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FOREWORD

This paper nepresents anothen in the senies of publications artsdng out
0§ the ARTI/Reading University Smdy on Fanm Powen and Waten Use 4in the
Dny Zone. The principal objective of this study is to anafyse the
technical, economic and social dmplications ch the use cf altennative
fanm powen technologies and thein intern-nelfationship with waten use in .
the small farm secton.

The authons, who comprise the core of the study team, ane Michael Ryan,

a Visiting Reseanchen from the Univenaify of Reéadivg, Frednick Abeynatne,
Reseanch and Training Officen, and John Farndngfon, and 0DA/CoLombo Plan
Adviser. They wene initially gi,um the apprmfﬁn@ty 1o present some of
thein preliminany neseanch findings on andimal draught at a Workshop on
Buffalo Research in Sni lanka sponsoned by the. Swedish Agency fon Reseanch
Coopenation with Devefoping countries (SAREC) 4in November. 1980 az
Peradeniya University. The decision was subsequentfy taken %o expcuqd

and develop the matenial presented at the Workshop as an Occasional
Publication, permiiiting the authons Zo broaden thedr contnlbution to the
debate cuwwently taking place in Sni Lanka on the most appno: ruaz‘e ﬁaﬂm
mechanisation strategy for small scale farmens.

Againsl a background of napidly nising Znacion and guel costs the ...
anguments forn reveniting to tnaditional andimal powen fon culfivation ane
becoming increasingly convinedng. A nange. of issues nelating Lo The nevival
of animal use in ag)uic&!iuﬂ.e ake. examined: custom natfes and orngandisational.
difficultios in the powen hine marnket, a broadening of the ownernshdip base
0f buggatoes and bullocks amongst panm households, and aliernations fo
exiating animal husbandny pracitices and feed negimes that such policdes wild
requine.

Recommendations on ways of expanding the national buffale population and
Ails tiklage capability 1o cope with fuiure farm powen requinrements are made
by the authons oven both the Long and shont team. 14 4s heoped that the
anguments put foreward in this publication will. ultimately yield net
positive value fo the:natfion and fo the farmer.
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1. SUMMARY

The traditlonal role of draught ‘buffaloes in paddy cultivation has _: 7
been eroded by tractor power in the last thirty years. Only about one
third of the asweddumised acreage 1n Sri Lanka is currently ploughed

by animals, although animal draught oontinues to play an important role »
in secondary tlllage and levelllng, even where mechanised power_ﬁ‘vw;_
is most w1de1y represented. With major land development prOgrammes fheﬁr‘
demand for draught power is increasing at s time when adverse terms

of trade and balance of payments deficits make it difficult to support
the present tractor-based strategy. It is against this background that
the role of buffalces in small scale farming is receiving renewed
interest. This paper draws on data collected by the current ARTI/
Reading University Study on Farm Power and Water Use in the Dry Zone.
Farm management data were collected from a total sample of 443 farmers
and power owners (including 88 buffalo owners) at three major colonisa- |
tion schemes by twice-weekly visits over a 14-month period (August
1979 to October 1980). Preliminary analysis of part of the data has

been completed and is examined in this paper.

A comparison of tractor and buffalo operating costs provides strong
economic justification for expanding the role of animal power in
cultivation. However, imperfections in the farm power hire market
prevent such real discrepancies in operating costs from being translated
into hire-charge differences at the farm gate which,in turn, leaves the

demand for tractor custom services high.

The thrust of our paper is that this imbalance cannot be rectified by

intervention in the ferm power hire market. What is necessary is a

concerted effort to broaden the base of owrnership of power, especially : R
that of draught animals.

We discuss a range of issues relevant to a policy of ownership, starting
from the poor quality of current statistical information on the ngtional
herd, and progressing through our survey data on the patterns of
distribution and use of animal draught at three major irrigation schenmes,
leading finally to a consideration of the, options in animal husbandry

systems, with an overview of the profitability of each system.



We suggest that,whilst the role of buffaloes could be expanded even .

' in the short to medium term by wider use of ploughs instead of trampling,
and by transfer of adult and juvenile animals from areas of low(e.g.
Hambantota) to areas of high use-intensity: policy for the long term
must concentrate on widespread individual ownership of a palr of animals
for draught and m11k’product1on We regard currently w1despread open-
grazing systems as moribund. For the future,_tether:ng and stall feeding,

possibly using improved féédstuffs, wili-héﬁé to‘be introduced.
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2. INTRODUCTION

