereas at Uda Walawe, where the component 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 “offufarm work (analysed 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, For 2 w.t. at Uda Walawe, more than 75% of use-hours arerallocated

to agricultural work in the peak period (fig.7) whereas for 4 w.t. at’
Saudulla and Uda Walawe (figs. 4 & 5 ) the share of agricultural work at
peak seasons is only some 50-60%.

These findings sugfest, where =2 w.t. are concerned, that there are no grounds
for fearing that the potential dir~repancy between the high social value
of‘farm power in farm work at peak agricultural period and the individual
gwner's possible indifference between farm and non-farm work actually exisis
in practicé. The use-patterns of 4 w.i, give more cause for concern. At
Padaviya, where alternative use-opportunities are in any case few, farm
work 1s almost the sole occupation of power owners during pgak seagoné. 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 peéﬁ.periods. Witﬁ'increasing commercialisation of newly settled
agricultural areés 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 periods. In this copnection, Padaviya

and Uda Walawe may bé viewed as though at oppcsité - ends of the ‘'commercia--

liggfigg" spectrum, with correspondingly different 4 ¥.x. use-patterns.

* Int;restingly, this is in contrast with other counfries in the present
day, and with Sri Lanka in earlier times, where buffalo 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
datunm, information on the current, and likely medium~term, level of
comnercial aétivity in the areas in question. This is seen as likely
to influence the availability of 4 w.t.for agrzcultural purposes, and
will thus have implications for the size and composition of 1nvestment
in farm power. At .this stage in the research this 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 consideration of "target" areas in farm power planning

could be high.
3. To summarise the main points of evidence:

- Overall power-use levels are low, and may reflect excessively hig%
populations in relation to the available work opportunities, but ’
variations in usevlevels‘among jocations cannot be explained directly
in terms of varying population densities.

- The bulk of tractor time (and all bufffalo time) is used in agricultural
activi’les, except at one location with a highly deygloped commercial
infrastructure. A ‘

- No consistent variations in use-intensity emerge according to whether
the power unit is owned at ﬁhe top or bottom eﬁd‘of an irrigation scheme.

- 8light evidence exists that businessmen owners obtain higher uge~-levels
than do farmers, but this will require further testing.

-"Bugsinessmen” owners allocated 50—100% more tractor time to non-
agricultural activities than did farmers,

- The proportion of use-hours sgpent in hire—work varies accordlng to the
average size of buffalo herd, and is much higher for 4 w.t than

2 w.t.

3.3 National and Priyate Intereats in Power Ownership and Use

o o A0 ke B S e Sl e AR i s B o D S L S o P U 0 L S

Our earlier discussion (3.2).raised issues which now prompt a more wide—
fénging consideration of whether use-patterns dictated by the private

(individual) economics of ﬁower ownership and use correspond with



or diverge from those which would permit maximum  net national economic"
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‘bne;
data still being collected might'ultimate%y show very different use-~
~‘patterns.4 What seems likely, however, is that use-intensity for the
remainder of the 12 months survey period will be even lower than that =i~

currently observed for the Maha peak season.

The question posed is an important ome, for it leads to a consideration
of the acquisition and ownership of expensive productive capital as well
as i;s use-patterns. Such capital , particularly  in the form of tractors,
currently represents a substantial commitmgnt 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 n§e§§

" (an issue'that will be addressed in subsequent study reports), thé féét
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 returmn to
this investment may be ohtained by attempting to manipulate their use in
directions other than those dictated by market forces. Ve shall now |
proceed to discuss both the effects of the market ior power and the scope

for obtaining higher net social returns by manipulating the market.

1) The theoretical framework

o " - - B 2D o e b S S o e e e o W S e

‘gt 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 reports
(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 the;é_mé#kets; they therefore-warrant'separate considergtion; -Only
wheﬁ‘thekqﬁner of a capital asset is also its sole user do the two
markétswméfée. This, as evident from: fhe' high propgrtion of.powei time
hired .6ut (3.2 above) is not ' typically the case fo; SrirLanka.y o

te7
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The distinctive factors govarning aemand and supply in the respe&txve

markets ror power un1ts and power flmp" may bo summarlsed as

follows

Power ﬁnitéﬁ'Supply;w111~depénd on the size and age/sex compesitieh © !
of existing animal stocks, the fecundity ratio; Eaif‘mbrtality,

vates of depletion for a slaughtep: withﬁfawaz-fox'breedﬁng'orfmilk;&*
§réd§ciion; tﬁé'cap&city to import_ﬁreedﬁng stock and for qualitative. .

1mprovaments in indigenous stocﬂ, éﬁdAso oﬁ. For tractbré, it Qill depéﬁa
on the capacity apd (shovt ~term) supply el&st;city of indigencus production
o2 assembiy fagil ties (;f any) and both 311 the capacity to 1mport and

on the world marketq abili ¥ to meet auLh 1mp0rf requlrpménts Qualitatlve
,1mprovements hy, for example an 1ncrcase in the average horse power, are
also co nce*vab*e. - Finalliy, a p0551b111fv ire uenfly overlooked is rﬁatA
L34 sparzai mebll*fy cf po&er unlts. To some degzee thls 15 already )
practised in er Lanka * and serves buth to chreaqe the efxectlve number
ot pouer units aV4113ble fc meet thé”‘vazyino requlrement generated

by sp.tla?ly s*aggefed meascqa and to Incrba@e the work~09portunitle

for an 1ndiv1dual pover unlt

vIt‘*s "é]f~evideht that the suppiy elaSTiCLtj\Gf Lragtor;. certainly

in the short and negium Term w111 be grnater Than thdt af dr;ught
animals. Forward plannanp fOf the farm powcr QLOCh if 11 is not to
contain a built-in bias against animal power must herefare allow a
lead~-time of at lemzt & yvears for animail pcpu]ation to achxeve any B

sizeablie expansion.

The size and composztlon of " natiounal damand for power unlfs w111 be
) determineg by a écmhinatxon of forces. It may be felt for instance
that certain perceived requlrewents can be met on’v by é spacific
power type for other requirements, power types may be 1n prlnClp]G

adequatel) suhstltutab¢b for one another, and tnut erectlve

e i o s O 4t e

®  Casual field . observaflons suggest that a hlgh prﬁportlon of ‘the
additional - time wade available by tractor me¥ikity results from:'
relatively short movements (e.g. into Padaviya from Pulmoddai and .
surroundlng areas; and movements among rhe 4 ad;acent schemes 1n'

ETPolonnaruwa) " Long=distance movememts T (for ingtancé between Wet '

and Dry Zones) are comparatively few and tend to rely either om = ..
pe*sonal connections or on the prospéct of cantlvuous contracLs'
{(in e.g. haulage for couqtructxon purpOSEQ) of several weeks'
duration.



demand for these will, in theory,depend con which type is4expected to
* ‘ generate the highest net social returns in each of the perceived

requirements.

A constraint fsuperimpqsed upon .this demand structure will be the overall
availability of both locdl and foreign exchange resources. - Where such
resources areA?gctive constraint, it should be anticipated that govern-
ments will scan the broad spectrﬁm of demands on such resources both for
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 oi_the
same principles: the potential pr%vate owner will, in theory, follow
economic principles in allocating his resources between consumption and
capital expenditure and, within his capital portfolio, will invest in'
competing opportunities in proportion to the net returns he anticipates
from each. Specifically, with power units, he will be faced with the
problems of indivisibility of capital assets (one which, for the small
farmer must assume enormous proportions with th1¢ type of asset). He
nay also be faced with a lack of suitable alternative investment opportu~
nitieS/productive assets, given his particular circumstances. These

two problems are thoughttobe of significance in the small farmer's _
attitude towards power as a capital asset, and will be discussed below.
Finally, the extent to which the individual potential owner of powef_,
will find his choice constrained by foreign exchange considerations will
vary according to the government policies of the day. Foreign exchaﬂge
may be ggverely rationed both by price and by quota (as under the recent
Bandaran;ike, government in Sri Lanka), or almost freely available (as

under the present government).

Power Time: This is not a homogeneous concept. ?he amouht?of effective
work that can be done within a given time will vary botb.across and
within power types, depending on their type, age and -quality, the type;
.age and quality of implements, and sb on.‘ For practical purposcs some

of these differences will pe small: for 4 w.t. as an example, the

same implement (gine-tiller) is virtually universal. Yet sopme gifferences

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/. .

'composition.1

v s i o e

power time from an individual power source will depend on its mechanical
reiiability and the spare parts/repair facflitiés;”thé logistics of

getting it to and from the work place, and, mbSt‘imporfﬁﬁ£:for-the

present discdésion, on the 139123593};935?525 .attitude towards the

power source as a capital investment. This will#detérmine how rapidly

he wisheas to recoup his investment outlay, and wil}' ‘have strong implications
for the aggregate net return (i.e. net of running costg) 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;‘crude;y; profit) obtained peér hour of use.
There may be some scopé for the owner‘fd'mahipulate these two components
without changing the total annual net return obtained. Similarly, the
individual owner may haié"preferencés'(detgrmined either by profitability
or by non-economic factors) among alternative simultaneousiy'available
use-opportunlties which will constrain the supply of lee to any one. In
the practicnl context, this is particularly important in its influence
on the division of power time hetween 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 power stock and;“for individual

locations, by changes in its spatial distribution.” =~ = /° = ¢

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

composition of activity in agriculture and in the construction,'Servicé,

- o et s W e o2

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

usged predominantly with ploughs, whereas, at Uda Walawe, they are used
‘far 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.
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and other industries requiring power'for transport purposes. For
individual power types, demand will depend on their flexibility in
meeting various power requirementsv( the demaﬁdvfor buffalo power, for
instance, 1s limited to certain agriculturalvdpérations since they are
~ not normally used in fransport), and oanuch market and non-market
conditions as relative éosts to the hirer of using alternative power
types, the degree of convenience they entail and the quality of work

they produce

This general discussion of the two markets supports our initial contention
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 linpks between the two-markets,
the most significant of which, for our present discussion, is the annual
rate of return which owners actually achieve, or intend to achieve, on
thg,capital invested. We would suggest that the low overall use-levels
of power recorded in our findings (3.2 above) can be better understood .
in the light of these economic concebts, as can the discrepancy between'
what is. desirable or feasible in terms of use-levels for the indiyidual :
owners; and what is desirablé at the national level.- We now make a '
preliminsry attempt to apply this concept, preliminmary in that it generates
both tentative answers and further questions Such guestions can be‘aﬁdre«\

ssed only by more detailed anslysis of data stlll being collected:

2) An_spplication of theory at mational level _
The conventionsal wisdom that we summarise above suggests that at both
national and private levels, conflictlng use~opportunities for scarce

- — s s 2

fundsg, both bggyggg consumption and investment, and within investment
opportpnitios will exist and. that funds will be allocated awmong such
opportunities broadly in proportlon to the individual net benefits antici-

pated from them.

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

Sri Lanka. First, at the natidnal levels the bower types that have most
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frequently been the subject\of positive policy initiatives since 1945
are tractors,'buttalo populations have decliined by policy default, and
on no occasion, to the authors knowledge, have forward plans embracing - ®
the necessnry leadftime for expanding the draught animal pOpulatlon been
1np1emeofed.° Thus, the’range'dt‘options among power types which are

essentially subetitutable for the main agricultural operations has not

been as wide as economic theory'mighi assume, it has beeﬂydelioeratelyJAn

reatricted to 2 w.t.and 4 w.t. |

Second, within this self-imposed limitation of optione; ‘the availability

of foroign exchange for 1mporte agsumes overwhelming_importance,_since

Sri Lanka does not manufacthre or assemble tractors. The market for

toreign exchange is for from perfect It is not merely 5 cese of foreign

exchange availability being restricted by the capacity of exports to ‘

~ generate it- & major distorting factor in the form of foreign aid donors

and international lending agreements has entered the market. Foreigd -
exchange can thus be made available either completely free of direct cost

to the recipient economy, or at heavily Subsisted rates, by donors or by - L B
lending agreemehts; As our general discussion above indicates, this would

congumption goods, with a correspond1ng reduced’ demand in the loggg

. market. With the increasing emergence of trends in third world countries

to adopt “heggar_the next government” policies by/over-committing» themselves
to foreign debts wﬁicﬁ have to be repaid only 1n the medium or long’terﬁ,
and perhaps, with an optimistic eye on the possibilities of an amnesty 4
on foreign debt, thentendency to over spend on 19295239195-15 reinforced
The argument does not stop there however' as Burch (1979) has already
enphaaised with particular reterence to tractors in Sri Lanka, the . spending
of foreign exchange made available by aid donors is not’ usually left
'entirely 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‘rhen their dopestic .

traefor industries have beeh going through ‘times of depression.
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Whether or not this is the case, the burdén of our ‘argument is that the ;i
demand for investment goods at'the'national level is strongly influenceé"
by such non-market considerations as se1f~imposed option constraints A#;i .

and the subsidised and tied availability of foreign excbange. We must o
therefore expect that the rate of return anticipated from investment need
he nowhere “‘near as high as it would if the choice were based on purely

commercial. considerations.

The implications of this reasoning for the farm power units market at 7
national level are clear - a bias in favour of tractor vis a vis animal

power has emerged snd the numbers of tractors imported may be well in o
excess of what would be needed to do the same work with higher average use— o

rates ifvpurely commercial attitudes towards:: 1nvestment in tractors '1

prevailed. - Further implications ‘for the power: time’ market can be drawnf;1 
The situation predicted by convantional economic theory is oue,in wpich _

the heavy fixed cost component oY a 1arge capitel asset is spread over

as high a number ‘of use hours. as is compatible w1th its deSign pertor‘

ance"

;and denand ‘conditions) within the shortest possible time after purchase, o

in order to récoup capital. expenditures and generate surplus as quickly T
leasing .

as possible, therebg /scarce capital funds. for. pressihg alternative

investment opportunities. The situation with. resource allocation snd "

returns ‘to investment in farm power in Sri Lanka is vastly different w A o
here the'"pressing alternative investment opportunities"‘are few or nQp*iU{f
existent. There is therefore: no-nee” -to generate. surplus from the invest-w?
ment as quickly as possible, Tractors do not need to be written off ?.; -
after an 8 or 10 yearilife ‘as is conventionally - assumed They can be 'A
used at a much lighter rate over, say 20 years. If. this doubles the R
nationnl power stock requirement _then it would appear to be oi little
might veasily be forthcoming -from .. aid donors perhaps particularly from;

one with a-depressed tractor;industry.ri

3) A}nf:"éﬁgiicetion-"of-'t‘heory.‘to»me,_grivete power °‘7“-E£_.,_, 3

- We have seen that' at the national level the . lack of competing investment
opportunities, implied both by internal restrictions of the option range
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and by the abundant but tied supply of foreign exchange through aid

or international lending agreements, bas reduced the pressure to. obtain

the rapid returns on capital asgets that economic theory conventionally

predicts. ‘A¥ the micro-levels of the indiv1dua1 owner we find a similar o

1ack of preseum to use productive assets intensively.

Again econemic theory predicts a careful allocation of assets between

conaumptiou nnd investment opportunities and-: within investment options

The now familiar argument suggests ‘that" investahle funds are scarce,

but competing opportunities many, SO that the power owner w111 attempt to

obtain high use~levels from his productive investments w1th a view to

generating re*investable surplus. However, the purchase of farm power does

‘not fit easily into this framework On the one hand the renge oonptions

for heavy expenditure on consumption in the small- farm.rural sector is

limited Life—styles, on the whole, are not ostentatious, even among

the wealthy Perhaps a we11~constructed house with basic ‘heavy . furnishings
constitutes the only single 1arge item of consumption expenditure within . .
the power owner s aspirations The scope for purchase of productive -
investments is also limited by the potential investor's environment. On @
the whole, he will be a relatively wealthy, but still by most standards,

_small farmer or a small businessman, living in a predominantly rural

- o - - -

and therefore agricultural community. ‘For the small businessman 2

relatively wide range of options might be available: extensions to his ‘
premises, acquisition of a néw line of -business, purchase of some means

of tranaport (lorry or tractor, the latter being less expensive, and |
useful in agricultural work if the opportunities for transport work are

limited) purchase of a paddy mill, and. go on. For the small farmer who

intends to continue earning a Yiving predominantly from farming. the

available investment opportunities ‘are gevely restricted. He might

‘purchase a pumpset but in mapy areas: with good gravity irrigation {and

this is where future policy directions 1ie) there might be little need ‘

for a pump ¢ and , in any case, it "is a relatively small investment.

It might also be easily borrowed/hired when needed) . He might purchase

a paddy nill or a small retail business, but then this is taking him

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

R R

clear upper limit to the density ‘of paddy-mills@andvretail stores:tnat



an area can support. He might become a private source of credit to
those in nead, but the difficulties of obtaining repayment and of
aecuring adequate collateral -are likely to limit his lending
activities. The current low number of debosit acoounts in rurél_aréaé
suggests that he is unlikely to be anxious to earn interest from a.
commercial bank (though a more active advertising policy on the part

of commercial banks might remedy this). We must conclude that a tractor.
with a limited range of equipment, is possibiy the only large productive
asset towards which the small farmer might, aspire.' In oddition 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 '
nenetactor (expecting perhaps some form of reciprocation) at funerals,
weddings and the multitude of other occasions when tranSport however ‘
radimentary, is required by the broader community, it removes for him the
uncertainity 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 a'productivé
asset ‘and, within the norms of his social environs, a relotively conspicuous

item of consumption.

If we add to this argument the ract that a tractor 18 a "luhpy" investﬁeﬁt;
more than one of which the farmer or businessman is unlikely to require,
and that official credit schemesi{e.g. TIMP ef. Appendix I11) are convon-
tionally geared only towards tractucs purchase, to the exclusion of animal
power, we are presented with a situation at the individual farmer level :
which differs little from that suggested for the national level: the range
of costly consumption and investment opportunitiea is severely limited,
thus there is no urgency to generate rapid surplus through intensive use
=i n mretductive asset; the Sri Lankan rupee, to all intents and purposes
at the  small farmer level, is at preéent . freely convertible into foreign
exchange for: tractor purchage; the tractor is a preétige 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 breakdowns, in the form ot delays in obtaining spare parts

and in sub-gstandard repair facilities, A11 of these factors combine to
reduce the urgency to recoup capital investments. -To somo degree also -

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

wear and tear.

The volume and timing of tractor and ahimal work in alternative uséf

| opportunities (specially, agriculturalkgnd nonfagricultural‘pSQs) is. a
fu?thé?{ area in which it is posgible té.identify potential differences
between what market forces dictate -and whatlwduld»provide maximum net

social benefit.

If a high proportion of owners prefer to use their power for ﬁon-farm

- purposeés, even aé peak agricultural seasoné, and if farmers are awaré of
the potentianl negative effects on yields of the late or low quality.of
land preparation caused.. by these market shortages, they might be expected
to Bbid up. the price of ploughing services to a level which would attract
adquate.powervtime from tfanspo;t.into«agriculture to méet.thé peak
demand, thus. equilibrating in the alternative uses the private and social
ratios of values of the marginal product/marginal cost of power.

However, it igs also clear that even if*fhe predictioné of economic theory
are followed to this extent, there remain aspects of the Ezgigg“of
agficultufalfppérations which affect the national economy and yet do not
_enter the market - for farm power. In the context of the farming systems we
are studying, one of the most important of these is the higher .use of
stored. - vater which reéultslfrom any staggering in land preparation.
‘Parmera conventionally rely on a continuous flow ofistoxeq;watef to. v
generate favourable.conditions for mudland tillag@, the effects of rainfall.
being largely “irrelevant, or .even negative if they lead to flood damage.
Under; present ~arrangements: .for the.control of water, the period of water
1seue‘ét fhelénd,og;the seagson is. almost invariably extended to accommodate
those who plough:and. sow lgtéw;a wastage which could be avoided with a
.kigﬁef-degféé“of-synchronisation-gtJlandipreparation. Since water is not
charged on a pro rate basis, it seems unlikely that farmers will perceive
water consumption as an additional cost, but it is. a significant factor

in national cost-benefit calculations: in most circumstances it would be
§ossible in principle to make use of even a few daysi water. saving by .
expanding thérareavof-irrigatgd;cultivation.‘1ncreasing thg“annugl crobping
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intensity or by intensifying the cropping mix.

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

mnarket prices.

We submit below a hypothetical hire charge/use-level trade-off that might
faca the private power owner and affect his hire customers (Appendix VIII)..
¥or the remainder of this section we discuss the poséibility that, contrary
to our general assertions above, certain power-owners are highly motivated

in  use their power intensively and to recoup invested capital as quickly
£8 possible, but that the use-levels they achieve are held down hj&§w~w~5

aunber of constraints.

The pariicular group of power owners who might be motivated to achieve higpf:
use-ievalis ars those who have purchased their power on nedium-tern éredit;if
At prasent such facilities are limited to 2 w.t and 4 w.t purchase. One such
creclt nnhema, at the TIMP;requires potential owners to raigse 256% otothe
trrctor purchase price, and the balance, in the form of a S-yearA-loén, #ﬂ
repayshle at- Rs.2400 per moanth. With such heavy repaynment oh}igationsA
a8 these, it:is reasonable to hypothesise that owners who have puyckggedA
their tractors. on credit are likely to use them more intensively than tho§e
who have not. With further analysis of the available data it will be
possible. to-test this hypotheais regorously, and some policy recomnendations
concerning the mode of purchase of farm power may eventually arise. ’Féf N
ti. pireseut, it is possible to discuss in general terms the constraints

that a power owner might face if he does wish to use his power 1ntensive1y.

These include, broadly, technical and organisational aspects. On the N
technical:aide, all of the following have been observed to some degree:

- non-availability of fuel |
- non-availability of spares and repair facilities
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- low efficiency of implements resulting frbm both
design inadequacies .and poor condition (esp. in the
. tine—tillers) : , \
2 small individual size of liyadde requiring a high
proportion'of turning time.

Little discussion is‘iéquired on most of these points. The liyadde~size

ipsue 13 an 1mportant one, since the prime function of liyaddes is to

permit 1mpounding of water and even flooding of the ‘iand. Their size is
thus determined principally by topography. Whilst some experiments . are “in

.ﬁand with Iong, narrow liyaddes along the contour, which: would permit easier

use of tractors ( Davids in Mahaweli "H" ~ pers. comm,) there remains a
baaic incompatibility of scale between, especially, the 4 w.t.and the size

of overall ‘farm as allotted under recent and current Sri Lankan settlement
policy and the size of fields within farms, particularly where the
toﬁography is hilly.‘ This 1ncompatibiiity forms the core of our. discussions

oL’ organisational issues below.

p--—-n-—

' Thé’striking, but ' frequently overlooked, 1ncompatibility between the.

technical capacity of particularly the 4 w.t.and the average size of paddy
holding (2-3 acres in current settlement plans) makes it necessary for

the tractor owner seeking hire—work to arrange two or three sequential

contracts per day. Inthe study ‘locations there appears to be no clear

pattern 6% individual power owners hiring to a number of farmers with.

Lcontiguous lands. This. implies they must incur a substantial loss of

time in arranging contracts, and in travelling between farms. Exper-

‘iments are under way at the TIMP(Russell, pers. comm.) to attempt to

assess the ‘time saving attributable to more gystematic organisation of hire
contracts. Whilst such work may help to quantify the time-losses incurred,

it 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
suggestioﬁs in favour of orgaﬁised staggering (Farrington & Abeysekera,
1079; aection 3.4 below) might, however, by focussing owners attention

on the urgency of arranging hire-work,have the added beneiit 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 econom;e’investnennﬁ
theory, attempts to account for part of the observed low uée-rates h
of farm power in terms of lack of investment opportunities at both
national and private levels available to compete for the funds tied up o
in power, perticularly in tractors. There seems . to be no discrepancy )
between what use-levels are cuirently perceived as necessary at national'
and private levels. Even if 1t were possible to rnise policy makers
expectations of power use-intensities to levels more compatible with

‘the international opportunity cost of capital , there is no guarantee
that such expectations would or could be incorporated into the private

) ownersf.decision - taking framework, given present low opportunity costs’
) of potential investment capital-'at individual level Credit purchaee
schemea might offer scope for higher use—intensities, but'mis remains
to be tested against the data. A priori many. constraints militating'
against such higher use—intensity ‘¢an be ‘perceived: -

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

Cien et
The concerns of the study with water use’ and- management . may be summarised
.under three main headings
1. .The study of the technical, social and economlc interactione
._Jfbetween farm power US€ éand water use.
2:f The search for more efficient and equitable combinations o
“ of farm power and water use. )
3. The deyelopment of a range of likely: medlum-term scenarmos
.., of power and water use for major irrigation schemes,
'“projectione for both elements; -separately and in nombination,
'involving congideration of the:trade-off between technxcal or

economic efficiency and administrative/technical_feaeibility.

Infozmation relating specifically to water management has been collected

1n the three following ways during the Maha geason:

L &l
=R

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

—— e o e 25

Tbie*section is attributable to M: PAMoore, IDS Sussex Uniyersity, .
€onsultent to the study team in Water Management ... .
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and awners‘tovards the end of the season includes a three page sectiin ..o

designed to elicit '{nformation about cultivators' water. problems,. .
their attitudes to water management: and the way in. which water is used

" by farmers, their preferences for water management systems, and the - «

means they ugse to obtain additional weter Although the answers give ..

rise to the problems of - interpretation necesearily connected with ... vo:
‘ eubjective and open-ended queations, the exercise. proved valuable, endt
a usetul noang ot alerting the field investigators to . the questions with
which the etudy i8 concerned. Field investigetore have: been able. to

| “enpply wuch useful supplementary information. The ‘data given in the
questionnaire have’ not yet heen: tabulated.’

3. Inveetigatore have filled in a weekly schedule for -each farmer which
indicetes whether or net water was . available in his or her field channel.
Beeenee relatively ebundant irrigation water has been provided on all
.gchemes this Meha eeaeon few problems of water scarcity have been.

‘ enconntered. ‘ e o R e _ o)

8. The'weier”nanegement consultant sbent 'several da}é in each of.the' ®
three etndy schemes in February - April 1980, pureuing the questions '
raiged 1n the water nanagement "schedule and investigating the way
in which water is nanaged at the leyel of the scheme as a whole.

‘Coabined with information obtained from reports and: interviews with
ofticials and technicel experts in Sri Lanka and ‘the ¥.K., this information
i being used to deve10p gscenarios . .about "likely. poseible changes. in

_uater nanegenent in the medium term. ... .

Thefie ecenarioe are all premised on the, observationﬁygegzwater flows
in 1r*igation echeuee have & high.degree of automaiigiiy; ere tightly
conetrained by physical and institutional factors, and are in fact
enenahie to only linited outside control or reiorm.“ Our eytdence for
this liee in the decisions which are made. about water menagement o

-The menagenent decieions which are made each season !all into Yery
separate categortes, and ere mainly made by different people in very ' -
ditferent contexte.. Tbe LYt eet are the decisions oi the seasonal

Water lleeting about the. extent and location ‘of land to be cultivated ®
94
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in the coming season, cropping patterns, timing, and the system of

. rotations, if anf, to be pursued. In fact, these decisions are mainly
determined by physical factore, above all the level of water in the

* tank and the timing of the harvest of the previous ‘seasons' crop.’ When
water *supplies are expected to be adequate the long standing preference ‘
for paddy asserts 1itself and the possibilities of alternative cropping
patterns are largely ignored. The incentive to experiment with more
water—spar;ng crops exists only where water is scarce. Physical
factors mainly determine cropping patterns, varieties, seédon duration

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

I1f less than the total area is to be cropped, then the layeut 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 conveynnce losses and the minimum likelihood of illegal appropriation
of water by cultivatora whose lands are not scheduled to receive water.

- 4 In effect water must be provided at tracts near the top of the total
system and / or the top-ends of tracts. Decisions are fnrther constrained

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

The second set of decislions are about the day-to-day implementation of the
water delivery schedule decided upon at the Water Meeting. On occasion
a major change in circumstances may lead the Irrigation Engineer to
.amend the decisions -~ to change the rotation, delay the opening of the
gluice 1in the event of heayy rain, or extend the period of water release
' In addition dozens of decisions are taken daily about the detailed imple~
pentation of the schedule: whether to close thig gate in the morning or
evening; whether to bother to repair that leaking gate or break in
the canal bund; whether to try to stop this farmer from pumping or "
giphoning water from the channel; whether to extend or increase the
issue of water to this field channel because the tail end farmers complaxn
that water has not reached them yet. The scope for choice in making '
. these routine decisions is however seyerely constrained hy a very deeply-
rooted and unyielding combhination 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

ahout water. The following. are the main. elemente entering into this’
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conbination:

1.

The ‘economic and political,circnmstances surrounding the design

and construction of Sri Lankas' irrigation schemes.. Fundamental

has been the ideological and political aim of re-populating the

. lands of the Sinhalese kings and relieving land hunger in densely-

populated areas. It has been necessary to be seen to settle as

many people as possible given available funds, where 'settle'

. meansg. 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

,Rsame time appearing to provide fully for the neede of each settler.

. In terms of irrigation lay-out this meant a comprehensive T

channel system intended to supply each farm individually from field

.channels, vhile at the same time saving money by economising on

channel density per unit of land commonded.. This result was

. systems with very lcng D-channels and field channels, and no

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

" The historical traditions of the IrrigationvDepartment.” From the

. .beginning this has been staffed at the professional level entirely

by civil engineers (not agricultural engineera) and concerned
" ‘almost entirely with investigatinn, design and construction, i.e.

- elvil. engineering aspects of irrigation. Irrigation engineers

did not become more deeply involved ‘in water distribution than
decisions sbout opening ~and closing main sluices irom the tanks.
The delivery of water to farms and involvement in the related
hunan relationahips - individnal prohlems, disputes, prosecution
of irrigation offenders etc., - was the province of a range of
other government agencies and ofiicers. Thus the considerations

involved in actually managing irrigation systems did not impinge

.deeply on irrigation deeign. It was. only 1in the 19503 “and 1960s,
,_when the Irrigation Department began to get more deeply "involved

in nperations, that it became tully aware ot the problems created
by its own designs, and . attempted to introduce new ones., “The
new standard design incorporates snaller areas commanded by indivi-

dual iield channels ("turnout areas"). averaging ‘around 40 acres
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- and served by standard 1 cusec¢ field channels.

3. The ahsence of a dense and disciplined network of field
statf able to enforce regulations and deny water to farmers

who are able to obtain more than their designed quota.

This combination of physical and institutional factors combine with

others to cause the 'top-ender - tail-ender' problem. It is extremely
ditticnlt to make water reach the tail-ends of. distribut;;f' and field
channels. The design lsyout, involving long channels, makes this extremel;
difficult, for all the way along the channel farmers }.ére able to.také
more than their designed quota.of water by breaking bunds, damming
channe;g,~a£phoqing and pumping. Inadequate water resches the tail-ends
The .qpat‘agle__@s%: are physical although man-made. They couldin _principle

be overcome, but only with a dense and disciplined administrétive | ;
apphrgtﬁs_able to intervene and direct water down éf the field channel . |
level and prevent the practices hy which farmers near the channels ohtain
more water than intended by designers. At present the 'top-ender - tail-
ender' problem cnnﬁot be. tackled in this way. Part of the reason is the
lack of incentive providéd'hy.thé fact that the more rich and powerful,.
1nc1ud1ng tractor. owners, temd 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,
eapécgally when, as at Padaviya and Kaudulla, the la;q;rseﬁtled tail-

enders received smaller allotments than top-enders.

The systems do not serve tail-end fmrmers in the way intended. Many

aimply do not receive water through the field channel, but depend on the ki

aseyftuterruption-nof drainage water, eitber from the drains themselves
‘from other farmers®' fields. It is very difficult to get water . to ‘tail-
enders', for the qppropriatioh of water is determined mainly by the

';Iocétion of fields vis a vis the sohrce of water. The pattern of intra-

farmer water distribution is to a large extent fixed, and beyond
gnnagerial control,< It includes informal arrangements among farmers to

pasg water to one another by inter-field flows.

RN A
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It is the tightness of these physica1/1nstitutlona1 congstraints which
explaing why experiments to date with elected farmer representatives f
have had little success. Elected farmers have no authority, legal
or(actuel;-toﬂdeprive topeenders of water and ensure that it is sent

to tail-en&e”*~Ta11—end farmers can meke” their own  arrangements to get
wvater from other farmers by field—to~tie1d flow if such a thing is
technicelly possible at all. More importantly, it is;. not at the field
channel level that the problem lies. Water. is appropriatedzoy?farmers
mear: the main channel and the top ot D-channels., Teil—end,~fieid channels
eimply get 1nadequate water, 80 ‘the. attempt to share that out more . .L
eqnally is misconceived. The need is for more water from the upper reaches
ot the system. Farmer representatives at the field channel level .may be.
able to ensure better maintenance of channels, and this will be useful,
There is nowever little reason to expect that thev'Vel Vidanes' now being
elected or the local irrigation associations (Jala Sampath Palaka Sabhawa)
propoeed under the draft new Irrigation Ordinance will have a major impact

on the water management problem.

Our questionnaires showed that farmers almost universaly‘go to see an
ottieial of the Irrigation Department/RVDB 1if they have e water problem
and have sone reasonable 'expectation that something can be done about it.
In meny cases they do not hother because they know. that there will be no
reault.‘ ‘There have however emerged interesting differences between
the study schemes in the level at which farmers. contact officials.,”

the Kaudulla scheme the key persons are the three Work Supervisons, all
“ot then experienced men long acquainted with the scheme.  They appear
'to'exerciee‘ a fairly.’high degree of control over their subordinate
mnintennnce'lnbourers, wno actuanJmOpen and'close_the gates to D=channels
and field:cﬁnnne;s. At- the eane.time ’ work Supervisors know a great

- deal more“about;thescheme'than the Technical Assistants and, Engineers above
then, !or‘these'~superior officers are transferred regularly and do not
stay long enough- to necone tamiiiar»with the local scene. They are

~ happy - to leave ‘as many water. management decisions as possible in the'&
.hnnds of worke‘supervisors. In Padaviya, by contrast, control ot water L
on ‘a ‘day to day basis is less concentrated in the hands of Works Supervt-
sors. Both the'maintenanoe labourers below them and the Technica;:i"
Aasistants above\them appeer‘to‘play s.greater role. There appear to

be a number of reasoms for this, including: the general laxness of
o8 ‘ . _ .



Q

coentrol and supervision found in all governmnt: depagtmehtsAthere due
to the 'punishment' nature of posts there; the existenceusof:-a rotational
schedule iﬁ’ﬁl!“paﬁdy seasons; and the fact that some Technical,Asais-
tants have been in post fhére?for'a”long time. RS SR

| IS . e - . ,
It was found that relationships between irrigation officers and farmers
seemed to vary considerably, with a marked contract between. farmers
at the.top;ends and tail-ends of the channel. The :former, generally -
receiving more water and thus having fewer problems;, -appeared more
1ikely to express gemeral satisfdction with fhe present water manage-

ment system.

Tail-enders were quite naturally more likely t& express dissatisfaction,
and this often took the form of criticism directed at officials. . :While |
much of this criticism is no doubt justified, allegations that officers
were engaged in the corrupt distribution:of water are probaly .-unjustified. .
Suéh'alleghtionqdqogéwéimost'entirely from’tail-énders. They - are i
rgjectéd‘ﬁainlyfbééahSGTbT inherent implausibility. It is very difficult
to suppiyéwéter to individual farmers, since in most cages one must |
provide water to a whole field channel. It is unlikely that an individuai
would pey to-benefit all his neighbours, and there was no sigh of
collectife bribery. Further investigations and the tabulatinn of:resp-
onses to questionnaires will ho' doubt throw more light on the relation- )
shiﬁﬁlbetween farmers aiﬁioffiéials, but the interim conclusion is

that o!ficiais are not to any important extent under the inflﬁence ot
Bribes, wealthy men or tractof owners in distributing water. among B
channela. The ‘wealthier people, including tractor dwners and resident
officials, tend to have a’better supply of water, but mainly by” o
virtue of cultivating land at top ends of systems:and / or beipng able‘

to afford pumps to obtain water directly from- chamnels.

' Changps"in the way in‘which water is distributed can only come. slowly,
because they must contend with strongly rooted interactions between.
pﬁyaiééiﬂand”'ig§yitut16na15factdrs.fnTwo’proposalsﬂ;for desirable .
and relatively ﬁgﬁfliiachievaﬁié éhahgeﬁhave however: been .identified,
both of them hﬁ#ing”imblicatibns“fbfwmoreaafficient,fafmrpower use:

Lo i . . s o F o :
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The deliberate :and planned staggering Qf'seagons between

the two main canals of esach scheme., Were one part of the ... ' -
‘schene issued 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 fhr (Bee
above) The-principle of planned staggering of seasons could
be extended to cover distributory channels feeding off the same.

e nnin'channels.»This would however require substantial tmprovenpnte

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

gluice. - . N

" The improvement of thecmecﬁanism. for planning_weter issues at,the

tank level. The present system of seasonal Water Meetings held : .

 just before the season'commences is inadequate for three main

reasons. The first is that it invests most initiative and @

iauthortty in senior officials, especially the Government Agent
-and the Irrigation Engineer, who are transferred so regnlarly that

- they have little knowledge of: 4ndividual schemes' reservoir of

past experience .to draw on. This reaervoir of. experience exists
among more junior officials and farmers. The second iz that inadequate
time 18 given to plan the future gseagson and obtein the hecessary

geed, credit, etc. The gupportqeervices.for paddy are generally
wq11-eqtab113hed, and so it is not seriously affected by such

delays, but for other crops which are potentially gttraetiveii

‘particularly in times of scarce. Yala water supply, the lack of .

forward planning together uith poor existing input supply and.
narkettng gervices, militates heayily againat their . cultivation.
Sape 6: thege-crepa, eéspecially chillies, perhaps the mosgt progitable,,
are long duration crops. Adyance warning is required_gt a decision

to {saune water adequate only for non-paddy crops in Yala. Nurser;es

“mugt be prepared, seeds procured by the agricultural offticial or . .

private traders, and credit must be obtained for the relatively

higher per acre cultivation costs. The third problem with the o ®
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present arrangement is thaf there is only one meeting; and

there is no acceptable way of getting agreement among

farmers for modifying decisions in the light of changed

circumstances, eepecially water availabiiity different than

expected. Irrigation Engineers do often amend the decisions

-on their owd initiative, but this creates resentment among

farmers who have salready 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\v

Project.

Apart from the analysis of the questionnaire data already collected,

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

1.

2.

The study of Tank Committees (Appendix 111, Annexe),

The appointment of a8 Water Management Investigator for the
Kaudulla scheme for the 1980 Yala season in order to coilect
more'detailed and coﬁprehensive data on the factors aftecting
water distribution. ' E

A survey of sample farmers in order to discover the relative
importance of channels and fie1d~to-tie1d flow in the supply
of water,. especially to tail-enders. '

The development of a range of scenarios reflect1ng likely

- and possible future changes in water management on large

scale schemes.
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-field: as well during field work

SOCIOLOGICAL INVESTIGATIONS

The Sociological 1nvest1gations seek to complement the main economic
study in its data and methodology and to provide a. kind of interpretat-
ive background for the - largely quantitative data collected in the

main  study.

wenfy termyere.

The team involved in the sociological investigations conmsists of six

1nvestigators, tvo at each study 1ocation, and two research officers,

one reagonsible for work relating to Padaviya and Kauduila and the other

'responaible !or Uda VWalawe. The investigators reside on’ locations

while the research officers make periodic visits. The‘ investigatora are
all graduates in the Arts stream but not necessarily achainted with
socxal/anthropological methods and concepts. However, they ‘were suffici-
ently informed aboutthe natnre and objectives of the study and 1its
methodology through long and repeated discussions before going to “the

I SN B

]

The field work may be divided into three distinct phasesi

1)>,c011ection of general background data and- establishing: rapport'
~.2) the questionnalre survey; and

3) probing into specifi¢ issues.

During the first phase, lasting for about two.months, the major concern
' wag fo get to know and ‘be known .to the people in the study locations.

Attempts were mede at this stage to collect information on general

social and economic conditions, historical background of the places

o ete., and to identify” “fmportant groups and individuals. Records
" were kept of the discussions and bbservations of the invest:gators in

upield logs”. The “field log” ig a diary of all significant discussions,
observations and activities of the investigator in the field. In the
writing of fie’ field log, & uniform format was adopted by all investi~
gators to facilitate cataloguing and indexing <£for more effective use

in suhaequent analysis..~

The questionnaire survey was designed to provide quantifiable data
relating to sociological, economic and water management igsues. It.
’ © 102
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contained closed and open~ended questions on a wide range of topics,

a8 detailed above (pp. 32-33).

Therthird%phaseg:currently underway, ‘is judged the most importegt.stggq,

of the inveatigations. This phase coincides more or less with the full
length of -the:1980 Yala season in all three locations. Amed . with
sufficient background information on people, places and general conditions

relating to farm power and water use current work will focus on the.

collection of sﬁecific and detailed data. -

Altﬁgugh-the tabulation of. data iﬁ %hé’;bciological questi&nnaire is still
underway, the field observations and the information gathered from informal
diacussions with many farmers, farm power owners -and various public
officers ‘in-the field by the sociology investigators.and the. researchers
themselves reveal some interesting sociological issues relating‘tq ppwer
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

fasbhion below: .

FARM POWER OWNERSHIP e e

PN SR SRR . . Lo
A N WEOTN CRYIOW

Our preliminary observations show that. tractor ownership. k .ds concentrgted
in the hands of a few affluent farmers,. businessmen and thosg,who hanm
access to soiurces of income other than from farming. Among the. 8110?5565.
thosé who ‘were ‘im a position to invest in tractors were the ones who i
nanaged t6 ‘cultivate more paddy acreage than their normal allotmant The
pattern ‘gshows that the top-end farmershd more opportunities to 1nvest

in tractors. At Padaviya the farmers who were able to obtain bank loans
to purchase tractors under the Tank Irrtgation Modernization g§g¢QCtg,.f

were the ones who could }aise sufficient funds to make the down payment .

purchased four-wheel tractors. Thus our’ preliminary ohservationa show;'
that most 6f the tractor owners in all the study locations were those
wh6 Bad’ a surplus of income accumulated through business, comtract work,
working as co-operative managers or were affluent farmers who- were
in a positinn to cultivate leased or renied land. Furthermore, it
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appeara that thbee who had large herds ‘of huffaloes were also able ‘to

se¥l part of their stock to iuvest in tractors. 7 T .

The bhffalo-ownership pattern shows that both at Padaviya md Uda Walawe %
large herds weré concentrated in a few han&s while at Kaudulla, where’
taraers conmonly keep a pair or two reedin?fthem frOm the homestead

B

allotuent ownership was widespread The practice seems “to be sadething
that these zarmers brought with thél from their’ places ‘of origin. “Most "
of these farners aré from Kandy, Ke&alle ‘and Kurunegala Districts where.
this practice 18 widdepread 'rhe liited availability of graiing mm
15 common to all thiee locatidne bitt; af Kaudulla, it bkd beede & more
serious problem ahlch would - haVe ‘prevented the growth ob large individu-
ally—owned herde ‘as iti the other two 16éations. ‘Both” ‘uk Udh Walawe' ‘4nd
Padaviya, herds of butfaloes are taken to distant’ places for " grazlng after

T R RO IR L L e
R PRI B

Athe chltivation season.
The general picture shows that there is & ‘gap-economic¢ and social~ v
between farm power owners and farmers who do not own any type of farm .
power. This gap is all the wider when non—owners of power are compared- '
with tractor owners, especially with owners of four-wheel tractors. The
tractor owners are in a more powerful position than the non-power -

ownere, both economically and socially. The latter frequently have to

but also for other tacilities such as’ “Gredit. Although they’ aveer

considernbly 1n power position sophistication and degreéeé of solidarity,

the tarm power owners and farmers without power ‘Fésourdes are-ihterdep—

~ s

B o dr e

aild -
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Laqo_fféﬁuke ANDFARMPOWER OWNERSHIP

Ereliminary ooeervations show that there i&'a ‘é16se relationship between

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. Moet of the sample farm power owners have been: able to e
- ' ' P oo ebarpoag - 9
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invesé“iﬁ additional pacddy lend, 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 iand:anted out or leased out from other colonists. TFurthermore,; when
paddy land is reallocated under bethma arrangements during Yaia when
there is not sufficient water in the tank to cultivate the entire command
area, ‘farmers’ who are allotted flelds far away from their homes prefer '
to rent them out. The power owners take this opportunity to rent in
such lind from different farmera. A particular advantage is placed in
ihe hands of power owners when decisions on the details of bethma )
cultivatién are delayed, as at Kaudulla in Yala %9801 In these c;rcum—
atances thosé at the top end who own or have eaay access to power often
plough their entire Holding Before it can be subdivided,and those dés@gg
nated eveﬁtuélly to shdre, rather than pay for a ploughing iﬁ Whiéh thsy‘
have notvéafticipated, are tempted to relinquish their portion of the
land against s share of the crop or cash rental, and ‘to earn & 1iv1ng

by casual labour. In thege circumstances the bethma system instead of
promoting equity, as it is widely held - achieves: precisely the opposite
to wﬁat is intended. g

PO
Lo g

Furthermore, even during the Maha seasor when all the 1and in the scheme
is cultivatea, thona farmers who are unable to meet current cultlvation

expenses or whg;vare unable to repay previous loans frequently rent

dut'lanﬁ to those who gupply them with credit facilities. Here. agaln,

affluent fermers, businessmen and some public servants make use of

the cpportunity to lease land from credit-short farmers. According to'”

"farmera, those who own farm power are in a better position to cultivate

additional land At the same time farm power owners contract with the"
cash~short farmers to plough their paddy fields:in return- for a;share‘
of the Crop Our interviews suggest that power owners get much more

profit 1n such a situation than when they perform custom services . for

cash,

Our informal discussions in the field suggest that ordinary farmers

are grndually losing operational control of their paddy fields and that

'ﬂower owners are increasing -theirs. These two- phenomena -may be related

components of a single process. Data currently . being processed may
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add quantitative substance to these preliminary observations. They

may also permit cloger 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
among farmers is that draught animals give a bhigher quality of

land preparation. Farmers ‘say that the levelling of a. EEXEQQE'
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 demand
for tractors farmers have to wait a ong time to hire one., Often

_ they have to pay hire charges in advance but leave the work schedule
of the tractor to the convenience of its owner. When the majority

of farm power owners are involved in the preparation of their .own
land, non-owners are unable to obtain custom services et 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 interesting to calculate
‘the waiting time for the arrival of tractors and compare it with

the time which owners of draught animals take to prepare theirvfrelds
starting immediately after the water issue. The increase in tractor
hire charges, the long ‘waiting time for tractoré, and the poor quality
of land preparation, would a11 at first sight appear compelling
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 is an issue of central importance 1o policy and will be

1nvesfigeted in a subsequent phase of this study.

!

Although our respondents reported 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 buffalces reported that customers

couid come to an agreement with the owners to settle their payments ' )
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aftor the harvest.  Acedrding to farmers, this latter is”con&gﬁYéﬁf £65
them expecially  when théy are unable to raise the necessary agricultural
credit. Furthermore, some reported that buffalo owners sometimes write
off their charges when there ig a crop failure. However, wheﬁ'éither,w
tractor or buffaloc owners enter into a contract with farmers to plough
the laid on a crop-share basis, the value of payments is h1gher than'

when " '¢ash 1s paid at the Ytime of the custom ‘service. AL

Tk o TeT o ans
Among the reasons given by farmers for the use of tractors for land
prepardtion, the most common one is their need to”rinish thé'jBﬁ;ﬁithin.
the time “‘Schedulé, From our preliminary observation it appears that
the arguments ‘such .as that tractor use would’ lighten the physxcal
burden of farm work, increase farmers' leisure time release labour
for alternative employment,attract’ educated youth'fof”iarhﬂ$d§ﬁf'd6'
not seem to be strong in the study locations. Wﬁethéfohethbﬁgfenfd

ingignificance of these reasons, partiéulafi@‘théffiréf t#é, can be,

.accépted ‘at face value remains an open question, It is conceivable,

for instance, that with the advent of tractors, farmers' attitudes
towards " work and leisure have shifted gfadﬁally40ver time, and that 2
at least some farmers now regard the effort necessary ‘to complete a fuli
cultivation with animals as unacceptable. This possibility clégrly .

merits further consideration.