The earliest records of the use of domestlc buffaloes and cattle in
paddy cultivation in Sri Lanka date as far back as the fourth century
B,C. By the thirteenth century A D livestock rearing and the plough-

ing of fields by buffalo trampling and animal-drawn 1mplements were
well- recorded (Siriweera, 1981) Only s1nce the advent of imported
tractors in the post-war period, and the 1ntroduct1on of new seed
varieties and chemical 1nputs 1n more recent years, have 51gn1ficant

reductions in the contrlbution of animal draught occurred

During this per1od tractor registrations have increased stéﬁdiir' 'In' ’
1960 some 3500 4-wheel tractors had been reglstered By 1970 the
figure exceeded 10000, and at present stands at over 20000 with Es iargéft

Tyt

number of these having appeared since 1977 Similarly, over 12000

2 -~vwheel tractors have been imported into the country since 1970. Along
with the rising volume of tractor use ge has been a correspondlng growth
in the proportion of land cultivated annually by mechanical means, '
Current estimates suggest that about 4‘% of paddy land in Sri Lanka
"is cultivated by tractor, with the remainder falling to buffaloes and
mammoty fillage (see Tab1e'3),With major land development programmes
such as the Mahaweli, the demands for dréﬁghi poeer are}increasing at
a time when adverse terms of trade and deficits in ihe:balence of
trade make it difficult to support a tractor strategy on the scale
hitherto pursued. The role of buffalo in small scale farmxng is thus

4 OV B
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receiving remewed interest.

This paper will not dwell on the historical reasons which resulted in. . .
Sri Lanka possessing one of the most mechaniéed‘rural'sectors in the -
developing world, a curious position given the island's low average

GNP per capita (Rs. 4194, or US $ 254, -in 1980, Central ‘Bank
Report) and its distribution (Gini coefficient = 0.49) which places
access to costly farm machinery beyond the reach of the majority of

siall scale farmers. Similarly, typical land holding units averaging

2-3 acres per household, sub-divided into small bunded plots for flooding
('liyaddes’; d%fgﬁ'as many. as 20-40 per acre), are unsuitable for ‘

efficient mechanical tillage, particularly by 4-wheel tractors, whose

3



normal tillage capacity in any'Maha seasob can véry from 60 to iOO‘
acres debending on the’level of utilisafjon Finally, 1abour~displacing
mechanlsed technolog:es pofentially 1mpose a social burden on a country
whose most abundant resource JS labour: roughly 8( wof the nat1ona1 ’

populatlon of 14 9 m1111nus are located 1n the rura] areae

' The explanat;ons for the choice of this part1cular mevhanlsatlon strategy ‘

have been well documented el»ewhere(for 1nsran(e see Burch, 1979)
Their origins lie largely inp 1ncorr9ct1v perceived norlons of shortages o
in farm power which were thought to be rectifiable only by 1n1ections e

of imported tractorsn‘ Since the fifties policy makerq have been ea91ly

1411

1 i
persuaded by these arguments and cuntinue to be so today. However,
cost con51derat10nq form the main reason for a fresh reasspsqmenr of
the role and usefulness of the natxnnal an1m11 drauvght stockﬂ This is

evident “from the data presented in Table lﬂ

Table 1. Financ:al and Econom:c Estlmateq of Land Pxeparatinn and o

Threshlng Costs by Alternarlve Mefhods
1

Land preparation - oo Thresﬁing
Financial'Econdmic - Financial_Econom{g_
| Re/mcre Ry/sere Re/acre  Rs/acre
Buffalo pair2 a). 98,80 ?1"37 '
' S 118.68  109.64
 b) 247,36  219.28 _ B
‘2-wheel tractor 207.76 28312 - -
d-wheel tractor 485.68 457,44 202,32 ~ 191.04

Note: See Appendix for . explapation of caleulations. Economic .gosts. .

" reflect shadow prices.-

1. 2-3 operations
2. -(a)kat 3% days per acre; (b) at 8 days per acre.

o o e o 220 A

1For a more detailed‘critiqué of farm power planning methodology
see Farrington et al, 1980c.



From Table-l, the current economic cost to the nation of ploughing an

acre of land by buffalo is 32% and 20% of the cost of the same operation
performed by 2 and 4-wheel tractors respectively, assuming a buffalo work
1
3
work rate of 8 days per acre (see Atttachment 5 inh Appendix). The econo-

rate of 3 days per acre, and 77% and 48% respectively assuming a lower
mic cost of threshing an acre of paddy by tractor is 1.7 times the
buffalo cost. With continued increases - in world market fuel prices
and the capital cost of imported tractors and implements, the cost
disparities between animal and mechanical draught can be expected to

1
widen,

However, these wide disparities in national economic costs afe not reflec-
ted in hire chargés to the farmer. The private hire market for draught
power is particularly important in Sri Lanka, nearly all of our Dry

Zone samples havimg hired in power for at least one operation in the
cultivation calendar. Escalating tractor hire charges passed onto

farmers as a result of increasing fuel and other costs permit buffalo
owners to reap economic rent on the hire market since their cosgéhhave

not risen to the same degree. The result is that the opportunities to
earn comparatively substantial profit margins per acre for field work

are enjoyed largely by owners of buffalo and 2-wheel tractors, i.e.

those facing lower operating costs.