. MANAGEMENT  OF POMER UNITS' i

The proper management' of tractors dependson the availability of spare =~

parta, fuel and service facilities. The sociology gquestionnaire is designed

to elicit quantitative information on the adequacy of existing serviges;

and this is' currently’ being - analysed.
The' management and kaintenance of draught animals éven when ‘theyfarq.nbt

in use is a complexvéxérqise. Looking after the animals throughoht'thg;‘

-yaar involves additional labour.” According to farmérs, grazing has Beéame

a“serious problem in all lécations.  The lands reserved for grazing in the

" priginal settlement plan have béén - encroached for' cultivation. During N

Mah#é'gseason,when theré is sufficient water, even road :eservationé“hre
uged for cultivation. The lack of grazing facilities in these schefiés has

become a severe constraint in the development of livestock 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 engage
persons to look after the animals througout the=yéar. Some owners
hire ﬁebple who take the aniﬁals to far away places for grazing.b
Buffalo theft has become a serious prohlem in the study areas and it
discourages farmers from raising livestock. On the other hand, the
tending of'liveSfock'may‘provide“employment opportunities in the off-

seagson for labour which would  otherwise be unemployed.

Another aspect of livestock development is the possibility of combin1ng :
milk production with'the production of animals for-'draught'power. Both
étﬁfadaviya and Kaudulla buffalo owners do not produce any milk or =
curd for sale . Even at Udawalawe, where there are some buffalo 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'produétion and sale of animal byproddcts and to assess

their impact on the economics of animal husbandiy.

The invol#eméntAof farmers in conflicts with feéllow settlers as a result

of crop damagé by buffalces is common in all the loéafioﬁs. With limited

" grazing facilities and when most of the land in the scheme is under crops,

it has become an extremély difficult task to look after the animals
without trespassing into another's allotment; with 1nevitab1e'damage
to crops. : ' R ’

’

: According to many farmers and buffalo-owners this is one of the serious

constraints to the development of livestock in the settlement schemes.

The érrangements made for settlement of such'conflicts are also not very
satisfactory in iost cases, and therefore, there are occasions when‘both
parties, the owners of buffaloes'and the férmers whose crops were damaged,
face pfoblems in resolving such conflicts. This is anofher iqtereSting
1§sﬁe which would need furtﬁer investigation. Initial impressions suggest
that the 'tethering and stallfeeding method préctised at Kaudulla has

led to fewer incidents of this type than occur under the conventional

Dry Zone herding methods'practised elsewhere.
io8



CREDIT FACILITIES

Credit is one of the issues which need probing into in the present study,

becagse,itfis partly related to farm power needs of. farmers and tbo.owner-

' gship of farm power. Those farmers who need short-term and long-term

credit for both production and consumption purposes, have to depend
mostlyuon don—institutional credit. The majority of farmers disclosed .
that they are unable to get agricultural 1loans from banks because. of
various disqualifications. Even those few farmers who get such loans.
have to turn to other sources #or credit for consumption. When takon )
trom,pr;vago sources, the interest rates are very high;‘and often farmers
have to give socur;ty for such loans. The most common practioeiis,to
make use of their paddy allotment for this purpose. Here again farm power
owners and other 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

locations. ié the pattern of spending of these settlers during and after

harveat time. There does not séom to be a rationdlhplan of expenditure

and spending is lavish during the harvesting season. The consumption pattern

ahows -that there is a rise in such expenditure immediately atter the Lo
harvest, followed by a fall during non-income months. The middlemen advance
money for production, consumption and for ceremonies. and at any unexpected
but urgent need. The 1oans are often given on mortgage or security of

land .and-somo farmers . f1nd it difficult to settle these loans for many
years. . Informal digcussions..suggegt_thatzmore than a high proportion of
the settlers are  caught up in . this vicious circle and £ind themselves

unable to get out of it,

Two tentative' éolutions to the apparent problem of lack of liquidity -
and its comsequent hazards of chronic indebtedness and ultimate loss_
of control over productive assets - suggest themselves. The firat is
a8 re-vitalising of formal credit procedures through banks, coope:afives.
and so oo. This would require a debt amnesty and measures to ensure
both the timely availability of funds and high repayment performance.

Unfortunately, such moasures have been attempted previously im Sri
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Lanka but in a piecemeal and inconsistent fashion and have not generated
lasting success. Indeed, inadequate measures to gsecure repayment aﬁ&"
repeated granting of.debt amnesties are likely to be counterproductive
in their effects on willingness to repay ‘ _ Whilst seasonal credit may
continue to be necessary for & considerable period, a second solution
may offer better prospects of success in the 1ong-term namely the efiort
to make farmers more reliant on generation ‘of their ‘own funds for
investment. We have already noted the haphazard and apparently random
spending pattern ot farmers atter harvest. We hdve also hoted (3 4 '
above) the absehce of forward planning necessary to arrsnge input supply
for subsequent seasons'’ cultivation. A possible measure to a
both of these problems could be the psychological and practical preparat-
ion of farmers_for the subsequent season's cultivation before the
'esisting crop has been harvestedl It is well known 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
ﬁdiscrete seasonal efforts, might encourage wiser savings patterns, and
reduce the need for seasonal credit snd permit adequate preparation
of the necessary infrastructural services for the subsequent seasons
cultivation. The burdens that might be placed on organisationsal aptitudes
and institutional facilities by attempts to introduce a longer-term ‘
’ perspective of this type, and their prospects of success, will be

danalysed in ‘a subsequent report..

In addition to issues we have indicated above, such other sociological

' issues as the leadership pattern, the community organization;the social
linkage of power owners and farmers, employment patterns, the cémmunicat-
ion facilities will be investigated with the data collected through

the sociologicalvquestionnaire and the unstructured interviews,

TG Iy ey poo
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APPENDIX 1

o e -

1.1 SUMBARY “OF STUDY ‘OBJECTIVES #vs woonwss @iy o

03 rqumdh o Laoni ipeiees s be wiel
The coﬁSumpfion of stored water in paddy"ﬁrodﬁcﬁton in "Sri Lanka is 'known
to be high; in land pfeparation alone, where irrigaf&on'Wafer‘is:allowed-
to flow freelv to aqslst in mudland tillage, some 2 or 3 acre~feet are
commonly congutied. With the increasing exploitation of water resources
in gravity:igﬁféﬁiionq;schemes in the Dry Zone, economies in waterduse -
are becotingiincresSingly urgént. This study intends tobinvestigateu
current hse-ﬁatfetns of farm power and of other farm technologies ‘with =
a beafing on @afer‘consuhpfion, examining particularly the inter-fade S
between power and water in land”ﬁréﬁﬁration" in the attempt to suggedt -
new policy directions which are both polltically and adm:nistratively '
feasible ‘and yet offer higher nét national returns to’ power and water

either individually or, more particularly, in combination.

The study was conceived on the premise that it is critically important

to examine the interface between power and water-use technologies with

. the fundamental objective of exploring current and potential choicés'

1n'power use and their implications for water- ~use. From this can be
developed advice to policy makers omn the approprlate rix of farm power
for given gsets of circumstances in the Dry Zone, and on policy instruments
and institutional arrangements appropriate to the attoinmeht of the '

recommended combinations.

A further premise of the study is that objective decia:bns 'aboht ‘{ffr
farm power can only be taken on the basis of detailed analysis at

farm ‘level 1n specific "locations. The immediate aims of the studv will
therefore be to gatber sufficient information on resource allocatxon
patterhs, 1nput-output ratios, the prérequisities and implications

of various technologies, and trade-off relationships among farm: inputs to

rZr i l‘

oty
aIIOW'systematic modelling“of farming and power usie systems. The!data:y:

will be gathered from rie1d” surveys of existing practices, by study of

research reports on practices not currently used, ‘and 'by field trails -

mwith technology “whose potentiai “has ‘not . yet beeﬁ‘fully‘ékpldred. “Models

Srroovn i qoelloog
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will then be constructed At farm level in which the most efficient
technclogiea ;for diftcrent farming systems can be identified for
various comhinations of farm resource availabilities, crops and paddy:
upland'ratlos. Similar models at community level will attempt to
_investigate power and water. management in the broader context. The

_ potential uses of any. whter kaved through. alternative land preparat-
ion technologies will: receive particular attention Both power demand
and supply factors ean be atudied ‘at this levei the demand being influ-
‘enced by ‘the various aggregaticnd of fndividual farm characteridtics
land requirementu, the: supply by the number and . type 6f power sources

_ available, by instititional urrangemehts for owning or hiring them, by
the nature atid bffldiency of institutions managing water, and by the
conflicting demands for power in non-farm uses,

In hoth%aets=of models,the»iﬁpact of different power/water technologicé
on total farm income, returns to land, labour and water, and on the
digtribution of 1ccome between power owners, operators and hirers, and:
their impact on the use-levels of mechanical, animal and human power
will he considered. In addition to analysis at current and projected
market prices, shadow . pricing exercises will be be conducted to B
: lnvastigate, in particular, the national economic’ desirability of various
power/uater alternatives. ’

i . . ’ o ' o
Pield - Ievel data collection will comprise two sets of surveys:

(r) Farm surveys at 3 locatioms, Padaviya; Kaudulia and Uda Walawe{'

- will gelect farmers at the upper and lower reaches oflthe irrigation systenm,
and collect data on their !arning enterprises. both irrigated and

' rainfed, and the timewise allocation of resources among these. Particular
attention wlll be paid to resource allocation at land preparation,

whiere ‘the power/water interface is strongest, and to choice of
technology for land preparation, plnnting and threshing,these last two
'operations ~having potential for a higher degree of mechanisation 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
labour 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) Surveya of th» ownhrs o~ power sources (both tractor and animal) y
will be conducted tg obtain data on the allocation of the _power source H"
among operctions (farm and off farm, use by owner or hirer,}timewise i”;
distribution of uses), to estimate the profitability of operatipns by
obtaining dats on costs and revenue; to assess the prospects for repay—\
ment of loans, and to obtain an 1mpression of the extent to which restri-
ctive practices and collusion influence hire charges._ The attempt will
also be made to trace back the accumulation of wealth by the power sourcé
owner, particularly in terms of accumulation of land under his ownership

or control.

1.2 TINE SCHEDULE OF STUDY ACTIVITIES

“he projegt, designated to rum from April 1979 to January 1982, was concei-
ved jointly by the AR?I and Reading University in October - December_lS?SL
Formal epproval was granted by ARTI in February 1979, and funds wgrpuf"
made available from the budget of the Economic and Social Committee on.

Research (ESCOX) of CDA° in the same month.

The study preoposal envisaged the full time employment of 2 economists
orch of 2% years, apd furilor tu.o ¢ach for 2 ycu.rs, with a sociologist
for 1 year and consultancies in farm power and irrigation each for up .

t0. 6 months. A schematic summary of the project timetable is appended.

Field data collection was planned for the two consecutive seasons Maha .
1979 ~ 80 and Yala 1980, and preparatory work started in May 1979. Field
work started as envisaped in Augist 1978, The study tean, hithexto comp-
-riging J.Farrington and W.A . T.Abeysekera was augmentqd by;the4arr1va1_4_'
of M.J.Ryan from Reading University in September, 1979. W.A.T.Abeysekera
was replaced by F.A. de S.M. Abeyratne in January 1980,_and-MrsmS.Bgndara
vas noninated to the study tesm in the same month,Abringing the team tqf

1ts full complement.
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On the sociology side some initial investigations were made by Dr.W.W.
8irisena of Peradeniya University in September/October 1979. Mr.M.U.
Ishak Lebbe (ARTI) was nominated to replace him in November 1979,

ind Dr.8irisena re-joined the study team as consultant with responsi-
Bility for sociological investigations at Padaviya and Kaudulls in
Yebruary 1860. Mr.M.P.Moore (IDS, Sussex University) was recruited ‘
as congultant in Water Management in February, 1880, but a family
berecavement required his return to UK a week after his arrival. He

~ returned to resume duties in March 1980. |
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APPENDIX 18

PBIHCIPAL‘ CHARACTERISTICS OF THE STUDY LOCATIONS

UDA WALAWE

Work on the development of the Right Bank (RB) of the Walawe Davelbpmént
Scheme was started in 1963,

The danm and elec’tricity power plants were cbmpletéd in the latter part of
1867, by which time some £ 30 m. at current prices had already been :
invested. The earthen dam impounds water from the Walawe Ganga and its
tributaries, which drain the qentral highlands to the South, having a
catchment area of some 454 sq. miles. '

Inulese,dthe Ceylbn Govefnﬁent requested financial assistance from the Asian

4 Development Bank in development of the R.B. irrigation inffuétructure;

T A conprehensive plan was drawn up, en#isaging disbursement of some £26.5 m., .
with a foreign exchange components of § 8 m., to be provided &:grants

and loans by the ADB

The develqpnenf‘plan, acheduled‘for inplementation over 3% years, sought

; to bring into full productive use a tdtal of 33,000 acres ofiidnd of which
“-25 000 were then unirrigated, and 8,000 were being operated ‘below potential.
f‘Bono 6,500 families would be settled, or be offered improved living conditions.

. The plan envisaged the provision of comprehensive credit schenmes, and

adequate. aupply ‘of farm inputs and of marketing and atorage facilities. Some

_ 500 tno-vheel tractora would be supplied by ‘the River Valleys Development

Board (BVDB) to re-sell to tarmers, or to provide as a ‘hire service
Additionally, two model rice mills would be established by RVDB An agriculturz
':oaearch.and extension centre was to be constructed and operated at Angunuko—

lapelessa at a cost of over $ 5 m. during theAproJect period

The agricultural prograume, enfisaged an fifrig;ted'faiming system with
nulti-cfop rotatidn, lmost a conplete 1nnovation for ceylon agriculture.
On the assunption of increased output of 2.1m . bushels of paddy by the 5th
year of ‘the project and 2. 8 m by the ninth year(and 380 000 cwt and 570 000
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,cﬁf sﬁectlvely of subsidiary crops) the value of'production generated
‘at .cirrent prices would be Rs.50 m. in' the 5th and'Rs.70 m. in the 9th

giving an internal rate of return of 11.1%. It was estimated that

';sutzfclent fetm-level surplus would be generated to allow purchase of the
l_: 'tﬁy aettlera at a price that would permit development costs to be
freeouben (t6 the exteént of Rs.10,000 per 5 acre farm over- 25 years) dnd
.{permlt a water ‘charge of Rs.40 per irrigated acre to be levied.

5Wh£let ‘the propoaed disbursements have been made, performances have fallen
:ﬁell below target. The main 1nadequac1es have been as follows:~ o
C l Cropping patterns have not been adhered’ to; specifically, lowland
' paddy cultivation has been tolerated in the upper tracts (esp
}Tracta 2-4)of the scheme on highly porous soils and hilly
.topography. 00nsequently, water consumption there has been
exceesively high (RVDB, Water Management Unit Embilipitiya, pers.
'comm J. ' ‘
fé. ”An additional factor generating higher water ‘ugse in the upper
tracts has been the pre-irrigation settlement of land there, and -
" the consequent design of channel systems to provide water to
farms whose layout is not technically optimal for irrigation.
' For example, some field and distributary chamnels pass through
| and not alongside farms, and off-takes have to be provided at both~
f; 5'Bides of the channel. T
*;?A;:TheAwater level in an old-egtablished tnnk (Chandrikawewa), through
e Mihlch the RB main channel pases,hags to be maintained at a high
level in order to permit adequate through”ilow to the lower tracts
- of the scheme. Water losses through excess evaporation and
fl ipercolation thus occur. . ‘
-C.u The result of exceseive water ccneumption in the upper reaches of
.'L' the’scheme haa been the abandoning of plans to 1rr1gate tracts 20,
21 and part of tract 19 at the tail end of the scheme, a total
of some 2000 acres. '
o 5.5 Non-adherence to prescribed cropping patterns has not, however, been
a “icontined to the upper tracts. The annual cropped area designated '
~ for crops other than paddy, in Chandrikawewa and ‘in tracts 9—19
_totalled 31 012 acres, of which only 2 790 were planted to other
. crops under 1rrigation, and 2000 acres under rainfed conditions in

1 4
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.;the * seasons (combined) maha 1878-79 and yala 1879.
‘(Table IX1.1). Instead, lowland paddy has heen widely,

- ‘planted in thoae.tracts where enough water can be obtained,

“thereby further reducing the water available at the lower. .

parts of branch channels and distributaries. Much of the.

ldnhd which does. not have reliable or adequate supplies of

fvater for paddy has simply been ahandoned (cf. B.O.P.
"o!:tract319). Only small amounts have ‘been planted to
‘rainfed. crops, or to irrigated crops with lower water .
requirements than paddy (Table 1I.1).

8. The ADB attempt to introduce irrigated mixed cropping met
with little success . Performance in cultivation of the
mailn non-paddy crop, cotton, highlights many of the
difficulties that were encountered and is perhaps worth
discussing in some detail (drawing heavily on Farrington.
1879) . | N |

Proposals for cotton deveiopment at Uda welawe Project
were formalised in an Aslan Development Bank appraisal
of 1969 (ADB, 1968) . Moves to develop cotton there had
4previously been put forward in the 1966 1970 Agricultural
Development Proposals, where it was suggested that some
18000 acres of cotton in rotation with other crops ‘would
be grown there under 1rrigation, follow1ng experimental
work on the 1rrigation of these crops at a station to be
established in the Walawe hasin. In the event the
experimental work, although started at Ridiyagama in
1965 and continued at Suriyawewa,could not be carried out
on a full scale until the establishment of the Angunukola—
palessa Research Station in 1971 whilst cultivation by
¥alawe colonists started in Yala 1973. ’

 The ADB proposals envisaged a total of 24 000 acres of cotton on the
right and left banks of . the Walawe ProJect with an average yield of
.18 cwts. giving a total production of 360 000 cwts. of seed cotton
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ﬁy;éarly 1973, 400 allotments of 24 acres each had:been settled.in . ..
5T§a¢t§-16 and 17 of the right bank (see map). These settlers were
Lrequired to agree to cultivate cotton in the Yala season and to receive
:Bervices and inputs provided by the River Valleys Development Board
$(BVDB), the cost of which would be deducted from the value of their

_sales. - a-

-1t was envisaged that the cultivated acreage should be divided' up into

A ¥

» '250 acres blocks, under the charge of a Cultivation Officer (CO) each
. €.0. having § extensinn workers (KVS) each with a 50 acre hLopk The

entire project would be under the management of the RVDB through a
committea ‘consisting of the Resident General Manager, Deputy’gsngral
Eanager (Agricultural Research) and Deputy General Managen“(Agr;cultural
Extension). The Assistant General Manager (Cotton) would be in immediate
‘charge. RN B owxer
It is interesting to compare the proJected cropping performance at Uda
¥alawe with what was actually achieved. o o
The ADB appraisal. enviéaged'a'Q year deveiOpﬁengﬁgfvirrigafion infrastru-
cture and cultivation at Uda Walawe, to gtart in 1969 and be completed

. in 1878, by which time some 8,710 acres would be under cotton. The
cotton planting programme did not start until Yala 1973, agg_;;s progress
- ia suﬁmarised below. ‘ ' o
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*?hﬂt! ﬁIIwO Planned and Actual Cotton Performdfice at Uda Walawe.

~ Acreage - Production Yiéid
- {ewt. segd {(cwt./acre)
Cotton)™ . S .
‘Year 1 (1973) o |
‘Proposed by ADB o 1,040 10,400 10
' Achioqu ’ 603 1,881 3.1
‘Proposed by ADB - = . 4,400 .. 44,000 10
Achieved © 480 2,596 ' . 5.4
 Year 3 (1978) . | -
'Proposed*by'AnB : 9,710 126,230 . 13 -
. Achieved .. . . . 64 4,72 7.2
Year. 4 (1976) L o R
Proposed by ADB ‘ 9.710 145,650 15
Achievdd ~ i 871 1,815 2.7
.Year 5_(1977) . ‘ 2
_Proposed by ADB o 9.710 145,650 _ 15
Achieved o 820 3,036 3.7

‘Notes: 1 - Refers 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
credit 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 1levels, particularly
in the later years. ’ ' o :

_!hgy of the ressons for this poor performance were identified in internal

' HVDB reports as early as 1974. They included: .

1) the fact that about 1/3 of the settlers in the early years did

| _not take dp residence on the project, but suberVised their
dropslin a haphazard fashion from outside the scheme, where
their main interests lay.

11)  the late arrival of some pesticide (i1.e. Azodripe) in 1973,
which sllowed heavy build up of American and pink bollworm.

111) the lack of exzperience of both settlers and staff in pest controi.
and in irrigation of crops other than paddy. '

‘iv) the poor quality of seed; supplied iﬁ 1973 from  Ambalantota
experiment station, it has 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 adeguate pre-wetting for land
preparation; tilling therefore had to be done on hard soil

in some places. Similarly, poor levelling prevented the:
constructinn of. furrows of the planned 200-300 £t. - length.
The ‘maximum attainable in many parts was only 75 ft;gw

w11

a host of water management problems, including illicit tapping

_of water 1n the upper . reaches of the system, leading to
‘ 1nsn£t1cient water supplies at the lower end: where cotton

- Was grown; malfunctioning of D-channelg arising from. faulty .

bed levelling; a supply of irrigation ‘Water at a delay of 3-4 :
days from the time of its requisition;;inadequate:ftquépcy~. |
of igsue of irrigation vater {(only 2—3;issues havihg.begn made.:
in 1873); frequent disputes between péﬁdy and cott§§ cultivet@is.
inadequate enforcement of cropping regulations, resulting inj

the widespread cultivation of paddy on highly permesble soils.

problems of labour shortage in mid-season, especiall& for -

weeding.
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UDA WALAWE

- i o o~ -

Table II 1

Acreages plsnned for 1rrigation of paddy and subsidiary
crops, and acres actually 1rrigated in a typicai maha
season. by tract.l

Tract  Paddy acres Paddy actes "subsiaiary Subsididry

envisaged . actually erops. . .. acreages
in Blocking iprigdated euvisagad actually 1rrigated
Out Plan ~ maha 1s7s~9 in 309 maha 1978-9
c 2 381 385_, 4 (o] .o ‘
3 ' 687 682 o e
4 . 1051 T 980 0. S0
8 865 544 0 0
§ 820 808 "0 0
7 . - 388 . . 380 . ... 0., 0 -
1-5. 1668 _518002 1044 160
6 1108 RN 5 1 608 ' 585 < v
Extn. 1 1375 . . . 1408 o 784 02 i
Extn. 2 907 - 952 83g - 222
8 327 Jloso - 1383 )y o o .
10 - 175 368 . - 422 ) 883
11 50 918 1522 ) '
12 - 1589 2649 1373 208 - P’
13 . 493 667 182 -0
14 . ‘1082 1291 1925 0
18 501 769 370 )
16 497 168 675 ) 4
17 690 1040 750 ) 200
18 . 185 393 1082 )
)

e 25 . 88 500

Notes:~ 1. Data provided by RVDB, Embilipitiya, and hy RVDB Project
. ’ Managers, tracts 2-7, Chandrikawewa, 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 is not atrictly
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 continus paddy cultivation even on highly permeahle soils.

. 4. This figure is necessarily approximate in view of the erratic
supplies at the tail end of the schene.- :
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€ £hndn11s has been 1dentifiad as Tissa Vaddhamanahavapl (Rantisava)},
N one of the 16 reservoirs constructed by King Maha Sena (276-303 A.C).
JIt ‘was lator restored by Vijeyabahu (1055—1110) ‘and improved upon by
?amkrama Bahu (1153-1186). -

f:,Present rshabilitation work started in 1858. The tank receives water
;;.through its own catchment (Gal Oya and Alut Oya which-now: crosagtae
f;'§ianeriya - xantalai Yoda Ela, and thus spill into Kaudulla Tanh)and
'5through the patural channel 6f the Akglawsh ‘O¢a; which is fed: .through
,_'a»gatad outlet from the Minneriya tenk. Water from theidiverson .of..
;{:ﬁﬁk Mahaveli Ganga became available to Minneriya for the first time in
: 1878, ahd thus also to Kaudulla. ;

With rehabtlitation in 1958, work was started on the construction of
&tage I. By 1863, 47562 acres of aswveddumised land under stage I had
1been l1aid out and were irrigated trom s low level (210 ft. asl.)sluice.
'Stage II. of 5835 acres, received its first issues of water in December
1976 from a high level (215 f£t.asl)lies to the north-east,- between stage 11
gand EKantalal tenk, which will form stage III at some unSpecified date."~
Potential for stage IV of 21000 acres has also been identified to the
fnorth ot the present stage II. )

A Plot sizes are 3 acres of paddy and 1 acre of highland in stage I tracts
".-1+8, snd 2 acres of paddy and 1 acre of highland in stage I tracts 7-8
Jﬁanditn all of stage II.

| {;g@ater supply problems at Kaudulla, since the inflow of Mahawelil water, .
--lhave been rare. However, as Murray-Rust and Cramer (1578) have reported,
:sevare local problems were axperienced in Yala 1879; a decision was taken
in Harch 18979 to cultivate the full Yala acreage, on the strength of a
4 prﬂniaaﬂ 27,500 acre—feet of water via the Mahaweli connectiom, to be
‘:split equally among June, . July and August. However, by the end of June,
the Kaudulla tank level had fallen so low that the high level sluice could
f‘uot produce adequate head of water to serve the entire acreage, with
the re&ult that substantial portions of stage 1I received no water for
'peripda of 2-3 weeks. This crisis was a combination of external forcea
' 123
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7(1ato arrival of the monsoon rains in the Mahaweli catchment the need
oto bring the Minneriya tank level to 56000 acre feet. bgtore deliveries .

i to Kaudulla could be: made;and the preference in water - allocation accorded

to Kalawdwa) and ot internal forces, more amenable to 1mproved manage-. -

"'“ﬂcnt;: For instance, Murray-Rust and Crambr estimate that in the first

| f'GO dnys ‘of the yala season at Minneriya (i e. including land preparation)

€7_'aqsoo3‘3:oc:e-teet[acre were issued, and at Kaudulla during May alone

“(§;0>okélusive1y for land preparation) some 2 acre-feet/acre. Had more
economy B&en exerciped - in these issues much of the defioit'later in
| the' aaason could have been met. '

:

£y ool . RAUDULLA

~ Table II 2

" Acreages planned for 1rrigation ‘and actually irrigated in
‘maha 1978 - 1979 and yala: 1979,

e Co e Ce : 2
Stago' BOP1 Acreage actually irrigated

' -'rract No. : Acreage Maha.1978~79 Yala 1979
T 383
186
264
225
. 318
it 326 C
800 RS . )
stage 1 sub total 4609 B 5250 - 5169°°

e
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Stage I .
Tract No. Acreage . Maha 1978B-79 Yala 1979

246
480
300
814
202
734
370
400
720
10 468
11 407
12 ... 684

OB D DN

_ Stage II sub total. 5035 - TTse1l 5858

———

Stage 1 + IT total 10,544 11,181 11,027
Notes: 1. Provided by Irrigation Department. Figures exclude about. .

140 acres in Stage I of school paddy and experimental plots.
2. Damta provided by Agriculture Instructors, Medirigiriyé,

PADAVIYA

- e . o b e e

Padaviya is located some 50 wiles north-east of Anﬁradhaﬁural The tank
bund, of some 24 miles in length, rung east-west and the irrigated
tracts curve round to the east, coming within a mile of Kokkilai Lagoon

on the east coast.

The comstruction of the first tank at Padav;ya is of uncertain date.
However, it is known to have been preceded by an anicut(Vannathjpalaﬁ)
about 1 mile beldw the confluence of the KiuI'an and the Ma Qya. - This
anicut permitted land to be irrigated on both banke of the river, down
almost as far as Eikkilai Lagoon. '

These ancient works are unlikely to have provided more than adequate
water for a single (Maha) crop, and the desire for irrigatiqn‘water
also in yala may have been a prime factor in construction of the tank.
The first tank, identified as Ratmalkandha Vapi of Mahagena and Danavapi
of &oggollana (535-555 AD), later known as Padivapi, was constructed
some 6 miles south (i.e. upstream) of the ancient anicut. It is known

to have fallen imto disrepair prior to 1140 AD, and was restored by
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parekramabahu I (1153-1185). It fell into disrepair for a second
time in the second half of the thirteenth century, at about the time

of the decline of the Polomnaruwa -civilisation.

- Only in ths early 19508 was the Jungle which covered Padaviya rolled
back., Rehabilitation was sts*ted in 1954 and completed in 1958 the
tenk bund, 1mpounding the waters of the Makunu and Mora Oyas being
reconstructed on its previous site.

The present tank, with a storage capﬁcity of 72,500 acre - feet from
a catchment of 108 sq. miles, irrigates some 12500 acres in Maha,

and in most years,Aabout‘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

settled at the upper end, under the "bethma'’ systenm.

| A paddy-paddy rotatiﬁn in irrigated tracts is predominant, with highlands
mainly planted to tree crops. Some cpltivation of non-paddy annual crops
in tke upiapdg ia practised, chiefly as rainfed crops, but occasionally
(111101%iy) using water pumped from irrigation chanpels. Encroachment
',of lowland paddy onto channel, road and river reéervations is widespread
in the upper part of the commaand area. Water supply 1s problemstic
particularly in the iower reaches of tract 6 (D15) and jn tracts 12

and 12 at the tail end of the schede.

. Allotted holding sizes are 3 acres of paddy and 1 acre of highland

with the exception of tracts 12A and 13, where the paddy lot is only

2 acres. -
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Table I1.3

Acreages plahnad for irrigation and actually 1rr;§3£ed
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 . sbandoned in a typical Maha
Lower main ' o
channel
1 123 9 40 154
2 453 S 120 4 523
"8 261 60 30 231 .
4 108 . 12 15 111
.4 - 624 50 30 604
6 2097 80 200 2207
7 5687 45 35 557
8 423 20 3s 438
.8 1071 150 250 1171
10 ' 710 40 20 760
E 11 458 60 20 425
o _ 12 808 353 - o 555
- 12A 146 40 o 106
13 700 412 o 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 522 40 - - 85 567
E 1936 : - 120 200 2016
sub total ~ 4010 - 285 465 4190
total 12656 1666 . 1330 12320
SIANETUCTIR o o Smimorsm

Notes :-1. BOP data were supplied by the Irrigation Engineer, Padaviya.
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

tarmers onto any parts of the allotments which remain irrigable

in spite of officially being recognised as unirrigable..
" 1 2. Reliable data on encroachments -are not available: thbe data
presented were obtained from discussions with Irrigation
Department field staff and from their indications of sreas
encroached on the Blocking out Plan. They and the resultant
ngctual acreages irrigated" in column 4, should therefore be
trosted with caution. 127



APPENDIX 1II
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The study proPOSal containa a comprehensive list. of on~going research
. and data collection oi relevance to “study objectives. It 1s not proposed
to .re-iterate that account here; instead, attention is focussed on a
small number of projects of strong interest to the study, and the scope
for 1nteraotion 18 explored in some depth. Attention is drawn particulariy
to tvo inportant studies of labour in the dry zone (III. 1 1-2) which ‘
were 1n1t1ated becaiise of the importance of their 1ndividua1 themes, but
were also conceiveq‘as complemcntary to the present study in_so far as they
broaden the framework of analjsis of farm power. To some degree, therefore
thoy'haie arisen odf of the initiai'concept'of the Farm Power study. ‘
More recontly. ap intevest has developed within the research team in
the broader issues of enorgy supply and consumption in the rural sector.i
A background papér, focussing on energy costa of farm power is alreadg

in pross, and 13 aummarised below. (X11.2),

III 1 1 ARTI STUUY ON SEASONALLY MIGRANT LABOUR

- . g > s —— - v S B S

(G.A.Crooks and H.A.Ranbanda) . s

This study, now in fhe finol droft examineslthe aetting,1o'which‘seascna1
aigration of labour between wet and dry zones has arisen. It identifies
the marked seasonality of peak labour requirements in paddy production in

~ the dry zone, which coincide with slack perioda in the wet zone, as a pr‘wn
'-tnctor in ‘such movements. . The limited scope for 1abour~saving innovation
in these operations, the small resident pool ot potential hired labour in_
the dry zone itself, the ties between settlers and their villages of
origin in the wet zone and the bettar social and econonic. infrstructure

in the wet zone, which encourages people to romain resident there even
if they can only earn a living through piecemeal and casual employment
all rcin!orce the tendency for aeasonal migration. The atudy shows

that wages and- 1ncomes are considerably higher in the: dry than 1n the

3

wet sone rural sector, and that earnings from migration mnke up a

high proportion~o£«total~fan11y income for migrants. It 1s.suggested.‘



.national economic 1evel through shifts in productive resources from' '

YRR oyl o T Ha {odeow wipd

therefore. that the system as observed is of strong individual economic

benefit to both migrante and to dry zone farmers, is beneticial at ad"

sarregy asna g

areaa ot lov to areas of high marginal and average productivity and

throngh tranefers of at least part of the wealth earned in the drjhzone&d”

s

to the reletively impoveriehed areas ot”the wet zone.

[ j\' B

Projections of labonr requirements ior Mahaweli development drawing on“

Fieldson and Farrington (1980), are made, and the conclueion is reached

that the volume ot migratory labour will haVe to be expanded etrongly to
s defEg

neet theae lahour requiremente for the future

Analysia ot potential strategies for more efficient use of water and farm

it

power muet take into account any impact on the lebour market, and this
study providee inaights into important aspects of that market. This work
taken together with the study of family labour supply response (see III 2)

will provide 2 powerful set of data on and interpretations of rural 1abour

3”“113P?11tY.195th9_er,ZQF°~

S 19 1S S

I11.1.2 ARTI 'STUDY ON FARM LABOUR SUPPLY RESPONSE N DRY zom: nmmxrmn
scm:ms WITH IMPLICATIONS FOR PLANNING IN THE MAHAWELI GANGA

)

oY - ":‘\E|,

An understanding of'the labour market is critically important to. the
Farm Power etudv going beyond aimple 1abour~disp1acement hypotheees, it
isg neceesary to know what types of labour (particularly whether familv .
or hired labour) might be displaced, and at what times during the season,
by increased mechanisation.“ Bimilarly, the aspirations and motivations .

of tanily lebour with increasing net returna per farm »are of etrong .
HE tiriAa P R A . ¥ A RS T
interest: ie family labour likely to devote more or less time to farming
s Ly g

with increagsing incomes. Again, .does conventional wisdonm regarding

higher per acre labour inpute on smaller farms hold true for Sri Lanka e

..... : Lk 3

dry zone, a question with strong implicetione for the selection or

gy

appropriate allotment sizes for future settlement and‘for the relative

: etficiencies of different types of farm power, whioh will vary with farm

Lniiion

size. .
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This work by Fioidson draws together data from a number of different
studies of dry Zone agriculture which have been undertaken (at ARTI and
elsevhere) over the last decade or so in an attempt to examine and
éxplain'v&rfitiohs in observed 1labour inputs. . Much of the early work

was involved with the selection of'auitdble data, and various problems

of comparability had to=-bef'overcome. But a total of 15 sets of data
for 12 different -locationa<were'“tinally““deeﬁédwacceptablé, a8ll referring
to the Maha season and all relating to paddy production. '

A large amount of variability between labour inputs at-differemt ‘locations
wag observed, and a number of varihbléa are being examined which might
account for this. For instance, the attempt has"beenwmade:toaaxamine

the relationships between labour input and: the avérage area of paddy
cultivated ‘per farm; the dagrée of tractorisation, and the net returns to
paddy production. Separate figures are -avallable for hired labour inmput

- anﬂtfiﬂily'labour input (and, in some cases, exchange labour inmput) so the
gélationnhipa can b; examined separately. for these different categories.

.Future work will include sone“examination'dt the effects of family size

on'lgbour'nupply,'atteipts'to~isolate the way in which the reliability

of water supply influences labour input,'a§d~an effort to adopt & “whole

" farm " approach to labour supply - looking at enterprises other than
1rrigated paddy production. IRt i o

A znrther interesting area of studyﬁwhich“willmprpbably be explored more
fuily ‘18 'the extrapolation of the findings from a "per acre" or "per
‘farm"‘lével to a much wider level, eg., the whole of thé planned Mahaweli .-
nevolopnent Area. This sallows the implications. of the findings for _the
country 8 development to be made much clearer. .

Some of the preliminary results of the study have been»puhlishéd in 8. -
seminar paper by Fieldson and Farrington (1980) and can be outlined

’ brietly here: i

(n)"Nofevidanceﬁwas~fbund-bi-systematic relat;onshipgibotween to?al
labour input ‘per acre and the area of paddy cultivated.  There was ..
*- weak ovidence of : ldwerlztamily - 1abour ‘inputs with larger operated ..

"holding sizes, :and-strong evidence of higher hired lahour inputs



with larger oyerated helding sizes.

1¢)) Although, as predicted in other atudies, smaller total labour input
por acre was found to be associated with higher levels of tractoris—.
ation, thera wvas no evidence of gsystematic relationghips between the
level of mechanisation and the input of hired labour. The 1nput of -
family labour, on the other hand, was found to be consistently smaller at

; llsber levels of mechanisatican, sugbestL1 contrary to conventional -

thinking, that it might be family and not hired labour which-is -
"displaced"” by mechanisation. This ‘finding is preliminary and will
be tested sgainst such other variable factors as the availability
of irrigation water. ' ‘

{c) There seems to be a strong relationship between the aggregate input -
of labour 1nto paddy per farm and the net returns from paddy per fafm,
and between the input of hired labour per farm and the net return .
-from paddy. The direction of causality is, however, not clear at .
present and will be the subject of further investigation in 1980
No clear relationship was found between the input of family labour -

, . . and the net returns from paddy. Whilst this may be attributable

® : to data inadequacies, the authors feel that a more likely explanation’
v Vliea'in the preoccupation ~of the farm family in non-farming acti~

_vities, or in leisure. Again, this finding will be the subject of

~ further investigation. ' . ' o

(4) Haking projections for the whole of tha ‘Mahaweli Project, the above -

reaults imply that & much higher 1nput of hired labour will be
necessary (1£ 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 tha ‘dry zome, a 1arge 1ncrease in' the number of workers-
migrating seasonally from the wet to the dry: zone Beems inevitable

| (aomewhere between 2 and 3/4 of a million workers is. tentatively: .

suggested).

The study will be completad by Octcber 1980

III.1.3 SRI LANEA - IDRC RESEABCH INTO CROPPING SYSTEMS

- i a0 < S i B g P S SO T S A S D UG b A o S S

. This work, based at Maha Illuppallama Research Station, started in
' 1977 and will continue at least until, 1981, and is financed by a grant
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from the IDRC toAthe (then) Ministry otﬁAgricﬁltﬁfc and‘Lands'through i
'the International Rice Research Imstitute. Its primary purpose ig to
‘1nvestigate the scope for bringing forward the cultivation calendar

in minor tank {less than 200 acrea command area) paddy product1on, -

- thus permitting more intensive land use through planting of a second

_paddy crop 1rrigated by surpius tank water. The main technological
changes enviaaged as necesaary to achieve such intensification are’ tractor~
ised land preparation at or before onset of the rains, (1. e, Without the
traditional use of water for puddling), planting with the tirst rains of
the monsoon (ﬂaha) and use of supplementary irrigation throhgh the season
only in 80 far as. necessary for crop growth (1. e., not as a weed cOntrol

- technique). These practices should pernit the bulk of stored tank water

"$o be saved for a aecond paddy crop.

Field work ﬁas ccncectratcd on three villages: Walagambahuwa (Anurahdgpura),
_ Kataputa (Kurunegala) and Karandsnkulama (Anuradhapura). The firast grows
lowland rice, whereas the other two produce chiefly upland (rainfed) rice.
The programme is furthest advanced at Walagambahuwa, where in 1977-8 (Maha) ' o
't"actor:lsed land prcparation was provided free of charge » and the fu11 S ' '«
extent of 1rrigable-land was sowm to two. consecutive drops of paddy, thia

" being the first time that ‘even a Maha crop had been taken in 6 years. It

s ‘clear that this work has considerable relevance to ‘the ARTI/Reading

”rcject. It raises questiona, for instance, of whether mechanised power '

zis a pre~requisite for bringing forward and synchronising the cultivation

calendar at minor tanks;: it also raises broader questions of the profitabi~

lity of tractor-use when ownership is located within small communities, and

of the extent to which the novel cropping systems introduced at Walagam—

bohuwa, with a high degree of agreement among farmer on water use, is

'austainable without the. heavy inputs of supervision provided there hy

research staff.

| I11.1.4 6RI _LANKA - USAID_RICE RESEARCH
The proposal for thia study was submitted to USAID on 22, 6.76 IAID/DLC/P-
2189). 1t represents an expansion and strengthening of the work
,describcd above under the Sri Lanka—IDRC Cropping Systems Research. it
initially envisaged 8 § year programme of long-term technical assistance M
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(total 15 man-years) iuaded by a3 § 4.2mloan with a counterpart contrib-
ution of Ra. 47 m. 1Its primery objective is to "expand the technological
base underpinn*nv the current use of Sri Lanka's paddy land through

the develop“ent of imuroveo rice varxeuies and improved cropping systems

to &llow for greater paddy land use 1ﬁtensities": (p.11).

On the resesrch side, 1i zmvigages suppoit to a decentralised network

of rice reaearch staticns (nt Bombuvela, Bandarawela, Gannoruwa, Maha
Illuppallama and Angunuholapelessa) each corresponding with a broad agro~
ecological zone, and each associated with the Central Rice Breeding
Station (Batalavoda). These stations will be strenghened in order to
aaaiat in I: eading progremrzes designed to incorporate resistance to pests,
digeases, drought, f£lood, cold and problem soil conditions, each according-
to agro-ecological zope. A Field Trials Division unit will be aatablished
at each station to coordinate and assist in designing field experiment-

s

ation.

Cropping systens work is daaigneﬁ to introduce early tillage and supple-

_mantary irrigotion (as described for the Sri Lanka ~ IDRC Programme, sbove)

into rice growing leﬁds ir order to raise from some 75% to 100% the
probabiliﬁy of grow*no a single rice crop on gome 350 000 acres of partially
1rrigated (. e. minor terk) land. Sufficient water in nany areas should

be left over for cultivation of a second rice, pulse or grain crop, “The -~
programme, by use of sirilar techniques, intends to ilneréase cropping
1ntensity on the 2€0,000 acres of rainfed rice in the dry zone and 75,000
acres in the wet zone, end nn the 150,000 acres of partially irrigated

‘1land in the wet zonsa.

Data will be collected at survey sites on weather, topography, irrigation,
soil tﬁpe, narketing-systens, land tenure, input use and farm resources
available na Laceline data prior to the jntroduction of improved cropping
aystemh. Each field sitd will haye one Research Officer (Agronony), iwo

Experirmental Officers or 4gricultural Instructors (at least one economist)

and cunperting staff.

To data, ficld site3 have been established at Kattiyawa (within Mahaweli
wli" Aree); Paranthon ( a rainfed paddy area on light soils, near Elephant
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Pazs, Jaf:na); Mannayr { é site Qithin the Giant's Tank. complex, heavy
deltaic soils); Bandarawela (low degree of mechanisation, hilly topography,
locatod in mjd-country Intermediate Zone); Angunukolapelessa (Southern
‘Region dry,zone,:much 1and irrigated by small tanks, high degree of - 5
rechanisation). - \

Tae project alao propoaes tc conduct a resource capability survey to
a3qess the resource capability and productivity potentials of Dry, Inter*
mediate and Wgt zane paddy areas, to :acilitate exteénsion of the cropping
éyateésifindinge. The survey will identify and claséify &ailéy-ahd :
terraced aloée 1rrigdt1¢n_systeme,‘delineate slope categdriés in theéé
syotems and conduct a soil survey, characterisatidn and mapping exercise

_at.pgdiumfinténsity“levell

It is clear that this work héa considerable relevance to the proposed

field-<level research 6f the ARTI/Reading Study. . The network of field

sites embrace widely varying conditions of climate, soils, topography, -

,.watar'faVailépility, power use and férming systems. Much detailed data "

will be generated by this work, and it is proposed that the ARTI/Read;ng . @

Stud&fshould:take#advantage of the available 1nformation,.‘supplementingi

it, where necessary, by surveys on farm power market conditions, profita-

bility‘offtractor—pse, institutional ownersghip/hiring arraﬁgements, the-

role of middlemen. in power supply, water management Sysfems; ete.

III.1.5:; A SRI-LANKA -~ CANADA ~ COLOMBO PLAN PROJECT FOR RESEARCH AND.
 DEVELOPMENT OF RAINFED AGRICULTURE IN THE DRY §Q§E OF SRI”LAEEQI

(Short Title : Sri Lanka - Canada Dry Zone Project).

This project 1s described in a report submitted to CIDA in 1976 following
a vieit to Sri Lanka in February-March by specialists in weed science, |
dairying and operational research. It examined research and development.
requiring ‘aupport as a pre-requisite for agricultural development in the
Dry Zone, and proposed a~5-year'project to 1identify and atrengthen weak
.componénts in the "existing research-based agro-technical farming systems".
Por.instance, at Maha Illuﬁpalama.it proposed the etrengthening of research
 and training.in wééd_acience, agricultural engineering and forage crops
utilization. ' L '
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The report also proposed assistance in the establishment of pilot

‘development schemes.

s The cost to Canada will be $1,230,000 (for expertise, transport, housing,
lahoratory and farm equipment ) and the Sri Lanka input will be
Rs. 5,800,000, It 18 proposed to develop a close liaison with ﬁhe A11
India Coordineted Research Project in Dryland Agriculture. fhe nroject
began in 1978,

The first pilot development scheme is to cover an erea of some,5,00¢
acres, oonteining 4 or 5 minor tanks (i.e. with less than 200.acres
command area), with some 500 families. The project intends to.study.
farming systems embracing both irrigated/rainfed and crop/animal prodnct-
ion optione in minor tank villages. It is proposed that "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-econonic benefits of improved
dry Zone agricultural technology on a large scale". . The aim-is to-.
® give “baeic information needed to formulate large scale settlement
—*’”echemee" Unfortunately, it 18 Bot clear what the nature of this infor-
mation will be nor what lessons will emerge “For the longer-term develop~
nent”of the dry Zone from attempts to saturate a sHall area with improved
technology at exteneion service densities which cannot’ Hé”hﬂ&%ained
over wider areas. Nonetheless, it is already clear that thig study will
produce detn on the performance of a range of animal-drawn implenents,
) particulerly appropriate to non-paddy cultivation, which have not so
' ter been used in Sri Lanka. These data will be of strong relevance to
the etudy '

IIX. 1 6 TANK IRBIGATION MODERNISATION PROJECT

A. Summary of Project Objectives_ and Methods:

The rehabilitation of structures in 5 major irrigation schemes in_Aﬂurak

dhapura District (Padaviye,Mahakandarawsa;. Mahawilachchiya), in Vavuniya

Diatrict (Pavatkulam) and'in‘uullaitivu/Mannar Districts (YaVnnikulam)

ia'being‘exeouted by the Sri Lanka Irrigation Department and funded

\largely by the World Bank and U.K. Overseas Development Administration.
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Apart trom the provision of improved irrigation structures, tho moderni-"
sation programme envisages an improved systenm of water management and ‘

‘aAatrengthoned agricultural extansion_ﬂgrvioo.

%he proposed improvements relate to bath agrichiture “and water managbment.'
They, are daacribed below, drawing heavily on Parker (1978b)

’1/_ egricultural Prograhmg:

“The tollowing ‘broad obJectives are specitied et
) Increaaing the number of crops per year

11y Raiaing the protitability of each crop

iii) Promoting ‘a balanced stable and. viable system of agriculture.

Hajor. constraints to achievement of the above, and means of overcoming
them, can bo identified as.xxz

1) Poor ﬁinihg of: the soaaons, preventing full:use of rainfall in
_ crop prbduetion.
- to be overcome - by: _ A .

“‘(m) ' Provision of greater quantities of farm power,; provision of support
‘services for the same, and manipulation of: power use.

(b) Weaning farmers away from mudland tillage techniques which rely

- on flooding by tank- watar, by introduction of more farm power
and improved implements to permit dry or semi-wet land prepar-
A ation in the low rainfall months of August and September.