This is evident from Table 2, in which prefit margins for custom work

under high and low cost assumptious are estimated. The ranking of

nrofitability in te;ms of Rupees per acre places the 2-wheel tractor
marginally ahead of buffaloes under either cost assumpticn, and both
power types are substantially in excess of the estimated pfofit margin
for 4-wheel tractors under both cost assumptions, although under the
high cost assumption there is very little difference between the pro-

fitability of buffalo and 2-wheel tractor operatioas.

i
We have calculated that at real economic costs the total fuel component
of annual tractorised land preparation and threshing is approximately

'5% of the annual fossil fuel import bill (Farrington et al 1980a).



Since farmers segking to hire draught po¥er for land preparation enjoy
little économicbadvgptage in using buffaloes, greater preference is
attached to the ease and convenience of mechanised tillage; Thus, the
prevailing ‘tendency for buffalo hire cﬁarge to follow tractor rates

\

Table 2. Estimated Profit Margins for Custom Work.

(Rs/acre for 2-3 tillage operations)

‘ggfg@phaggg Operating Costs Profit Margin
. Low . ngh Low % High % -

T 2 2 ‘ '
Buffalo pair . 360 98.90 237.3§ 261.10 264 122.64 52
2-wheel trggtor' . - 450 187.203 297,764 262,80 140 ';52.24 51
4-wheel :tractor - 450 ‘208.24° 485.68%. 151.76 51 -35.68 -7

Notes: - .
1. Bésgd on buffaio pair rental of Rs. 25/day and 8 days/acre fdf
' cohplete land preparation, plus 8 man-days labour at Rs. 20 per
man-day . | | |
2. Financial costs, Table 1. Low and high'operating costs are

determined by the different work rate assumptions used.
3. Based on”loweroperating costs of 5-year old tractor.

4. Financial costs, Table 1. . - - ~

encourages the greater use of tractors and results in the loss to the-
national economy of the potentlally superlor cost advantages of anlmal

powered t111age.

1f policy measures could be taken to translate:these cost advantages at
the national level in%b-a suitable set of hire charges to .the farmer
which correctly reflect actual costs of operations, .buffalo power would
then be placed on a more competitive basis. Such intervention in the
hire market is likely to be administratively impossible, and we suggest

N\

that a st¥ategy for wider use of animal draught which is to the economic

- " 1 . G~ >

1 . . . - o . ,
Evidence from the Farm Power Study indicates that preferences for particula;,

power types for field work have changed little amongst sample farmers over
the last three seasons, desplte ‘dramatic increases in diesel prlces and
capital costs of new imported tractors and implements.



advantage of both thé individual farmer: and theé national écondﬁy'mﬁét
be gought elsewheré® in this context, the indivi'dual ownership of a paif
of draught animals appears to offer the best potential since it makes
the use of draught animals independent of the hire market. This option

is discussed more fully latér.

There, thus remains an ample éeconomic basis for broadening once mote

the scope of water buffalce in small-scale farming, allowing it to regain -
‘a*proportidn of the acreage currently pIOUghedvby tractor. However,
policies designed to achieve this switch need to proceed cautiously.

Soil and agro-climatic parameters limit the:area of sUbstitutability
between animals and tractors: for example, buffaloes arelTikely to

show an  advantage 5£1y where pre-wetting of the soil’Sakes placeland' e
where tilléﬁéiaGES‘not require'a high horse power per power umit. '
Similarly, there is an oppotrtuntty eost, often unconsidered, in making
stored tank water availdble for pre-wetting for buffalo ‘ploughing in

terms of whgf‘the watef could otherwise be producing (in a Yala season,
for instance). Finally, and probably most importantly, policy encouraging
buffalo use wili be éffective on1§ i% there is confideﬁce that farmers ‘
themselves will be prepared to make the necessary effort to change

after having become accustomed over a number of decades to the €ase of
tractor tillage. 1In other words, if the farmer is to be expected to
resume buffalo ploughing, policy haé to be designed to make it worfﬁ.

his while.
3. BUFFALOES AKD TRACTORS IN AGRICULTURE

The cﬁrrent importance of animal power in; land preparation varies according
to the differing distribution . of resources (viz. labour, animals and ~
tractors) amongst the three major agro-climatic zones on the island.

As the figures in Table 2 indicate, tractorised land preparation, at

almost 70% of the éultivated acreage, is a distincily Dry Zone phenomenon
which reflects (in addition to the rainfall, land holding size and labour
density characteristics of this area) a lower buffalo/paddy land ratio

compared to the rest of the island (Table 4).