(e) Weaning“furmers'away“from a. full tank mentality,. which has cauabd
them to- dolay the’ start of land preparation until rainfall has
been adequate to fill the tamk. Achievement of thia objective
depends on nuildingAup farmer confidence in the scheme management
and the establishmeﬂtﬁbf.suitable'insurance for a paddy crop
which is partly rainfq@n . | | R

(d) Provision of adequate' and timely credit to permit the early
hiring of farm power. o

'.io)' A higher degrae of synchrorination of land preparation ‘and
'i:'4tp1anting and the spaeding up of operations such as tilling

. ‘and threahing by the provieion'of nore farm power.

. ,x‘lr .
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i1) Wastage of water

| - 't6 ‘be overcome by: T anen oy yolaee

v (a) The construction of water control and measurement structures.
 m) Increased disciplinary action against illic;t use of water;f;
;the encouragement of cooperative water use among farmers;
the promotion of moist inetead of mudland cultivation; ‘the
:premotion of weed control etrategiee which do not rely on ‘_lﬁ?
'retention of standing water. S

IEEYR PRIRvE: ziuj*‘,;; o - coiri
111) Low profitability of each crop - : T :

- to he overcome by
(a)»Improving irrigation and drainage facilities,
(b)”Making farm inputs more readily avsiiable. '
(c) Improving farmere technical knowledge and the implements at
. their command ’ ' .

(d) Encoureging a more responsible use of seasonal and medium term
4 _ credit. AR '

iv) Lowrlevel of general management

- to be overcome by _
(n) _Introduction of electoral principles to farmers® orgnnisatiOns,’
~and. petter repreeentation of farmere on the'Tank Cemmittee.
(5) Increased discipline in governmegt;gefgrtmengé 'with Which
~ the farmers have to deal, and reduced overlapping of dutiee.
(c)' Establishment of a monitoring system to’ provide a flow of
information on farming back to project staff. IR

Tii

v) lnatability of the agricultural gystenm
- to be overcome.;ft
(a) Promotion of 2 irrigated crOpe per year and of other crops to
. yield incomes at times of caah scarcity. T T
(b) Reducing farmers dependence on outside supplies and eervices
by encouraging then to build up their own stock of power,'



inplemente etc.
"(e) Diversification of enterprises to encourage liveetock/crop ”

integration and to employ any currently underutilised resources.

2/ Wnter Hanagenent Programneni‘

Tbe new irrigetion design to be introduced with rehabilitation reliee

on the concept of & 'turnout' area, 1.e. a block cr eome 40 acrea of
irricahle land with an outlet from the mnin or dietributery channel. ‘
This eutlet will have a standard capacity of 1 cusec; it will be lockable
© and will be fitted with o meuuﬁng deviue. ) o
Within the turnout, each 3~dcre farm will be fitted with an outlet
eapable ot delivering 0. 5 cusec, 8o that two farmu dan be irrigated
sinultaneoualy. It will teke 3 days to deliver e standard issue of 2"

of water to a turnout ot 36 ecree, thus pernitting a rotation between two
‘turnouta within -one week. The on-tarm delivery enviaegee a 12-hour
rotetion uhicn would he neceaeary to iaaue 2" oi water to a 3 acre rarn.
Two lz-hour 1ssues would be made per day, thue requiring the overnight
presence of some farmers. '

The new system relies on more rapid deliyery of water to iarme;'vith.a 6"
digmetar farm outlet, as againat the 3" or 4" dia. outlet of the former
vayaten.. Whilet this Bay permit the saving of water and its more ;
equitahle distribution through the more rapid rotation, it ie also more
open to abuse within turnouta, the volume oi water which could be mieappro-
‘ priated with a 8" outlet heing obviously greater than with a 3" or 4"
outlet within a civen tine. Thus the greater is the need tor cooperation
among tarmers within turnoute. N

It 18 envieaged that the new syetem, whilst adequate to neet the evapo-
trangpiration requirenente of the crop. will pot be ahle to convey adequate
weter ‘for mudland tillage or for weed control by standing water.

,.‘{; Lo

The progrenne envieaged etepe to generate cooperation among farmers
within -turnouts and delegation ot sone water management reaponeihilitiee
from etetf to iarmere in anticipation oi the introduction oi the new
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gystem. It also proposed that research should be undertaken into new
land proporation and weed control techniques requiring minimal quantities
of stored water.

: Bav-Agticipated—Benefits of Interaction

o'iniornal collaboration with this Project has already led to cross-
- fertilization of ideas oh & number of ‘issues, particularly those relating

' t6 farm power ownership dnd use. It is clear that the objectives of the

- Project have much in commonfﬁiﬁh3th€iépdtially‘more ambitibusIODJectivés'
’-‘ot the preeent study. In particulary it is antidipatéd.that futiire -
_”eollahoration will yield results of mutual benefit in thé following
'araas.
1) The study of new in-field systems of water delivery to farmers,
including the "split channel” design of the TIMP described: above.
and concrete pipo and stop cock methods under experimentation by
Marriam (1979). Whether such systems, by more precision and -
equity in timing and quantities igssued, will lead to higher returns )
to water, with or without potential impact on use-patterns of fatm’

povwer, is clearly an issue of major importance to the present study.

2) The programme of experimeéta with implements for 4-wheel tractors
" has been described by Russell (1980), following = critique of the
technical inadequacy of 4-wheel tractor and 1mplementkpefformahcé
(Russell, 1978). Although thias work focusées héé&il& on oni?i%né"t
of the power sources with which the present study is concerned it
1;repreaents, nonetheless, a potentially valuable source of 1nformat~
 41on on the work-rates, tillage properties and oosts of power/

implenantAcombinations not obseryed in commercial use in Sri Lanka.

17

'3) Management structures for the TIMP tanks have been proposed (Parker,
1878a; 1979) with the objective of removiug many of the 1nst1tutiona1
.rigidities, particularly between thosge responsible for 1rr1gation ’ _
and those responsible for agriculture, visible in many major irrigat—
fon schemaa Other objectives include a more timely, consistent
and rigorous approach to the issue of irrigation water and of other
crop inputs, involving reporting syﬁtems on crOp acreages yields

water shortages and so on.
139



Since the present study aims to develop pfactical'methods for
1mproving'the ¢combined use‘of‘power (and.other inputs) and water,
and is acutely aware,of.current.adminihtfative shortcomings, particu- - -
- larly in water management (see Anpexe), the TIMP  efforts ‘to improve

_end coordinate scheme management deserve much attention. Proposals
for the present study to monitor their progress :have,already been .

e drawn up (attributable to M.P.Moore), and are annexed to this Appendix.

; : l : :

4) -fhe TIMP objective of encoureging farmers to purchase their bwﬁdfetm »
pover _soﬁrce-and the proposed credit guidelines for tractor purchese
(Perker 1888c) are of much interest'to the presen£ studi.VOur
reseerch methodology is designed to detect use-differences between
-owners who are predominantly :small businessmen and those who.are farmers

&4 significant differences are- detected -which suggest, say, . that the
better policy:is one" of placing power in hands. of. farmers, then

experience with the . TIMP proposals will.. be. of much interest,
© II131.6 ANNEXE:

DROFOSALS FGR STUDYING THE EFFECTIVENESS OF TANK
© o COMMITTEES ON THE. TANK,IRRIGATION MDDERRIZATION

Our interest in these comnittees arlses from the ohserved need to replace
the existing system of seasonal Water Meetings_ with some more permanent
. representative institntion ahle to both prepare cropplng/water use
vdecisions at an eéarlier ‘and more uaeful timevaed undertake a continous

decision making .and monltoring programme in order -to permit flexibility

“in the face of variable local factors, especially water availability.

. . ;‘} ‘. S

©.On the Five Tanka Project the Tank Committeee were: origfhally 1ntended to
_be parf‘of ‘a wider 1nstitutiona1 re—organization, including the appointment
';of Scheme ﬂanagers with wide authority over each project (Parker. 1978a;
'L1919) . This ~has not proved possible.A Further, the Tank Committees appear
" to have been allotted importaut roles ln relation to the Moderni:ation

:z;Project. It tollows that the functione and working of Tank Committees on

';other _schemes may be somewhat different

<
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An important aspect of the study will be to diatinguish the functions

of the committees as conceived by (a).the original proposers; (b) officials
at present working in the scheﬁes;-(c) coumittee members; {(d) farmexs.

One might begin with the following categorisation of functions:

1) Those related to planning and executing the physical investments
in irrigation system rehsbilitation under the Tank Irrigation ‘
Modernization Project, ‘

2) Those related to planning seasonal irrigation programmes, i.e.
the job normally performed (imperfectly) 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, etec.

4) Those related to the regular maintenance programme of the
Irrigation Department, e.g. particularly local problems of
persistent inadequacy of water, broken structures, channel
clearance, etc. .

§) The programme of monitoring local water needs/availability
which was part of the original conception of the Five Tanks project,
and to be pursued with the assigtance of Tank Committee members.

6) Other functions, to be detailed, e.g. assisting ih the allocation
of tractors as part of the Five Tanks Project.

‘The main method will be interviews with as many of the following as
possible -~ (a) officials currently working there; (b) officials formerly

~working there; (£) current and former expatriate'advi;ers; (d) junior

statf ‘currently on the schemes, especially Irrigation Department Works

Supervisors,; maintenance labourers and aluice-keepers}'(e)current committee

"'members, and ex-members if there are any; (f) farmers rgndohly encoun-

tered in fields near roads; (g) farmers encountered at the tall ends
of D-chennels and in tail-end tracts. The minutes of each committee will

also be exemined.

It wbulglge best to cover all schemes, but the availability of resources
will deteiminc whether this ié possible. 1If resources are inadequate,

a detailed atudy of two schemes (including Padaviye) should provide

& good basis for a more rapid appraisal of the other three, but not such
a rapid appraisal that possible- contrasts on new issues cannot be 1nvesti-

gated. .
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It i3 not possible to spacify here all the possible questions of
.. interest. In addition to thoseé mentioned above, the following will be

pursued:

1/ What is the procedure for‘cénvening meetings ?

2/ Yho has the power to convene?

3/ WVhat happens in'méetings?

4/ Aré décisioﬁa adhered to? v

3/ What ave the occupations and backgrounds of committee members?

6/ Why do thay ‘undertake these Jobs? - .

7/ What mecnanisms are there for interchange of information between
' farvers and members? _ o '

&/ BHave committee posts fallen vacant? Have they been rée-filled?

9/ How faithfully do members attend mestings? »

10/ Do members see senior Irrigation Dept. staff outside meetings?

11X1.1.7 - ZURO TILLAGE

- - o s 0 - Yol > oy

This wo ok, under Dr . Ray Wijewardena, was initially conducted at the
International Institute of Tropicel Agriculture, Ibadan, Nigeria, at

both experimental and lsrze-scale field-trial levels. It showed consi~-
derable promise,‘and has.now been taken up 1ﬁ-exper1menta1 and field
triali work'in‘éri“Lanka; baged at the Maha Illuppallama Dry Zone

" Research Sta%ioﬁ)::by Dr.Wijewardena himself.

The tééﬁniqﬁe relies on two spray applications of herbicide (pre~planting
:ﬁlﬁhd'prééémergenca)_by.battery—operated spinning-disc ULV machines. No
tilling of any kind is done. Row-planting is recommended as a complemen-

toriAtechhigue, using hand-drawn equipment designed for this'purpose‘

Thia is clégrly a revolutionary technique of land preparation, offering
‘ th9”£armer ade@uatg weed control at much lower costs for labour and
Méthér farﬁ inauts. Current development concentrates on rainfed upland

crops. dhether the technique can be 1mplemented by smallholders on a

large scale both 1n upland and in irrigated lowland crops will be closely
‘monitered by the study teanm. o
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IIT.2 OTHER RESEARCH GENERATED BY THIS STUDY

— — ] o D i g B b i e D Vi b R S

The recent seninar orgenieed by the Sri Lanka AssBociation for the
Advancement of Science on Energy (January 1980) led to a request from
the seminer organisers to the steEy team to prepare a paper oh'eﬁergy .
requirements in small farming.. Within the sbort time available, it was
posaible to summarise the financial and real economic costs of both
fuels and other capital and“nunning costs for land preparation by 4 wt.,
2 wtsycand buffalo, and, threshing by 4 wt. and buffalo. The data
presanted suggested that the financial costs of both operations were
higher by tractor than by animal power, and that the discrepancy beceme,
wider when real costs to the national economy were considered. The '
euthors suggested that future trends in world market prices of fuel
and of tractors would result in an increasing divergence between  the’
cogts of berforming these.operetions by tractor end ey animal pbwér. .
Dreelng on Farrington and Abeysekera (1979), it was suggested that only
in few ceses would it be impossible for animal pewer to perform the ' '
opetetione;now widely done by tractors, and that, with adequate supplies,
the fimeiiness of cultivation should not suffer. It was therefore o
propoged that policy. attention might? on gtrengthening draught animal
breeding programmesg_w;th a corresponding reduced emphasis on tractor

imports.

Gy

Hith.the recent establishment of a Presidential Committee to- design
environmental and energy pollciea (Ceylon Daily News, 24 4 80), thie
issue clearly assumes urgent importance, and it is ome which the study
teem intends to pursue in the *emainder of the study perior, dmplitying

and refining the analysis already underteken. With the. commencement

of experimental work in Sri Lanka under the IITA zere tillage programme,
additional dats on the very low energy requirements o: this novel o .
technique will become available, and it is intended to collaborate closely

qith:this etudy in the energy field,

L
LAY
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APPENDIX IV

TABLE IV.1 CHARACTERISTICS OF OWNERS SAMPLE

UDA_WALAWE

i/ Uda Walawe - Tracts 2-7 _and Embilipitiya Town

G G A e A S S A S s B S B S B S S

-Al;ottées
Popn.
1. Owns 4 wt onl} . 4 4
2. Owns .2 wt only ar - 5
3. Owns buffalo only 17 12
4, Owns 4 wt & .2-wt 3 2
5. ‘Owns 4 wt & buffalo 0 0
6. Owns 2 wt and buffalo 1 1
7. Owns 4 wt & 2 wt & - :
: buffalo 0 0
8, Owns 2 or more 4 wt O 0.
9., Owns 2 or more 2 wt 6 3
2/ Uda Walawe - Tracts 15-19
Allottees
. Popn. Sample
1. Owns 4 wt only o 0(1)
2. Owns buffalo only 22 S
3. Owns buffalo only 24 5
4, Owns 4 wt & 2 wt 0o 0
S§. Owns 4 wt & buffalo O - 0(1)
6. Owns 2 wt & buffalo 3 2(1)
7. Owna 4 wt & 2 wt &
buffalo O 0
8. Owns 2 or more 4-wt O 0
9. Owns 2 or more 2 wt 1 0
Note: Figures in brackets are thoée owners

Tracts 10 and 11A, for which

population data are not presented.

= 0oQ

000
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E-N-N-N N W

Non-Allottees

residing residing
on ~ off
schene SCheme .

OO0

QONM A

0
0
0
0
0
[}

.0 0
(4] 0
0 0

Sub. Total

Non-kllottees
residing residing

on

schene
Popn.Sample Popn. SamplePopn.Sample

OCCOMmWN

00O

3 3
3 1
) 4
1 1
0 0
0 0
0 o
0o . 0
o o
Sub Total

Grand Total 204~_

off
scheme

cocoooo0

Total

11

Sample Popn. Sample Popn. Samplerbpn' Sample

: :11“47
82 9 |
18 13 *
5 4
0 o >
1 1 T
= 1)
¢ ) 0
0 0
4
124 42
=Sms=  senze
Total

5(1)
8¢
10
s
o)
2(1)



(2) Padaviya Tracts 7-9. E

: _ Allottees Non-Allottees Total
' o . S e residing residing - .
on scheme off scheme
Popn.Sample Popn.Sample Popn.Sample Popn.Sa@ple'

Owns 4 wt only

1. 14 5 2 2 0 4] 16 7
2. Owns 2 wt only : 36 6 1 1 (4] 0 37 7
3. Owns buffalo only 287 13 0 o 0 0 287 13
4. \Owns 4 wt & 2 wt 1 1 o 0 (4] 0 1 ) )
5. Owns 4 wt & buffalo .9 4 0 0 0 0 9 4
6. Owns 2 wt & buffalo 11 6 o o 0 0 11~ 6
7. Owns 4 wt & 2 wt & buffalo O o 0 0o 0 0o . o o
8. Owns 2 or more 4 wt 1 1 (o] 0 o o 1. 1
9, Qwns 2 or more 2 wt 0 0 0 0 0 0 ________Q_

Sub Total gg§= ==§g=
{gﬁiszédhviya Tracts 10-12

Allottees Non-Allottees Total

- residing residing
on scheme off scheme
Popn.Sample Popn.Sample Popn. Ssmple Popn., Sample

1. Owns 4 wt only 11 7 O 0 o .0 . 11 '._7.__
2. Owns 2 wt only 7 7 0 0 0 o T T
3. Owns 4 wt & 2 wt 26 7 0o 0 )] o 2 7
4. Owns 4 wt & 2 wt 0 o o 0 o T RASRERS» B+
5, Owns 4 wt & buffalo 0 () o 0 0 0 o o0
6. Owns 2 wt & buffalo 1 0 (0} 4] 0 o i 0
7. Owns 4wt & 2wt & .
buffalo 4] 0 0 0 0 -0 o o0
"8, Owns 2 or more 4 wt 1 0 0 o o G 1 0 _
8. Owns 2 or more 2 wt 0 0 0 0 0 4] .o o
Sub Total ==g= §%= )
Grand Total 552 §g~

APPENDIX V  SCHEDULES USED IN DATA COLLECTION

The -.schedules relevant to farmers, are presented first, followed by

P

those relevant to the owners sample. Note that schedule 6 is used for

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. .

A o

CHENAUMH LD

Allottees

Popn Sample Popn.Samp Popn Sample

145 -

Non~Allottees Total
residing residing
on- off
scheme Scheme
' Popn 8amp~

- le N
S _ : Py : . S e
Owns 4 wt-only 7 7(4) o O 0. () 47
. Owns 2 wt only 21 - 14 -0 0 "0 0 2l .-
. Owns buffalo only. 25 o O 0.:.:0 +0:,
Owns 4 wt & 2 wt 2 1(2) o o0 0 .0 223 a)
. Owns 4 wt & buffalo 4 4 o o 0 0. 14 1)
. Owns 2 wt and buffalc’ 13 8 0O O 0 o - v
. Owns 4 wt & 2 wt & ' ' C o o
. .. buffalo 1 0 o O o () 1 (1)
8. Owns 2 or more 4 wt 0 0 o 0. 0 0 0o O
8, Owns 2 or more 2 wt o .0 0o O o o _o _o
Total - S 59¢10)
Note: Flgures in brackets represent sample selected
from Minneriya §t.1v, for which populaticn
‘data are 'not given,
| TABLE IV.3. CHARACTERISTICS OF OWNERS SAMPLE - PADAVIYA '
(i) Padaviya Tract 2 and Padaviya Town
Allottees Non-Allotteés__ *g.ﬁbtal
_ residing residing
g on scheme off scheme
;‘ _popn. Sample Popn.Sample Popn., Sample Popn.Sam
B y " ple
. owns 4 wt only & o 12 3 o o 18 3
. Owns 2 wt only -9 0 3 3 0 0o 12 3
. Owns buffalo only 9 3 o o - o O g 3
. Owns 4 wt & 2 wt -1 o . 0 0 0 o 1 ,0
. Owns 4 wt & buffalo O o 1 0 o 0 1 0
. Owns 2 wt & buffalo 0 o G o Y _.0 o o O
.. Owns 4 wt & 2 wt & buffalo O 0 o o 0 0wy 00
. Owns 2 or more 4 wt " 0 0 - 3. .0 .. 0 0. .3.0
. -Owns 2 or more 2 wt 0 o o o O __v,° ’__9 _.0
’ Sub Total 44 _ 9



APPENDIX V

A NOTE‘ON THE SIZE AND DISTRIBUTION OF THE NATIONAL FARM PQWER'STQ?K;

'In the body of thie report we have discussed the densities and use- }
levels of farm power at the study locations (3.1,3.2). Here we attempt o
to provide a broader context for our observations by eompiling data ' 'd
by agro-ecological zone for the country as a whole. The data for thie o
exercise are of dubious reliability. Assumptions bave to be relied upon :
extensively 1n determining what portion of the farm power stock 18 in N

working order, what the work rate is in land preparation, and s0 on.

Such date‘end‘assumptions are, however, the basis of.a-enrrenf policy-t a
oriented farm power planning exercise (FAO, 1980), and we feel that some
re—working of the data with some comments on the FAO methodolosy, would
Ibe appropriate. we thus attempt to estimate farm power populations by N
zone, to place them into the context of the asweddumised acreage and to )
estimate the proportion of land preparation attributable to each. This
last exercise lemds to questions of whether there ie a farm power deficit,
not to imply- thnt part of -the asweddumised acreage remains unploughed

for lack of poyer, since in'‘practice, the areas which are not tilledhare

left fallow for a variety of other reasons, (the chief of which is lepk .

of a reliable water supply) but in the sense that there might be excessive

delaye'in land preparation attributable to non—arailability of powerp
and/or inadequacies in the quality of work done resulting from some need

" to spread the existing power stock too thinly.
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V . I THE NATIONAL STOCK OF FARM POWER
1) BUFFALOW POPULATION

There exist at present two major sources oi official statistics relating .
to the size of the national buffalo populetioh, but the wi&e diacrepancies .
they contain cast serious doubt on tbeir reliability and usefulness £or
planning purposea The first source is the Annual Livestock.Population
Survey conducted for the Department of Census and Statistics (D.C.8)

based on the’ individual Grama SeVaka 8 (village headman) ahniial estimates
of the livedtock popuiation fob each particular area {Table VI.I).(referred
to below as the Annudl durvey) Since; the 4.5's ldck of interest<in this
annual survey is notorious the estimates have, in official circles been
widely regarded as. inaccurate, preterence being given to the second major
source of livestock data, the 1962 and 1973 Agricultural ‘Censuses. (rererred -

" to below aa the Ceneue)

TABLE V .I: BUFFALO POPULATION

Year . *‘Number -Year(cont'd) Numher(cont‘d)

('000) : (*000).

1960 813 1970 " 736
1961 712 1971 731
‘1962 667  (596%) 1972 © 748 o

1963 852 1973 - 711 (381%)

1964 1002 - 1974 - 736 oA
01965 - . 1051 1975 818 SRR

1966 ' 832 : 1976 . 854

1867 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 Censue which was a national door—to-door survey,
the bufielo population in that year was 596,000. The DCS Annual Survey
estimate, for the same year, was 667,000. Since then the gap between

148 , . .



-

the two estimates has widened, so that in 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 s
base: figure, and uncertainty in the selection of an appropriate rate QI_
change. .

At the meat pessimistic extreme, the compound annual 4% rate of decliner
derived from the difference between 1962 and 1973 Census figures, will, when
based on-the‘1973 Census figure of 381,000 buffalo, give a current }ggonv -

population of .286,000. Using an. alxeznative rate of decline of 0:' .
| adopted by the National Livestock . Development . Board (NLDB 1979) gives _
a 1980 herd of 363,000. Table VI.2) At the most optimiatic extreme, the
Annual Survey figures show an 1ncreaee in the population between 1973 and
1979, to give a 197g_f;gu;e 95 84@ 000 buffalo.

TABLE V .2 BUFFALO POPULATION PROJECTIONS €'000)..

P e R oo
T o

1962 1973 1074, '1§Z§yag1222 1977 1978 13972 1229_

1) 596  38Lovesu Tepedl ol niame 286

2) 596 e 3817 »378 376 373 370 368 -365 363
3) 667 711 736 818 854 796 814 | 844

Source: 1) Census base (1873) at 4% p.a. decline derived from
1962 and 1973 Census figure.
2) Census base (1973) with O. 7% p.a. decline derived from _
NLDB. i
3) Annual Survey figures.’

-

To decide on a "best estimate" for 1980 in view of such.wide1y4divergent_
figures is not easy. There is, however, an increasing body of evidence
whichieu;geets'thﬁt the Census base for 1973, and the 4% p.a. decline.

derived’from its - comparison with 1962, are excessively pessimistic.

The likelihood of underestimation of the buffalo populations by the
"Census’ may originate both in deficiencies in survey methodology and in
the tendency of some herd owners, particularly in the free-grazing.
‘Dry Zone, to underestimate actual buffalo numbers. -The evidence from

recent studies certainly points to such an:underestimate:
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For instance, in a house-to-house census oonducted'recently by the

~NLDB in the Kuliyapitiya electorate in Kurunegala District a. total. of..
10,070 buffaloes were countedi.ownedoby,SQﬁﬁlzperqonstz S;pceuxuxpnqg91a¢;
has a'pbpﬁlafionﬂof 1,189,000~ peraong, the total number 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 theAAnnual
Survey:-'in 1979. :

A survey conducted by the Department of AnimalvProduotion.and Health at

Peradeniya within a number of Agrarian Service Céntre areas similarly

suggests that for some districts the Annual Survey estimate is a more ..

reliable measure of actual livestock populations. In the head count ...

conducted io"ASC areas in Kurunegala and Anuradhapura Districts, average

butfalo 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 Anuradhapura the survey estimate was 109, 000 in .
oomparison to‘44,000 (Censﬁs)_andllla,loo (1979'Annual'Survey)Converaely; ‘ ®
calculations for Galle and Matara Districts correspond more olosoly ‘
with the 19%3 Census figures. . |

(pers. comm., E.M.Richards, FAO/Dept. Animal Productionvond Health).

~On the basis of those considerations it is the opinionyof the recent FAO
Livestock Development Mission to Sri Lanka (January, 1980) that the present
livestock population would be closer to the village headmen's figures _
given in the Annual Survey, although these are also considered unreliable.

Even at the moat optimistic estimates of the 1980 buffalo population,  F

some substantial reduction since the peak of the mid-sixties is eyident.

Much of this is accounted for by the growing demand for beef, which is -
the cheapest of meats available to consumers. Buffalo off—take rafeé

are difficult  to calculate since the slaughter of bufraloes is prohibited,
forcing the activity to continue concealed. While the nunber of PE?:&}P,.

" hides. processed by. the Ceyfon 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 excess of 20,000 head per annum (Burch 19798). The shriqk- .
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TABLE V .3 DISTRIBUTION BY DISTRICT AND AGRO-ECOLOGICAL ZONE OF THE
+ BUFFALO_POPULATION ' N

- £ “ , -

Zone " District o Population =~ -~ Percentage
— ¢ e J1eme ,distribution
Wet 1. Colombo 11,100 1.3
2. Geéspaha 7 28,000 3.4
.3, Kealutara . 29,700 3.5
4. Galle 13,500 1.6
5. Matara . . 16,200 1.9
6. Kegalle 27,700 3.3
7. Ratnapura 31,600 3.7
8. Kandy 30,700 3.6
2, Nuwvara Eliya 5,800 0.7
Inter~ . .
mediate 10, Kurunegala ™~ 157,000 -18.6
vaangl; Matale ~ . o7 . 32,200 ' 3.8
..., 2. Badulla 17,200 : 2.0
" Total e o 3Q§4§00 & 32&2: -
Dry..; 43. Puttalam 24,600 2.9
14, lMonaragala 14,100 1.7
IS, Jaffna : 1,700 0.2
16. Vavuniya 4,300 0.5
17. Mannar 6,400 0.8
18, Anuradhgpure: : . 113,100 13.4
19. Polonnaruwa 53,900 " 6.4
' 20, Trincomalee = 43,600 5.2
s 21, Batticaloa - - 39,800 4.7
. 22, Mullaitivu 15,600 1.8 .
23, tmparai o 58,200 6.9
24. Hambantota _66,900 7.9
Total 442,200 52.4.
Sri Lanka Total 222&122

» Scurce: Annual Livestock Population Survey, 1979'(DCS)~a
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ing area of available grazing land and the spread of tractorisation
in the rural sector as aléubstitute for, rather than a supplement to,
buffalo draught power, particularly in the Dry Zone where over half
the total‘bbfd is located, has also been a contributing tggtpr to the
ieduction in the buffalo populationn in the last decade and a half.
On balance both the Annual Suryey figuies and the NLDB projections
appear more realistic than extrapolations based on data drawn from

the two Censuses. -
DISTRIBUTION OF. BUFFALOES

Table V .3 shows the district and zonal distribution of the buffalo
population based on the 1978 DCS Annual Survey. Comparison of -

the 'distribution of the national herd according to agro-
ecological zones with that of .asweddumised land (Table V' '.14) suggests

an -imbalance in the spatial dihtributioﬁ‘9f the island's buffalo populat-
jon in relation to zonal draught power requirements., The Dry Zone
accounts for 62.1% of asweddumised land but only 52.4% of the national
herd. On the other hand the Intermediate Zone supports' 24.6% of the
buffalo population while accountiﬁg for 15.5% of the asweddumised area.
Although from our work rate assumptions below (Table V' .12) there are
sufficient numbers of buffaloes to cultiyate some 96% of all the
agsweddumised land, the tillage capabilities of the dry zone buffalo stock
fall 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 (Table V..14). ' '

Until such time as the data base is considerably improved a reliable
assesament of draught buffalo stocks in the rural sector will remain
impossible. Without accurate and consistent livestock statistics the
existeﬁée'bf power deficipy and surplhses will be simultaneously argued
according to the sourcé oi:datg chosen. The Highland Crops and Livestock
Survey (1979/80) currently conducted by the DCS and the broposed 1981
Agricultural Census, along with a number of smaller a&cale surveys, might

overcome some ot'the'deficiencies in livestock data in the mnear future.
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It is pertinent to record that neat cattle are also'used; albéit on ﬁ
limited scale, for land preparation in Sri Lanka. Their use is _
restricted to the drier parts of the country, such as the North and
North~East provinces, where dry snd semi-wet tillage is practised.
There is an'increased awareness of the potential of different breeds
of hullocks in tillege opgpgtions (e.g. Sri Lanka Canada Dry Farming
Projeot , the Tenk Irrigaiién Modernisation Project)and whether this
will lead tb appropfiate'experimental work and more widespread use

of them by farmers remains to he seen. As soon as more reliable

and couprehensive data on the use of neat cattle for tillage becomes
availeble plenners will be able to include another important‘dimenaiop‘j'

in the national farm power mix.

2. TWO WHEEL TRACTGCRS

According to the Registrar of Motor Vehicles (RMV) compulsory
eﬂiatration of 2 ﬁheel tractors (2 w.t.) started only in 1973. Table.

V.. 4 shows the growth of annual registrations.

- o vy e e

Year Number Accumulative Total

1973 1,311 1,311
- 1974 _ 1,864 ‘ 3,175
1975 : ' 1,107 4,282
1976 - : : 780 ' 5,062
1977 _ 1,094 ' 6,156
1978 2,273 8,429
1979 . 2,032 10,461

Souxce : RMV
¥hile the possibility exists that a certain proportion of 2 w.t. aré
anregistered (e.g. of the 77 machines in the Farm Power Survey, 24
are unrag*stered) the irport figures for the same period suggest
t?&tLRﬂV dgta are not a gross misrepresentation of the available

_ s"pply of this power type for agricultural and transport .services in

the country(see Table V - 5)

Since 1970 a total of 12, 156 two-wheel tractors have been 1mported:f'
with nearlv helf of these arriving after the "11beralisation" of . tractor

imports in 1977 when the State Trading (Tractor) Corporation ceased to
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continue operating as the sole import agency. :

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 Development and Research (MADR)
estimates that there are 11 287 machines in the- country, based largely
on the findings. of the Government Tractor Suryey of 1974 (Burch 1979)
with the addition.of imports in subsequgnt\years. o

'Aasuming that the'pperatibnal life of the average power filler  is 8ix
yearg, the aﬁailabla supply will comprise‘those’impbrts since 1874, 1.e.
approximately 8000. This figure is supported by RMV registrations for
the same period.

In order to/calculatgythe number of 2 w.t. availnble to the small farm
sector “for ‘seasonal ‘land preparation and other 'agriculturél activities,
deductions have to be made for tractors employed -solely in haulage work
and in the estate sector, whether undér government or private control.
The 1974 Tractor Survey calculafed that 95% of all serviceable 2 w.t.
were used for agricultural purposes. This figure is generally regdrded_
as ovér—optiﬁisfic; 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 Intermediate Zones and 80% in the Dry
Zone have been uaed (see Table V..5) m this basis, 7740 machines are
estimated to be available for, seasonal field cultivation. However,
theae estimates require cautious treatment since the markets for
agricultural and non—agricultural tractor time are neither atatic nor

at any . given moment clearly defined

The zonal:diatribution of 2 Q.t.faccbrding to four different sources is
given in Table v;.6.> Following this, for the purposes of calculiting'
tractor densities in each zone (Table VI.13) we assume a distribution
ratio. of 25:15:60 between the Wet, Intermediate and Dry'anes respectivaly.
However, due to the mobility of»gll tractor types (particularly 4 w.t.)
between ,dibtr;cté and zonee : in rresponse to seasonal agriéultuial'and‘

related requirements, :exercises ' designed to determine district/zonal
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power surpluses or deficits are of limited use.

ot 5_)

Table V .5 TWO WHEEL TRACTOR _ IMPORTS 1970-1979

Year Imeki Kubota Yanmar Other Total — Cumﬁlative Total

1970 94 189 - 565 848 848
1971 550 850 - - - 1400 2248
1972 251 @ - 1 302 556 2804
1873 300 200 200 2 702 3506
1974 510 300 - 10 820 4326
1975 - 800 500 1 1301 5627
1976 - - - . - 5627
1977 3 1103 300 . - 1406 7033
1978 48 3851 1050 . 1 5050 '12083 R
1979 48 - - 25 73 : 12156

Source: State Trading (Tractor) Corporation and other private tractor
agents. :

Table V.6 ZONAL DISTRIBUTION(%) OF TWO-WHEEL TRACTORS

Zone .. .. . 1. . 2 _ 2 4

Tractor Agricultural Dev. 1974 Assistant Director
Corporation Authority . Tractor . of Agr. Report:
——— e e L BurveY. o onens
vet - -'25.0 - 30.3 39.1 9.7
Intormediate 22.3 ' 24.2 11.7 6.9
Dry 52.7 45.5 49.2 83.4

Notes '-Column 1 - as reported 1in April, 11979
Column 2 - as reported in June, 1978
Both columns are drawn from personal communications with the
FAO Farm Power Study Tean.
Columns 3 and 4 from Table V. .10.

'3.  FOUR-WHEEL TRACTORS

By the end of 1979 the number.of four~whee1 tractors (4 vw.t. ) registered
in Sri Lanka since 18961 had reached 18, 641. One possible method of '
calculating the . siza of the current operational fleet is to assume that
on average the working 1life of each tractor lasts 10 years (10 000 hours
at 1,000 hours per annum) . 'RMV registrations for the period 1970—1979
totalled 9,128, with over 58% of these registered in 1978 and 1979.
However given the improvement in the supply and distribution of spare
parts during. the last few years and the mechanical ingenuity found N
at repair centres throughout the island, the ten year lifespan oi the L;:
4 w.t is 1likely to be a pessimistic estimate. o
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Table V..7 FOUR WHEEL TRACTOR REGISTRATIONS

- Year Number Cumulative: Year .  Numbér Cumulative Total
——- i Total 32911!.19) dmdems mmm '
-1981 986 . 986 1870 jﬁt 11223 '10736
. 18862 1004 2080 1971 . 274 11010
1983 799 . 2879 © 1872 . 1006 - 12016
1864 507 3386 1973 - - 155 ©. 12171
1965 : . 300 | 3686 1874 192 12363
1086 . 1095 . 4781 1975 200 ' 12663 -
1087 1792 . . 6573 1876 310 - 12873 '
1968 -7 1130 7703 1977 450 13323 .
‘1969 - 1810 . ‘9813 7 1978 2532 15853
‘ ‘ 1979 2786 . 18641
Source: ' RMV

The volume of tractor imports over the last. ten years (including also part
ot 1969) is given as approximately 10,006 in Table V...8. In contrast,

the IQIQ/ZQ;Seasonalk Reporta of the Assistant Director of Agriculture
"indicate thée total 4 w.t. population as 6643 for all but one district,

_ with the major share of those located in the Dry Zone. However, it.is

n'_iikely Tthat the current fleet of servicesble tractors is best qalculeted

Efgtdm the RMV and import data, and is assumed to number‘9560,

The zonal distribution of 4 wqt 18" calculated in the ratio 20:20:860
between thée VWet, Intermediate. and Dry Zone reSpectively (Table vV ..9).

According to the 1874 Tractor Survey only 72% | of the 10, 151 four-wheel
tractoyw were is working order (Table V '.10), and of these 84% were
,employed in agricultural work in the small farm sector. The Survey was
conducted at a time of ‘severe spare parts shortages: with the improvement
‘ in spare parts availability and the higher ‘proportions of mew tractors in
‘%the total fleet and the percentage of tractors in working order is .
uprohably greater today. ‘

The availability of 4 w.t. for field cultivation is influenced. by the
availability of and ‘rates paid for, alternative uses such as haulage.

It is assumied that 503 of that part of the national fleet located in the .
A ?et Zone is available for field cultivation there, 70% in the Intermediate
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TABLE V.. 8 IMPORTS OF FOUR WHEREL TRACTURS, 1968-1»97?
Year Massey Ford David I.8.T. ‘Harvester Russian. Other  Total Curulative Total -
Ferguson - Brown . International ‘ A
18686 833 167 - - 80 - 4 1054 1054
1967 1293 333 @~ - 210 - 128 1964 - 3018
1968 738 221 74 - 218 - 9. 1347 4385
1069 1149 476 184 - 119 - 96 2024 6389
1970 445 120 - - - - - 70 635 7024
1971 876 - - - - - - 876 7900
1872 124 - - - - 30 4 34 7934
1873 - - - - - - 2 2 7936
1974 - - - - - 31 100 131 8087
1978 101 - - - - - 2 103 8170
1976 20 8 - - - 104 1 130 8300
1977 453 283 - 201 106 200 9 1252 9552
1978 1652 406 40 - 100 - 5 2203 11755
1978* 19883 817 62 468 100 - - 3230

14985

Source: State Tfading (Tractor ) Corporation and private tractor agents.

* (up to 15/2/80)
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Sone ‘and 80% in the Dry ZOne, i.e. 6, 840 machines in total (see Table
A 10) This distribution ‘18 -~on estimate based on "observations and
,ﬂiseusaions with individuals and agencies associated with farm mechanisa-
tioﬂ“"(FAO .1980). The Dry Zone figure'fcorrespondé closely with the

poak season distriburion between agricultural and ngx-agricultural

work observed trom our data (3 2 above)

“Table V_..9. ZONAL DISTRIBUTION (%) OF FOUR WHEEL TRACTORS

1, 2 3 A

Zone Tractor Imports. Tractor Imports  Agricultural Tractor survey
excluding Colo-", excluding Colom- Divisional 1974 S \ Y
. mbo 1973-'78. . bo 1978-'79. Authority, R
e E 1978, i oo o
Wet K 25.5 s 14.4 - 20.0 - '23.0
Intermediate 22.5 20.8 - 20.0 '17.3
Dry . 52.0 p 64.8 50.0 59.7

Source : Column 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

Team.
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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) Foui-Wheel(A) Four-Wheel(B)

, " "No. % _. No. % No: - %  No. - . 3
Vet 1.Colombo 387 10.8 149 1.6 780 7.7 31 0.5
2.Kalutara 116 3.2 66 0.6 99 1.0 37 0.6
3.Galle 183 5.1 72  o.8 1468 1.4 20 0.3
4.Matara 270 7.5 217 2.3 460 4.8 67 1.0
6.Kegalle 40 1.1 n.a. - 331 3.3 n.a -
6.Ratnapura 161 5.3 138 1.8 162 1.6 66 1.0
7 .Kandy 194 5.4 264 2.8 185 1.8 30 0.4
8.N'Eliys 19 0.5 (14 01 177 1.7 14 0.2
Total 1400 38.1 910 9.7 2340 23.0 265 4.0
] E = — - p -~ ———-4 [ ] p— ———+ " vm
Inte~
riied-9 .Kurune- 220 6.1 4an 5.0 1300 . 12.8 464 7.0
idte gala o
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 419 117 643 6.9 1754 173 636 9.6
Dry 12.Puttalam 136 3.8 140 1.5 283 2.8 189 2.8
"~ 13.Monera- ' ’ . ' '
gala 119 3.3 89 0.9 7 1.7 152 2.3
14.Jaffna 123 3.4 266 2.8 866 8.5 1271 19.1
16.Vavunia 32 0.9 31 0.3 617 6.1 519 7.8
18.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'naruva 83 2.3 2424 25.9 520 5.1 202 3.0
18.Trinco-
malee 86 2.7 2827 30.3 742 7.3 126 1.9
20.Batti- 4 '
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
. 82,.Hamban- _ :
tota 603 16.8 841 9.0 435 4.3 250 ‘3.8
Total 1764 48,2 7787 83.4 6057 §9.7 5742 86,4

BRI LANEA TOTAL 3583 100.0 9340 100.0 10151 100.0 6643 100.0

Source A: Findings of Government Tractor Survey, 1974, Ministry of
Agriculture and Lands (quoted from D.Burch, 1979)

B: 41978/79 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
’ FOR LAND PREPARATION

POWER:SOURCE ¥ %~
ut v .

Zome ~ Mammoty " Animals 77 Tractors
o % %
Wet S 47.8 -41.8
Injermediate .. 6.8 . 63.3
Dry | 3.7 .26.4_
Sri Lanka ‘. 17.9 31,
Source : Department of Agriculture, Peradeniya.'
* . Calculated as an average over four ,
seasons i.e. Maha and Yala in 1977/78 and
1978/79 .
£
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Table V..12 THE EFFECTIVE AVAILABILITY OF DRAUGHT POWER BY TYPE

éND BY ZONE. el e
Total % available Effective No."
. . o .- BUPPLY for cultivat- of units ,
S - ion . available for
. o - . . Eultivation .
Wet Zone Buffaloes 195100 40 39020
2 w.t. . 2250 80 1800 .-
4 w.t, 1800 - s __ - 990 .- oo
Intermediate Buffdloes 206400 0 41280
Zone 2 w.t. 1350 80 1080
. 4 w.t, i 1900 ____T0 ....1330
:Dry Zome ' Butfaloes 442200 40 © 88440
2 w.t. 5400 90 4860
L 4 w.t. 5700 80 4560 _
8ri Lanka * Buffaloes 843700 40 168740 -
e 2 w.t., 8000 86 h 7740
4 w.t. 9500 ' 72 6840

o A o S o S Y I P N A e T T B P S S

Note: 1, Percentages ot'availability for field cultivation for each
..-power type are drawn fTom personal communications with the
FAO Farm Power Study Team

2. The !ollowing work-rate assumptions are used -
Buffalo : 0.30 acres per 5 hour day, 32 day land preparation
, season in Maha. Output per Maha is9.6.acres per pair.
2 wheel . ‘ '
tractor : 0.67 acres per 8 hour day, 32.5 day land preparation
season in Maha., Output per Maha is 21.8 acres per unit.

" 4 vheel
W epactor : 2.0 acres per 8 ‘hour day , 32.5 day land preparation
: seasop in Maha. Output per Maha i1s 65 acres per unit.

-~ e s 00 o -,

Source : Bﬁffglo?.'.N.Parker, "Tank Irrigation Modernization Project
" R . Characteristics of Existing Tractor
T : Operations, " Jan. 1979,¢gj

Tractors - Personal communication with FAO Farm Power Study
Tean,
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4. POWER DENSITIES IN RELATION TO ASWEDDUMIZED LAND. G e .

Table V .13." POWER DENSITIES - PER THOUSAND ACRES OF ABWEDDUMIZED

LAND 1979/80 L it e et )
Zone  'Buffalo. bairs 2 Wheel Tréctors 4 Wheel Tractors

— "f‘Nﬁifl Density =~  No. _Density No. = Density

Wet . 39020 103.b,w- 1800 ... 4.8 .80 2.8 ..

Inter- g R . A .

mediate .. | 41280 ' 157.9 .. 1080 . . 4.1 1330 5.1

3!1-L80k8n138759 %ggé%,x, Zlgg :ﬁ?rﬁ” 3&2 - .22&9'2 ahaé;éwmwfw?

Note: '‘Densities refer to draught power units avﬂ,_gble for field
icultivation ~ see Table V . 12. R e

In Tables'v .10 - Vv .13 we summarise existing data on power distributions

by District and Zone, and estimate the effective availability of iarm ;4,

power by_Zone and the effective densities of power per thousand acres
ot.asﬁeddnnized land. . o - ST .

1

Some interesting differences are - revealed when the density figures in |
Tahle V. .13 are compared with the power densities obtained 1n each of
:the Dry .Zone. study locations (Tables 8 - 15) It must be borne in mind

* that the-study locations ‘dre ‘all major irrigation'schemes, and are likely
to.ﬁnve;ravenrablev.power'qengitges. The_aggregete,average_Ei 4.4 four-
' wheel ‘tractors recorded for the Dry Zone conceals considerable district-
wise variation in the distribution of -tractor population per_tnousand‘
acres of asweddunized land within the zone. Densities of 4 w.t. at
bPadaviya and Minneriya are well in excess of tpe zonal average, while

wou

Uda Walawe and Kaudulla are roughly half The study location densities

do not include tractors located outside the schemes which contribute a

significant portion of their_»activities.te:ggapcheme.wonk.

It is estimated that there are 4.6 two-wheel tractors in the Dry Zone

per thousand sacres. Only Kaudulla evidences a similar concentration

- of such tractors; the renaining,locntions have tractor densities well above

the average. Buffalo denaities are not directly comparable: by halving °
the stdey locetien'figures for adult buffaloes the draught herd is

12



obtained, and the halving of this provides the number of draught

pairs. The Intermediate , Zone average reflects the cencentration

of much of the national herd in this area particularly in the Kurunegala
district.(Table V. .3).. Again,ifigures from the study locations ot 152 "

. pairs at. Padaviya, 75, at Kaudulla, 66 at Uda Walawe and 55 at Minneriya :
are spread on both sides of the Dry ZOne average, which is both a A
moderately reassuring degree of compatibility hetween data from
difierent,_sonrces, ‘and an indication of the wide range which the Dry Zone

.-

nverage.conceals.

The estimation of the island'e power requirements based on the simple
arthmetic of each zone's aggregate over supplies can lead to the v
zonal densities are disaggregated sufficiently to reveal the precise
variations in local scheme and tract level power. ccncentrations., ‘The"
data displayed in the two power density tables indicate the extent to

which.; a:natiopal or zonal average conceals locational variations. U

PR r ey J ‘ T
5. 4 !SHORTAGE' OF. POWER?

V¥orking from the assumed work - rates and effective population densities T
of farm power (Table V 12) we can now estimate very broadly the tillage g
-capacity of the effective stock, and relete it to the tillage petterns"
reported by Agriculture Department Officials (Table V 11) This is done
in Table V .14).

| Both the methodology (taking as static whet is an essentially dynamic
market for. power time) and the detailed aesumptions underlying exercises
of this: type are questionable., For instance, a strong source of potential
error: l1ies in the . estimated work-rates of power—types.‘ Whilst we accept
the FAO (1980) rates for 4 w.t. and 2 w.t., our estimates of buffalo
populations are higher, and our tillage capacities are based on a potential
of 0.3 acres/pair/day (Table V 12) 88 against their's of 0.156 acres/pair/
day. ' Thus the butfalo. tillage capacity that we estimate is 1arger ' than
the FAO estimate. . The higher work rate is _extracted from observations"

by Parker (1978) in an area where buffaloes are used extensively with
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ploughe. a technique likely to give higher perrorhance than the " tsMpl-
“ing" techhique observed in some otﬁer areas. Analeis ‘of- date currently
being collected will shed light on whether the typical Dry Zone perfor-

" mance corresponds more closely with one sesumption than with the other.ees'

Sinilarly, by . contrast to the tigures displayed 1n Table V° 11 Pillanayegan
(mimeo, ondated) shows rrom tield ‘trials data that a4 w.t. using ao .
‘tine tiller for: wetland tillage operstes at between 50% and 80% tield
efticiency. With a potential capseity of O 7 acres ' per hour. sctual

output 11es 1n the range 0.35 - O, 56 acres/hour i.e, a 4, w. t.‘is capeble*
ot ploughing one acre’ of 1and in 1.8 to 2.8 houre For 2 w t., one acre
‘of landcan be ploughed in 6.2

7.1 hours using a rotavator under wetlafid

conditions“‘ For 4 w.t this'is signiftcant 1mprovement on the assumed
~rstes ueod'tn Table Vﬁ lz‘and ¥ v‘t. tillage

csp:bility ?ﬂ;éacﬁ sone
. h TE ;“_Ci“i{; R L 3

atby doubles the tota

”sesungflona o! use—levéie ‘6f “‘Farnm

Our early'dsta analysediin ' eefion 3. 2’suggee€‘%hat bnifslo aedv

RO e g, ur,_\), G "‘f‘ ”,,5

tractor reqources are being used at. far befow potential levefe. Based

'Pover.

on'a 20-week period covering the entdre maha land preparation ‘season, 4w, t.were
,!ound to work an average o! 14 5, 11 9 and 15 2 hours per week at Uda

lslawe, Ksudulla and Padaviys respectively £or, perations (the time - -

Loty

veiy) & Annual usage rates projected from"these figures fali signiiicantly

operati‘nal time per annum,

B :.\

the nmeatz wfepolatioh  Bnd the 1owea*£ ‘819 hours, Since

1‘1 ‘ ,1.-»(

the ohserved ueage dafa are drawp;from fhe busiést time o! year, it is

likely that even thesefextrapolated 1igures are overestimates. »Two-wheel
trsctore recorded weekly uae-inteusities at the three locations of 13.3,
1l1. 3 and 18 4 hours, approaching more closely their ‘assumed operationsl

1life of 800 hours per annum. Buffalo usage per pair averaged nearly

.A..
.......

_Bours per wesk ;,_ :f_v;a‘uﬁ,»“
R e ; . - ""f.:{"‘;"v: -
R H

The auch 1ower use-inteneities observed from our preliminary data nnalysis
sdll radically alter the profitahdlity of tractor ownership calculated on
the _basis of the FAO assumptione, it assumptions regarding other sspects

. ;w..'.
L
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of the costs and’ Feturns equa;ion.are accepted{as valid. This is an
issue which ‘cannot be analysed in depth until ‘more data are aveiiehieu“
from current field work.' For the present purpﬁee of’estinatihg tillage
capacitiea, low tractor use-inteneitiee do not neceesarily “idply that
oeennptions regarding aeaeonal tillage capacities are incorréit. "'The’
assumptions ueéd bPoth by: FAO and by ourselves of 21.8 aoree/aeason/z w.t.
and- 85 acre@}éeaeon/&‘w.t. (cf. Table V ,11).may remait’ broadly correct,
but the neééds%ryﬁtine period for each powér unit to cultivate ‘these acreages
may: be nuch longer than has hithertﬂfbeenﬂthdught. MIW A he nearer a
50~dAy land"preparation period*thaa maergg '8, dhyehaeeuned. Indeed there
alraady exists eome evidence to suggest that the ‘1and preparntion season

18 nearer two months than one month in duration in many locations (TIMP
pers. coum; CrOpping Syatena Study, pers. comm ) ‘The 1mplicatione of thie _
low tractor use-in¥eneity and correepondwnghdelays in tillage (and wastage‘
of stored water) form a central issue in the present research and will be

. discussed in depth in a later reporfb Rk

SR

ERTITEN f\ T

Nevertheleae, whilst accepting that the figures in Table V' 14 are broed
estimates, some interesting trends emerge: first, the eetinated capacity ’
of each power type exceeds the area it is reported to have tilled in
1879/80 in both Wet and Intermediate Zones, i.e. there appeers ‘to be 8
surplus capacity of farm power in these. zones as far a8 “the. requirements
of the small farm sector’are concerned:::In the Drg,Zone, on the otherhand,
this 18 true of only thet resisdent’ buf!elo population. ' For’ memmoty
cultivation,the ditference is small, and refldcte perhaps the eeasonal
nigration of casual ia;our from Wet and Intermediate to the Dry Zone(c f..
Crooks and Ranbanda, forthcoming). A similar migration of 4 w.t. has been
reported informally to the study tean, and could account for part of the

apparent gap between 4 .w.t. capacity and area ploughed,in_the Dry Zone._

In conclnhion,.ii would be unwise to rei;ﬁtoo ﬁearily on the regg;ts of
analysis of data which is of such dubious validity as thateconsidered in

this Appendix. Tentatively, we would suggest that any "power 5ap" hypoth--
eaieed from euch data (By FAO apd others). is likely to be more . apparent

than real. At the agkrégate national level, estimated tillage capacities

do not differ widely trom" reporte of areas actually cultivated (Table VI.14),

and there is no evidence that absence of farm power actually prevents
168




cultivation of asweddumised land We accept that it might delay
cultivation, hut would eubmit as ve argued in Chapter 3 above, that
this is largely a result of problems in the orgenisation of power use,'
and of. low use—levela It would be desirable to reiae uee-levels for
nany reasons, particulerly those relating to the returns obtained from
‘~capital (3 3 above) and eo the problem seems to lie in the very low uae-'
intensity of existing power stocks, not in any shortage of the number e

;,of power units.-

TABLE vfﬂ14 TILLAGE'cApACITiEs Aﬁnﬂpowrn REQUIREMENTS BY Zowg ~° " 7¢

Zone"""T' ”Wln Intermediate i 'figgz_f.1:~8ri Lanka =~

1 Aaweddumized area 377975 261399 "". 1046226 . 1685600 ok
(1978/79 acres) ‘ ‘ . o
% distribution . - 22.4  15.5 ez 100
2.Estimated acreage‘h, . ' R NI T : .
prepared in Maha i
1978/79 by .

1) Mammoty 152112 16224 o 48974 217310 PR
'i1) Buffalo 148672 151832, 340853 650357 CUNIUET
111) Tractor 40048 79859 ' 583986 703894

... Total . _340833 = 247915 982813 1571561
3.Estimated Msha ‘ - .

tillage capahilities , ) o o _“ td?

~ 1in acres of: ‘ | B G Y B
) Mammoty»_ 4' 171415 16858 35733 224006

A1) Buffalo 374592 306288 849024 1618904
111) 2 Wheel tractor 39105 28517 105826 168538

1y} 4 wheel tractor 61750 86450 . 286400 444600,

_Total . . 46952 523113 . 1286983 245704 |
4. Power '"Surplus" 268077 261714 . . 240757 _77144q -

Sources:l and 2 . *3Agricultura1 Implementation Programme, 1979/80

b s ttes ... Ministry of Agricultural Development and Research
3 Table VI.12 above. _

Y fAsweddumized area less maha . tillage capacity totale._
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APPENDIX VI

" POVER U§E—IﬂTENSITY AND HIRE CHARGES

In section 3.3 above, it was Suggested‘that there is no wurgency to‘génerete
rapid returns to investments in farm power at either the national or the
individual level, primarily because of lack of competing investmeiit- opportu--
nities in capital goods. What we did not examine there is the relationship
between net returns (over running costs), use-levels and hire charges. The
level of hire charges is a critically important component of power owners'
and farmers budgets, and can be hypothesised to be related to use-levels.
The relationship is discussed below. '

As suggested in 3.3 above, let us assume that power owners can broadly be
divided into two categories: those who have purchased power on eredit and
wish to generate rapid returns primarily in order to meet repayment obligatj
1onsdsnd, second, those who have no such obligations and are content to
generete fecsrns over a longer period. The two groups can be conceptualised
in terms of the asset-life attributed by each group to the power unit - the
tosief‘sishisgAto recoup fixed costs over, say, & 5 - year life, the latter
being content to.spreadA fixed costs over, ssy, 10 years. Clearly, the annual
volume of "profit" (i.e. over running costs) necessary to recoup fixed costs’
will be smaller for the latter than for the former, though not in the same
ratio as the respective working lives because, by reducing annual revenue
streams to a Net Present Value, anhual profits earned in years 6-10 will be :
more heavily discounted than those earned in 1-5. '

Annual prdiit“err variable costs may be assumed to be & linear function of
hours worked. It is true that the net returns per hour worked will vary .
accerding:%o operstion, ao that aggregate net returns 'will be influenced by
the cﬁeiatieh - mix, but the hire charges within operations and locations are
obseived to be reiatively constant, so the assﬁmptieﬁ*%é likely to be brbadl?
correct. If this is the case, then clearly the ewnefﬂrecouping cver 10 years
will work the same hours p.a. at a lower "profit"/ lvur, or feéwer Hours at :
the same “ﬁrofit"/ hour, or at some point betweén these two extremes. We -
can safely assume that variable costs per hour worked are unlikely to vary - 1
Comans 167 '



between the two types of owner, and if, ae,we suggest, hire charges are
also similar, then the evidence strongl& euggests that’ owners practising
low use-intensity will fall at the low hours/high profit end of the
previouely mentioned’ spectrum. In other words the preliminary observation
of uniform hire charges within operations and within locations suggests
that lou—inteneity owners are not using the competitive edge that their’
lower annual fixed costs would give them, but instead are following the
prices set by high—intensity users and simply working the. minimum number
of hours necessary to achleve what they perceive as their necessary annual

1

return on_capital.
Thue, whilst credit-purchaee echemes euggested themselves as a means of
achieving higher uae—intensitiea in 3.3 above, it 1s likely that their
introduction at a specific 1ocation where they did not previoualy exist will
cause. an all-round increase in hire-charges sipce those owners who did not
purchaee on credit. terms and . who do not therefore have any incentive to ,_:'
cfter lower hire chargee_ to gain more work, will sinply follow the price- N
leaders. . There may. be specific exceptions -to this generalisation. ench '_?
as locations without. credit-purchaee schemes . where, nonthelesa, hire charges
are fixed by reference to areas which do have such schemes.s As'a general 3}
point, however,. credit purchase may be, geen as & mechanism ior more adequately
‘satisfying use-level. requirements dictated by the international cost of
_oapital, but,atpthe,expenae of the farmer.

‘A brief note on animal—power charges may also he in order. Preliminary
obeervatione and data presented in Farrington and Aheyeekera (1979) and
Farrington et al (1980) suggest that buffalo hire charges are increased o
to follow increases in tractor hire chargea caused by increasing fuel and
capital coats. Since the life of buffalo assets is pre-determined and
practically uniform,. and the decision on whether to invest in them ia
based -on some concept of the likely annual return over the maintenance_
costs. from a given minimum volume of work, it follows that the possibility
of increasing hire-charges in thie way, in step with tractor charges, but
alwaye: elightly lower so as to retain the neceseary minimum volume of | .
.work, will, insofar as maintenance costs do not rise in the same proportion
(and casual. ohservatione suggest - that they do not) represent a vindfall .
gain to bnffelo owners. A priori-. arguments and casual obeervations suggeet

that this is the case. The most obvious solution but one running oounter
i68
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to current trende in farm power policies in 8r1 Lanka, and one which is

only achievable on a large scale 1n the medium-term, is to increase
butfalo populations or the use-intepsiﬁies obtained from existing animal
stocks by better implements etc. in the hope that competiiion for work

will increase and hire-charges fall.
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Farrington, J. (1979)
& Abeysekera, W,A.T.

Farrington, J. (forthcoming)
Ryan, M.J. o
Abeyratne, F.

Bandara, S. (Mrs.)

Farrington, J. (forthcoming)
Ryan, M.J. '

Abeyratne, F. :

‘Bandara, 8. (Mrs.)

Pieldson, R.S. (1980)
& Farrington, J.

~

Moore,'M.P.,(forthcoming)

Ryan, M.J.
Abeyratne, F.
Farrington, J.
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Science, Colombo.

W

‘Y77 PUBLISHED OR FORTHCOMING PAPERS

Issues in Farm Power and Water Use
in Sri Lanka, Occasional Publication
No, 17, ARTI, Colombo.

:~Energy in the Small Farm Sector in

Sri Lanka.  Proceedings of Seminar on
Energy in Sri Lanka, Sri Lanka

‘Labour Supply for Small Farm Develop~

Association for the Advancement of
January, 1980.

Draught Power for Small Farmers -

A Critique of Planning Methodologies
in Sri Lanka. Journal of Agrarian

Studies, Colombo, :

ment in the Dry Zone.- Paper presented
at ARTI Seminar : Research, Development
and Rural Workers 25-4-80 Colombo.

Approaches to Improving Water Management
on Large-~acale Irrigatior 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.




Fartington,

Parrington,

Farrington,

Moore, M.P.

Moore, K.P.

INTERNALLY - CIRCULATED PAPERS -

Sociological Issués.~Typeacript{
1979.

Sociology questions relating to
Water < Some rough notes. Typescript,
20-12-79.

Some thoughts on supposed "power
shortages". Typescript, 21-3-80.

Report on a field trip to Kaudulla
_and Padaviya Irrigation Schemes.
26/3-4/4/80. Mimeo, 6—4-80

Sceﬁarios for Changes in Water
Management Practices in Sri Lanka

and their Interactions with Farm Power -

Use. Mimeo, May 1980,
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Map No. 1 PADAVIYA- SHOWING MAIN CHANNELS
AND TRACT BOUNDARIES
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PADAVIYA - SOILS IN RELATION TO
TRACTS AND MAIN CHANNELS

LEGEND

E]UPLAND SOILS REDDISH BROWN EARTHS: purk rad or yelicuish

red aandy clay loams moderately despio deep
welt deained undulating lopagrabhy well dvained
(occasionanty gravelly) sub soils at 18" 3¢ dapth
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modevolely odeap to deep imperfectly do
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ALLUVIAL SOILS:. Davk Bvown loams 1o locams to laamy san'ds
. deeb and moderately well ta poorly
drained .

Y MISCELLANEOUS LAND TYPES:-tuns with ivregular ralied an

rock out crops .
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Map No.7
LEGEND

UPLAND SOILS { REDDISH BROWN EARTHS) - Dark red r;/ailowish, red santy clay loams,

o o ’ ‘moderately deep to deep well drained
undulating topography wel drained'.
{occasionaliy gravelly) sub soif at15™ 36"
Depth.

L

BOTTOM LAND SOILS {LOW HUMIC GLEYS)~- Sundycluv!ooms dark brown yellowish
browr or grayish moderateiy deep o

deep imperfectly to poorly drained. :

ALLUVIAL SOILS = " Dark brown lcams to loamy sands, deep
' and moderate’y well to pocrly drained

MISCELLANEOUS LAND TYPES - Land with irregular and rock out rops

~
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~ Map No.8

EXISTING BOUNDARIES OF PADDY ALLOTMENTS
' N TRACT 1- KAUDULLA |




Map No.9

EXISTING BOUNDARIES OF PADDY ALLOTMENTS

IN TRACT 8- STAGE-1 KAUDULLA.
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UDAWALAWE (Right Bank) - SOILS AND
AVERAGE ANNUAL RAINFALL IN
_ _RELATION TO TRACTS AND MAIN
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RS ¢ o
V. x/ Map No. 11

UPLAND SOILS REDDISH BROWN EARTHS: Dark 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).
BOTTOM LAND SOILS LOW HUMIC GLEYS: Sandy clay loams, dark brown,
yellowish brown or greyish moderately’ dep to deep, imperfectly

to poorly drained (includes Uda Walawe Malabatu and

IEGEND | P e

Sirambala Associations). . ‘
ALLUVIAL SOILS: Deep brown loams to loamy sands deep and moderately

well to poorly drained. 4
1ief and rock outcrops.

e/
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Map No.13

EXISTING BOUNDARIES OF PADDY ALLOT
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Map No.14
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 SCHEGUWLE 1 - COOE S

CROP_CODES

00 Paddy - Local

01 Paddy ~ 3 months
02 Paddy - 3} months
03 Paddy - & months

‘04 Paddy - 4§ months

1) Kurrakkan

12 Maize

13 Sorghum

14 Menerd

21 Green gram
22 Black gram
23 Cowpea

24 Soya bean

25 Other legumes
31 Red onion

32 Bombay onion
33 nustard

b1 Gingel Vi

42 Ground aut
51 Tobacco

52 Cotton

61 Chillies

N Capsicum

72 Other vegetables
81 Manioc

82 Other Root crops

.21 Driving tractor
" 22 Deiving tractor

QPERATION CODES

11 Clearling & buming

12 Mammoty tiiling
13 Cleaninglphsurlng bunds
1o Hand ‘leve) ) ing

- 2nd ploughing
23 Orlving tractor - levelling
31 Oriving buffato - st ploughing
32 Driving buffalo - 2nd ploughing
33 Oriving buffalo - mudding/tramp
ling
34 Oriving buffalo -~ levelling
4 Mursery work
42 Broadcast
43 Row transplanting
44 Random transplanting
45 Dibbling (upland crops)
U6 Fitling gaps
51 Hand weeding
52 Appiyling Herblicide
53 Applying msectlcide/funglclde
Sk Applying fertitizer
55 Regulating water
56 Clearing channels/drains

"§7 Watching

61 Harvesting

. 70 Cleaning threshing floor

7V Threshing by tractor
72 Threshing by buffalo

. 73 Threshing by machine

74 Threshing by hand/feet
75 Drying/curing/grading/cleaning

81 ¥Winnowing by & w.t.

82 Wionowing by 2 w.t.
83 " hand
84 b maching

Ist ploughing 85 " human powered machine

9\ Bagging for market

92 Transport to”"Market/house by

torry

93 Tronsport by U w.t.
94 Transport by 2 w.t,
95 Transport by oxcart
96 Transport by bicycle
97 Transport by headload
98 Waiting at market
0! Herding buffaloes
Q2 Herding cattle
03 Fencing.
ok Stall feeding buffalo
05 Stall feeding other

1ivestock
WORKER CODES

Family male

12 Fally femple
I3 Family child
2} Exchange mate
22 Exchange female
23 Exchange child
31 Hired permanent male
32 Hired permanent ferale
33 Hired permanent chila
Lt Hired casual male
42 Hired casual f=rale
43 Hired casual chilg

" GTHER INPUTS

R P

. :
! lx-s‘keel tractor

. L5 Seed X
2 2-wheel tractor X Fertlluzer
3 Buffalo

[ 3 Insecticlde
h Cattle

" 4§ Fungicide’
S Water Pump I Nerblclde
6 Threshing machine
7. Other
Ownership
I Own
2 Hired
3 Exchange

Operation
! Efrst Ploughing

2 Second ploughing
3 Levelliing
4 Trampling/mudding buffalo
5 Threshing
6 Minnowing
7 Pumping
8 Trensport 0 = Other (spect fy)
lgglemn;s
yne tiller
2 Rotavator
3 Disc plough
4 Mouldboard (for tractors)
5 Levelling board {for tractors)
0 Trailer/cart
6 Country plough (buffalo)
7 lron plough (buffalo)
8 tevelling board (buffalo)
2 Winnowing fan

BOMER CODES
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SCHEDULE &4 DAYS ON WHICH FARﬁEkS OBTAIN'WATER

Week No.l- . ' Scheme
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!
Ak
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194 % If applicable -
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SCHEDULE | 5  ACREACE MEASUREMENT - |

»

(1)

Land

Type |

R

" (1)‘

Crop [Rain
fed
or
Irri-
gated

acreage
(farmer's
estimate

Acreage
of any
un plant-

{ed area

of this
land type

Iplant

{
i
i
i

% of
area
trans

No, o
liyad-
des in
the

-ed |plant-

Scheme
ﬁwt no. ...0..........."‘...
Plot No. .'.....;..l.b.'b.-‘..l

| Gomemeee Mahd 1979 - 1980..:‘_.'._..;' _
{Planted

Farmer®s Name *veescscsssceassnee
Sample No.

Investigatw .’......l.l.....‘....‘

Note: (1) As.in.Schedule ti~ =~

USE OVERFLOW IF NECESSARY

MEASUREMENTS
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SCHEDULE 5A

:-ACREAGE MEASUREMENT FOR POWER OWNERS = MAHA 1979/80-- .. ... .. ..

SCHEDULE SA

R

'.l‘ract 'dcbohoob:b'o'o'o.:-i:'
‘Plot"No: ii.tiiibesans
i Inmsugator ..“.;.......‘.....

i
i .
|
}
\

' Scheme ’

o
T

-
ca

L

pr

'Sample No.

] 2 3 4 5 6 1 2 3 4 5 5
; Tenurial| Crop |Estimate|Acreage| s ares | |tana ' |tenurial | crop Estimate |Acreage % area
Status g of | unplant~ trans-.. . |- Type. ‘ Status- A of- bnplanted Jtransplant
planted | ed planted| , ' : planted ed PADDY
. JBRPRY | | ' ONLY
i - el j._.». e ® o e s e s .4 —— - o
lg:ﬂ" fs _;‘«,_A, Lo e L ] 2a
i v 4
= -] ‘:-::::":'.'—..?t::—.— S ": o -
': ot 5 b /7
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LG :
1 6,
g 2 U P f
] | { i ;
A - & e -
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SCHEDULE 6 ' HARVEST DETAILS Scheme ......coveeveeneene
Investigator ....cceevesens
SPECIFY UNITS
Farmer's :
Sample| Land Week of Yield reta- | Yield given|Yield given .
' . : .
Qunerts No Type Crop |Variet) harveqt ined for as land as payments Yield sold Office
Name ' , for agric. use Remarks
domestic use rent operations

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. .




SCHEDULE 7 USE OF ANIMAL MANURE

FARMER SAMPLE AND BUFFALO OWNERS

Scheme .eeveeanns .o Investigator seevvecivineenes

o

Did you use any animal manure on your Crops?

Sam-!l . . Maha I979/80 . Yala 980 .

Name . = ple Quantity |Price/}
Unit

s, T . :
e, rop Quantity ﬁiiie4 Crop - . :
S Own Bought ) - Own Bought

4

wemamin
—
3 ot
rtnds
s

, ,
FEC S : R B .
C PR . . R - -
. . . 0y
- ‘
e o amog e i AT St s

.
:
A et 1 o et Nl P Tt e e
i
ol

+
Specify Units

X

- mwf ¢
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Encroached

any harvest after wk.4S

SCHEDULE 8 LAND AND HARVEST DETAILS YALA I980
Scheme ....veecesve0e ‘ Owner/Farmer
Investigator .cevccecsvesece CULTIVATED LAND HARVEST DETAILS: =
Sam-| Lang® |Rainfed ,|Crop type pstimated |+ tra® [Week of || Intended Disposal of Harvest
_ or irriqTenure”land varie-| acreage |nspla-| harves Retain se11 = | wand gric. Remarks
Name ’;:e Type gated ty | planted %_tgd 4 Rent yments ,
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
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' ' 'BUFPALO_LOG BOOK

: . RECORD OF WORK DONE ' - SCHEDULE _A )
Name-Of OWREE- 2 .wovreevecarsecses T VALLAGETY sueenssnnencasie | TEACE NOu Lilishessssaie.. IAvéstlgator i Li..uV.liile.l
. : . Ownership Status D Scheme [:] Owner No. . . ,
A i . . - : i . . Week No. E
; pay of the week : ; T '
\ :
' work dome for - Self : A0 RS R A RV VRS RV RN VRN A 2 V2 IV VR VR VR P B
teizclel: : : : 1 !
Relative ! 2:1a 2 {9l a 32 2 ] 2 > {2 3 a2 ala
‘ _ Other farver 5 ta {afjatlalasf{ala alala 3{ 33 {3 da {alasda
Biles to work from normal base . : ;
og ration f . H ;
performed ls;t ploughing . ' ! / rif ' ’ ‘ ¢ e ’ . ’ ’ p ’ , , . ,
fcizcle): 2nd ploughing a:ila {afa; 2 la s {2 fa | Cixda fa fa falats {2
Levelling ENENENEE 3 J3 3 fatbaja 'z talals a i3 3
_ Threshing 4 4 N & " [ IN , l 4 A ' “ I @ & " . L, o “
Winnowing S 15 |18 548 sS4 s s st S SIS |s £ |s $ s |8
: Tzansport {agric. goods) 6l e Jelole |ole e |6ls]e CRERERE ¢ 6 16 |6 1
: Transport (non agr. q@s) 303 13 gl e lalalafa [ ls]s s 4 2 =
_ Transport (people) 8§ {8 |8 s s/t le fal8|{e]|ajs|ze}s g8 g
Other ’ ‘9 {2 fajerfaiqafaid3l{¥iajalglajalalajaiaqalq]q
Ko. of pairs of buffalo used
: 2 - d s . - 2 .
wpe of implement use (codeleg\fr?r- ) | i
¥o. acres covered in this operation <1 P R A N . . 7. . . . . . . . . .
Time spent on operation (hours) ‘ y : b W I R B il ' . . - . - . . . . . .
: : 7 === il = ¥ B =
18 payment to be Immediately vy ' I T R P s . , , PR ) ) ,
adde (circle): : : - - : ~
_ A at the ex}d 95 seasQl 3 | 2 2 a3 > 2 P, D3 g > by a > ES 2 > 2 2. ta
will payment n cash [ 4 ! ! RN b ' ’ J s s ' N ; ,
re_{cix . : ; -

o . Pl ‘_._Cl‘!)_,., i _[n kind 2 ( 2 > ?- 3 3, a 5 a 2 a a a2 2 N a
{fibuffaloes not:working on any day i N =
jive reasons (code overleaf) i |

. s i !

v
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Ownershig Status

owns

Owns 2

Owns

Owns
owns
owns

2
4
4

wt only
wt only

wt plus buffalo ..

wt plus buffalo
wt plus 2 wt
wt plus 2 wt plus

Buffalo
owns buffalo only

4.
‘5.

7.
8.

9.

“0.

CODES

Type of Implement

;yng.tiller

“Rotavator
. Disc 'piough

Mouldboard plough (tractors)
Levelling board (tractors)
Country plough (buffalo)

Iron plough (buffalo)
Levelling board (buffalo)
Winnowing fan

Trailer or cart

oy

Reasons £o1 NON=us@-.- ... - -

I. Tractor temporarily broken down

2. Tractor broken beyond repair

Buffalo sick/ injured/ ‘pregnant/
lactating/ resting

Implement broken
Owner not looking for work

DPriver sick or absent

Fuel not available
No work available

Bad weather

Other (specify)



TRACTOR LOG BOOK  RECORD_OF WORK_DONE  SCHEDULE A1

lam 0f OMNCY iiniinivannranrsnnnnnses Villoage ..o, . . ...... Trast No.o.......... " lnvestigator ......
RS L LU S LTI 2Aveskigator

Ownership I o .
Status Schens: l Owner No. Tractor Nmm: . Week No, ! l

(4174

Day of the Week: [ t
Work done Self ! L A A BV R VAN Y 2R VA VA ’ A A
for: .Relative by 2 3 2 a {3 2 2 2 p 2 0 2 2 a
(ctrele) Others S |s [+]2at3]5, afafala 2 | a als|a]a
Miles to work from normal base
Operation Ist ploughing / ! Pl ] / ’ ¢ s ’ ’ PR ’ ; P / ’
r formed 2nd ploughing 9 9 9 9 b3 2 2 3 a2 9 2 Q a 2 9 2 a a 2
(circle) p ~f e -
levelling 8 3 |8 8133 |s 3 318 713 - K ) a 3 3 A 13 3
Threshing 4 vlegsls et sl gleiale [yl letlilsy!le ¢ | u
Winnowing S1s sS85 ]|$ ]« ST 81851 $is 1 S8 1s |s]s]3s
Transport (Agric. goods) b 6 | 6| 6] 616 [ 61 e 6| 6 é 6 €j 6o 616 |6 ¢
Transport (Non-agric goods) | 7 7 {7 {3 3 ? 1 AR 3 3 ? 3 3 3 | 3 + 7 11
Transport (People) 8 g 8 Py 8 s | 8 8 8 2 2 g 3 & 2 ] 2
Other 5169 191}9 i3l alaeie|{9(elalalqg |q: 919 ]qg
Type of implement used {code
No. of acres covergxef%egg&. . . . . . . . . . . . . - - . . .
Time spent on operation {hours)f§ - . . . . . - . . * . - - - . . . .
Payment to be  Immediately / SRR EaERy ] Flr o ’ ey ’ P &
Bade (circle): Endof season 5 |2 {2 |a 2|9 a a | 51 a 3 la]a a 2 4 2
In cash ’ 4 e bl ! ’ ’ ’ ) ) ‘ ’ ’
In kind 2 i J2l2iajfal2jatajafa [afalalalals ERE
. Reasons for non-use (code over)h | . . ] | S ] T




Ownership Status

1. Owns 4 wt only
2. Owns 2:wt only
3.:0wns 4 wt plus buffalo

- Owns 2 wt plus buffalo .

. Owns b wt plus 2 wt

Owns & wt plus 2 wt plus buffalo
- Owns buffalo only

~N 0N\ \‘f.xr_(‘

€0z

" CODES

'ljgg of Implement

Tyne tiller

. Rotavator

Disc plough

Moyldboard plough (tractors)
Leyglljhg}bpard (tractors)

. Country plough (buffalo)

tron plough (Suffa]o)'

. Levelling board (buffalo)
. Winnowing fan

Trailer or cart

Reason for Non-usq

. Tractor temporarily broken down

2. Tractor broken beyond repair

3.

4
5
6.
7.
8
9
0

Buffalo sick/ injured/ pregnant/
Lactating/ resting

Imp)ement broken
Owner not looking for work

. Driver sick or absent

Fuel not available

. No work aya!lable
Bad_weather
. Other (specify)



SCHEDULE A O: BUFFALOES -~ RECORD OF PURCHASES & SALES OF RELATED ITEMS

-

- EO@th No. [::j Sc%ema [:] Owner No, [:::] Ownership status [] On/off scheme [:}

Owner's name
Location

..“.O....'...l.'...l.."lll.“l.

In“’.estigamr's RAME ccavaesscss

#9000 80000600000 0000

Tract (if any)

*seBOSSNSPTRISS

} Purcnase/hire | Sales Purchase/hirg Sales Purchase/hire m ‘Sales qurchase/hirem Sales
| 5 - g 5
7 4 o2 33 23
=2 - 23 Sl o) 34
3 ! ]34 @ ol @
] tEER ! By L i g
0 1 o O o Tou | & O ~o| B i oo b
. Cost g 24 Value a Cost il Value g ~Cost B2 S L Value - Cost B=S ol Value
i t* 3 P Q
g W |8 3 R g w3 |3 g st | 3
:.: TIE : | i a3 | 5 5807 L
‘ Rg.cts = 8 Rs.oflb | Rsa.cts t%ﬂ Rs.cts Be.cts [Tk Bs.chs Re.cta [ ke B . cts. i
S .5. o e - o
3 T R | N ! | i [lolcoblr-'iqgi | L4 { L ! { Lt L4
Y . ) oy e e e -
e , . _ ; g
Ownership Status A ?urchase/hire item typeas Sales item types ) On/off scheme
1 Owns buffalo only 0 Feed : g
: Milk Yk
2 Owns buffalo plus 4 w.t. .1 Medicine i C:rd 1 Resides on scheme
3 Owns buffalo plus 2 w.t, 2 Repairs to equipment 3 manure ' "2 Resides off scheme
4 Owns buffalo plus 4 w.t, 3 Permanent adult drivnrs/operators . ; 52;;;J(specify below) THI =
pius 2 w,t. 4 Permanent adult for herding : ’
: 5 Permanent child for hexding ssessannens
6 Casual adult driver/operator
7 Casual child drivar/operator Teetesneees
8 .Casual adult for herding csasasrssnen
9 Casual child for herding

PR

Comments, difficulties, atc. N

Qt.a.ov..‘en!n."oouno.n.aoa.atol.nonoaolon..Io-oOO-no._l....‘oo00"0.0000'0.
TP 0 00N ASEP IR INGIAPO NIV RLPIPCATINGDLEEOBIIPEPAILEAVD0BCOCCO0BEOCOSNCBOEBIES SIS

OB P20 2P 000NN AINGE0800000 002009500 0000NRNTRCEOPCEIINRICEEIINSEOIORDRAESONAEGOGOIOLAIAOVDSEOSIESNTBSS
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SCHEDULE A I7  TRACTORS AND IMPLOMEIT: - RECORD OF MATNTENANCE, FUEL FND REPATRS
Scheme Owner No.

Owner's Name .;....................

Lwatim sssscresrrscverene

Tract (if anY) vesspsesvepnev

Ownership Status

On/Off Scheme

Investigator's Name ...ccoceeescscnse

Tractor Reg. No.

Fuel . Sexvice & Repairs Fuel Service & Repairs Fuel Service & Repairs ’f
Costs " Costs Costs | Costs Costs Costs
ol PO Lw g ! %
¢ é: Rs. cts. g "Rs. cts. || & l =
= B : ! Rs. cts. i Rs. cts. Rs. cta. Rs. cts.
o { )
d TIS D WL N T | A T T U i HESL I NI ' B I SO T | N DR | i | |
» Note: Under service and repalr costs include hoth materials and labour charges.
S Also include o0il, grease, etc., between service intervals.

Ownership Status On/Off Scheme Fuel Type Tractor Service & Repairs

I. Owns 4 wt only -I. Resides on I. Diesel II Service -

2. Owns 2 wt only scheme 2. Kerosene Repair/replacement of:

3. Owns 4 wt + buffalo 2. Resides off 3. Petrol 12 tyres and tubes

4. Owns 2 wt + buffalo . scheme I3 wheel bearings.

5. Owns 4 wt + 2 wt L I4 transmission (clutch, gearbox,
6. Oowns 4 wt + 2 wt + buffalo differential)

- Comments, difficulties. etc. .........'..';.......

$ 0000000 00v000rassstrs0rer ot eranstesen s S

S 90 0L IRLENPLNRIEOLRNRLIOOIIROIPRBOIEOGCOIOTEPORRNSCEESORBOIOES

15

_motor, dynamo, fan belt, battery,

16
I7

electrical equipment, starter

lights
engine )
Other repairs (specify)

Implements service& Repairs

Repalr/replacement. of:

21 tyne tiller

22 rotavator

23 disc plough

24 other plough _
25 tracbor driven. pump

26 Thresher
27 hd winnower
28 " trailer

- 29 Other Service/Repair (Specify)



' . Ownerhsip
Schame D Ownexr No, E:J status :

Owner's name O Investigator's name
Location .....eoo.c....bﬂl ! 000000 ssc0nsccncse
Tract (if any’ .“..."........
< 5> < EQUIRMENT
1 ¥ i
l. : :
i : ‘ .
! t . s , : ¥ < i I i I 3
B \ P ; ; - bl o g ] i i :o : i
i ' Loy ; ; = SN AR A R B i v : :
. 3 : i § Y : : H N : ; ©oar j © ) { i : :
i . i | o i é (I i b : 4 o 3
£ i : - ! P i : o i | k i :
i by o » | Vi . i ol . ] & e i ] . 1o ed B e oz [ -1 o Qs v 1o . 4 o b 1] « iy .
® 1 8 7 How ta v (& g i = 2 @ ST S I I = TR I - < S T 7 S =" B S <
(H8 IH SR S5 2 1R B oI 8 8 RS INLIRS IR $i5 8188 8 Sy glg s
qoE 2 TR L Z K=t = i§E Z 0 jen 2 RS R A NI B A AT L TR I o BN o L= -
. i - ; { I : o 3 H i : i i ) H !
: i i Y ! . St i et fr=—t -
i H i 3 o : H H i : 5 i
; poo fopo] ! . ! % oo | t o B i i ot |
[ o L T LR T | bbb 34 A L i ik eI . |

Ownersiip status

Owns buffalo cnly

&ens suffale plus 4 w.t,

Cwns buffalo plus 2 w.t,

Owns bufiale plus 4 w.t,
plus 2 w.t,

oW N

______ . - Couments,

on/off scheme

p]
1o
s
o
143

Buffalo type

1 Resides
on scheme
Z TResides

off scheme

_difficulties, etc.

Males 2 ye@ars and cver
Females 2 vears and over
Hdales up to 2 years
Females up to 2 years

Gl & WA

80 0000000000800 CRIE LIV IPERNPE®EN It IeEatlelotactrn s rstoniseneestesessoncsssesncsa

. ]

Senile/sick/injured adult buffalo 5

Fquipment tvpe

i
2
3
4
s

Country plough
Iron piough

‘Levelling board

Cart
pthezqﬁspecify below}

sPSs0 eSO .

':f,‘.."‘._.v’-.'.‘.l.»,'..0..."5..."......Q.v.."l"rbil.‘......I.O.........‘......




Owner's name
Location

Tract (if aﬁyf

SCHEDULE Bl

Scheme[:]
S &PV OV BN VOB ORGSO EEPRSEOEDPIOSTS

......,,....;,"‘.........

L}

Tractor Owners:

Owner No, E

Ownership status D

Opening Stock as at 1/8/79’

on/of¢

scheme

[

Investigator's Name..cececosee

< s > & EQUIPMENT >
L '
g 8 g, 9 : g, , TR TR R T TN I ST T N I O ! Lo
' 51 Ecé Dol g D gl e ; Doyl e e oy g ! o i c. ! :? g e boia 2 el c! i a i « I
. 3Jo§ 2& ) é ] ol § 0 1.8 o o gl § el i i6 ¥ le I 18 | ] i I |0 0
GoME Dy -t Wi Dy Y 4 >yl - i v -t 1 TR BRI PR ol ol -t
1k .§" » 3 ¥l g & e oo IR | 181 o bt R S e jo ®
‘»’o.—c‘“-. u'.-a"‘ . uv-cru‘ uag-- —-4“ quﬂ“ J -T.-:‘ o m« LB -3; oft” -E; .( 76 ol' % P » - R § o o
e e HECHE FEEE R PR R EE R EEEEHT R R EEE R EE R
i OlzleeolZzl 6l &0 BSOS 2 HE S| EI& S z!@r MERARIER:BEIRGIE: E‘c)izz Ol A&|O =0 zlE O = P
{ b ' ‘ ! [
i i | | | |
S CoBES
Ownership status on/Off Scheme. @ Tractor type ;; Tractor Tractorx Equipment Equi
‘ : : condition
1 Owns 4 w.t. only 1 Resides 1 4w, t. under 2 yearsa :iue: condltiop type ———
2 oOwns 2 w,t, only on schene 2 4w, 2 -5 years o/ L - - © 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 OCwns 2 w.t. plus buffelo off scheme 4 2 w.t, under 2 years 2 Kerosene 2 Broken 3 Rotavator
S Owns 4 w.t. plus 2 w.ts S 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
‘ Y 7 Winnowing fan

8 Pump

9 Trailer

O Othar (specify below) .

Comments, Co .

difficulties} etc,

osesnee i
4 L4 .‘.'...Q".‘..COOIO.QJQOUan‘.‘c..'vsuce1"-,.n0.0....‘IQ..I..‘...............

...O.....l.‘.I.."...‘..l...‘...Q...‘..........".........“..........'.."....

'

T . 4 i v, . .
P N | P : e S

-

N EEUEN
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SCHEDULE C. BUFFALO HERD CHANGES

Month No.

Schenme Guner No,| Ownership status On or off scheme

o‘-‘meI"S name . JeasostesspscesoCOEIS Investigator's NEME seeeesoceca

Leecation ceeseons

s a0t voa e

ITaCt (if a‘n;r) sssessecassas

' Value Value “ Value . : Value
i Eiel HE = e
S Qﬁ U; GJ% :5 C'.) R " %L&f’ C' n + g«\ f” L'; R +
F g & 3 HSe CTO N o iS5 CTLS dgectso
S R Rsoots | BB 0 abdad ERAR SERE
{ I | i> + 4 IS D S IS } Y T O R ! | SN N N |
CODES
* Ownership Status Cn-Off Scheme  Type In/Out - Method
1 Ounz buffaloes only 1 Resides 1 Hale over 2 years 1 Incoming 1 Birth
2 Cwns buffaloes plus 4=-wheel tractar on scheme 2 Female over 2 years to stock 2 Purchase
3 Ouwns buffaloes plus 2-ywheel tractor 2 Resides . . 3 Male under 2 years 2 Cutgoing 3 Received
4 Cwns buffaloes plus 2-wheel fractor off scheme 4 Female under 2 years from stock as gift
. plus 4~wheel tractor 5 Senile/sick/injured 6 Died _
male or female 7 Sold as working
. : animal
8 Sold for slaugh-
Comments, difficulties, etc. QL 08P 8O0 ED PO NS SR SO PGSRBS ESOPEIEYBeseSPtR O ter
' 9 Given away
900088 00CCILIIIRRIPOPOOCONEIEERODPOONEEOOOOePRTRIBGOIEBIRASTY O stolen

s = s Bpon
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SCHEDULE O

HONTHLY RECORD QF FARMING ACTIVITIES

* or owned

Schedule D exr D VesTIAtors NBMB ....ccceesesacsnerorransnan
Owner's Name o...o...o.ee.......Month No. [:] Scheme [:j‘m No in 8
Plot No. caremeseeevassranave
—y 3 A p———
< tabour inpyts— - T - - Power “ inputs
" [ m'sg .-
Anputs 1 . 5,3 $co8)l S,
) : - : -] ca o‘-“'ﬂ';n '083 6:
18 [ 8| § 8 8 ) 285 % g“_a:g 2EFS]
v o ) - " = el - % - =
EEEREEE EEL §5‘§,E§1§§§§.§3§@£§2m;g°°eg:Sm
RGN E R R HE R R C R FRESEE R
Uiggqg:gqg:‘n’l )ogﬁ'o.JA o:Qlo:Qv—éc-m 212 B e
' A
4§ T T 1 1 ‘
Al|°tted* ]J ‘\ s 1 A A i. gt 1 A . Y Y L)(V A 1 it i 2
gRented in | 2 'y . ! : . N
& : 2 [ 'Y P Y I Y | v r > . : >
i 3! . H i { i . i h .
"g‘E'ncroached i . :oH (o ! ; : L . ‘ . —_—
S s A 1, i A A~ - :i 2 J ‘ )
;.Other l’ L N 4 ¢ " n ataa " ' 1' ‘ dn -
OFFICE USE] 5i | _ NN Ry : 1, L, ‘
el b dla I L : ; : ;
Chena sl I _ .LQL:. ) i N REN Ll . . ;
[ 'l P A IT ] > l i .
Chena ¢l | . R — L Ki x
- IS LS P I | N e 4 i 1 { o .
Chena 6l |i. Aot . g I 00 IO RN O O . ol
Cheha ol . L-% d I ] ! - R .
IHightand | ol I, l _i N R Liatls J ol ! . x
BHightand i ' i X : o N e Ly
wc. L Al A .o g gy
= Highland 7 ) N N . .
2 1 Sla L B Y . .
Highland 1 3 . L 3 L 4
. Lr g - 7 '_ﬂ_-. 'Y . A e fomdh -4 Dres 8- o D B i -
S R -
gmgh'aﬂd q‘ o] . ‘ N N afa s N s b __’_h [y a . 1. s Py 2
‘?H‘qh'aﬂd A 2N KR Y| R T T4 A A | P A | I - 1 ) e el Bt o e ~—
i."‘qh!f‘?d. 8 \“7 : '[r' L : slataly ,L R JPC i J,JL.L- ' s;o—:'t L BN PO B R et SR L L 1
. Corments, difficulties etc. ....ovviiniiunins T B R T T R vereeaeaTieny ceerresaeaes



SCHEDULE E MONTHLY RECORD OF FINANCIAL ACTIVITIES
Oyjner' s?ame.......... 'Paiﬁ[:j Scheme D Owner EWE::! Investigator's name ceecesceccrsascsnse

Tract Ho. ----.---ué-——-“”.?“?..’i.?.? € JUrsoIHgGs — >
[ -] -
Plot No. | " leseereeee 8 Total . oot . ) Value (credit
by ¥, b L85 8 3 Value " fund gr credit
. a a fs reavenns 2 Y as gmgk. & : ':l’b unds
& 4 2 A 3% 8 Ra.C . T BE £t Ty B 3y cgo]? {own funds) account)
s 3B EE 23 S, s.Ctq 6, i 2 ST NS 2 SRS Reacts Reacta
1. AR Serve ™ . i 1 . . ' .'
Of{.rf ,mmgsﬂ L 3 X|X{X R Loderd 3R fdoddd E;r;nag-oérn 1..L_1».L.~...< ] 1: ”___L bededoded 1 L b d ]
\ne 5 1 N , T { ] 1 Xy it ftisl bd b Ll L Ty LIS I AT B | 1o o Lipmss d
k. H ‘ [incl, 1 . K Syl
. . p ] xix1xx bt | B XX Li il drver«)" SR L NI O IS B R I it s
ﬁ" p by IR B2y SR S e, 1Vers Sl it g e a0 Qb e e s 1 g a0
“ el s : P g o+ TEH Lo Value” { a¥ad
q Tofal g,,‘, & & 45 4% B-ITU B 437 o Valus Rag.cts Value {crsdit
.. = > oog O », -
,fyﬂevw paEs swi{-;iat ﬂiﬁnz =3 (o funda) ég%&ug)ﬁed t
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SCHEDULE F

Drivers employed in. N

EMPLOYMENT OF DRIVERS BY 2 wt AND 4 wt OWNERS

Scheme S

112

+ L : ' o
Enter I, %,%,1/4 or 0, as appropriate

) i&BQUIJWU_'chm . Invespigator ....;..msf
o < 1979 S \'m»193Q > Average Monthly Salary .; ;
i ; R o % T ‘ t ' f 'Peak Months Off-peak Months
. Owner' s i : d ) [V e : )
; Nam:r s agg;et AR - - S HIBIZIEIZ1T]| S No. of | Cash | Kind Cash; Kind '
; T < | v 82 &; 8 & & SlEIR|A|a ] w Months - HE
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CHANGES IN LAMD TEMURE OF FARMERS AND OWNERS

ACRES IN YEAR

IMPORTANT POWER

3
ACRES IN YEAR OF MOS

ACRES IN

: . e OF ARRIVAL | PURCHASE AFTER ARRI- | CURRENT YEAR
Scheme ......... . Investigator ...oveveverenennns f | VAL (4wt, 2wt, buff.) -
P _ bullock) : (1979-80)
Name Sample Year of | 4 which is: Low= High- chena(give Low= Higthhe"aLow- High-“hé”a
No. lArrival : land lland - Jyear) land {landi — iland {land
1.0wned/allotted & cultivated by self. |
) 2. Encroached
<§: 3. Rented/hired/mortgaged in + _
= L. Owned/allotted but rented etc. out +
5, Owned but not cult;vated (glve reason) » s
1. Owned/allotted & cu!ttvated by self
2. Encroached
3 3. Rented/hired/mortgaged in ¥
> . Owned/allotted but rented etc. out ¥ MR & '
5. Owned but not cultivated(give reason) ' T
1. Owned/allotted & cultivated by self ' .
‘2. Encroached N
<t_3, Rent edlh?rod/mnrtﬂaced in +
g L, Owned/allotted but rented etc out ¥
5. Owned but not cultivated (give reasonj 4_: o
1. Owned/allotted & cultivated by self T SRS i S S SR
. 2. Encroached S ‘
; L
' ; 3. Rented/hnred/mrtgaged in.. . s
> 4, Owned/allotted but rented etc out
5. Owned but not-cultivated{give: reason)
+ R Y RN EHE T . . !{ -
Include all sharecropping arrangements This section for
) E(ianae’ etc') ST T - = *- - - - ,OWnersroﬂly':
> » e ==
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(1) Por your lowland paddy highlanﬁ, give a percentage breakdown ©
irrigation water hotmag;y comes from for various operations.

£ where your

% of water normally coming from:
o S !
: ’ : - L N ]
IField ! pirect run -off ,  Other
Afrrigation | from other ! sources .
_Ichannels | farmer's fields | (Specify e.g.
: ! Drains) ‘
oYl . :
y Land Préparation _
A planting e _ -
H 1 1
a Crop Development s 1
e " - i
Y Land Preparation e H . H e
' i - ] . |
: Planting 1 e ) H
, . - . 1 ]
A Crop Development — j-___ i =

(2) If water is very abundant in Maha show in the following table
in the percentage for your Maha water supply. :

% of water coming from:

any changos

Other sources'

-} Field Direct run-off |
h } Irrigation | from other ' (Specify) '
! Channels farmexr®s fields |
Land Preparation i 4 e
. . '
. ) ]
Planting \ —
t
’ R i M iy A3 :
Crop Development, . ! ‘ - asrfinbries

SRS — -

Aoewil

Sl

(3) 1f water is very scarce in Yala show in the following table any changes in the

percentages for youz Yala water supply Can.

3 of water coming from

Field~ | Direct run-off Other sources |
Irrigation | from other ‘
Channels | farmer's fields
1 -— J.
SRR : S EECET S it : ot
Land Preparation T : i j
Planting . _ ! .
H
] . |
Crop Development | S | o ! 1
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