While the Dry Zone accounts for 62.1% of the total asweddumised acreage
it supports only 52.4% of the national herd. The power shortfall for
paddy production under the present usage pattern of buffaloes is partly

redressed by the greater number of tractors available for cultivation

-
‘Either by rainfall onr by water issves irom the Tank.
g




in this zone. It is' therefore logical that, if tractors were to be
widely used in small farm systems, the Dry Zone would be the first place

where they would gain a foothold.

The smaller land holdings and higher buffalo and labour.déisitiES per

unit of paddy land in the Wet Zone account for the low use of tractors

in tillage in preference to mammoty and animal power. The abundant

grazing found in the coconut growing areas of the Intermediate Zone

(particularly in Kurunegala District) explains to some extent the high proportio-~
ns of buffalo/ paddy land density (157.9 paiks per thousand acres of
asweddumised land) on the islahd. However, it must be noted that Farm

Power éuiVQy'daté record highe# buffalo dehsities -among Dry Zone -

tolonisatione schemes which ind@caté the exteht of variation concealed

by dgpregrate Hiatiohal alld regional figures (see Table8).

Table 3 : Peicentage of Annual Paddy Acreage Ploughed by Powér

Source

Zone _ Mammoty Animals ~Tractors

% _ % %
Wet . 8 S 42 10
Intermediate 7 83 - 30
Dry . 4 26 70
Sri Lanka 18 | 37 | 45
‘Source : Department of Agriculture, Peradeniya. Calculated as an

average over‘four seasons, i.e. Maha and Yala in 1877/78

and 1978/79.



Table 4 : Availability of Farm Power

Zone Wet Intermediate Dry Sri Lanka
Asweddumiged 377975 . 2613989 1046226 1685600

acreage (1978/79)
% distribution -22.4 15.5 - 62.1 100
Effective number of

power units available
for cultivation:

Buffalo pairs’ 39020 41280 88440 168740
% 23 25 ' 52

2-wheel tractars 1800 1080 4860 7740
% 23 14 63

4~wheel tra;ton; 850 1330 4560 6340
% | 14 ~ 19 . 67

Density of draught
pairs per 1000 acres
asweddumised land . 103.2 157.9 84:5 100.1

Note
" 1. Despite reservations concerning the true size of the national
herd, we have already stated the case for accepting the higher

estimates on which these figures are based.

Source : Farrington et al (1980b).
L. THE BUFFALO POPULATION

Any policy designed to encourage buffalo usage for draught purposes is
1mmed1ate1y beset with the problem of a confused statistical base.

Figures in Sri Lanka vary widely both on the current size of the natlonal
buffalo population and on its rate of change: either deficiency renders
estimation of the current draught buffalo supplies dependent on often

questionable assumptions.

The Department of Census and Statistics provides an annual estimate of the

buffalo population which indicates a slowly expanding herd numbering



844000 in 1979. These annual figures have conventionally been regarded
as inaccurate. A second source of information on the national herd is

the Agricultural Census conducted in 1962 and 1973 (Table 5).

Table 5 { Buffaloipopﬁlation.Projectibns (1000)

1962 1073 1974 1975 1976 1977 1978 1979 1980
1. 596 - 381 - » ~ 286
2. 596 381 378 at6 373 370 368 365 363
3. 667 711 736 818 854 796 814 84d
Source 7; 1. Census base (1973} at 4% p.a. decljne derived from }962

and 1973 Census figure.
2. Census base (1973) with 0.7% p.a. decline derived from
N.L.D.B. published projections.

3. Annual survey figures.

According to the Census data, the buffalo populatlop haq declined: between
1962 and 1973 at an average of 4% per annum, giving a current QSO B
projectioh of 286000 head of buffalc(based on’tnis rate ). A more optimistic
'rate of herd decline is 0.7% _per annum uced by the National szastock )
Development Board (NLDE 19793 whzch resul*q in a current estlmdted
buffalo population of 363000 . However, the DCS Annual Livestocx Survey
figure is greatly in excess of Census—based prﬁgect1ons ' The evidence
from a number of recent studies suggests that there are grounds for
placing rather more reliance on the Annual Survey estlmates than on the
Census data, though both estimates may be wide of .the mark: For instance,
in a house-to-house census conducted recently by the NLDB in the
_Kuliyapitiyaieleqtcrafe of Kurunegala Histrict,'buffalonpopUIation;3
. figures were found t6 correspond. closely with AnnuaIFSurvey figures. -
h@hén'éktrapolafed to.a’District‘baSiSiﬂ Similtarly, & survey conducted
by the Departmeht;of'Animal’Prodﬁcfibn and Health at Peradeniya within a
number'of‘Agfa;ién Servfhe Centré areas suggests that for some districts
the Annual Survey estimate is a more reliablé measure -of actual. livestock

populations (Richards and Agalawatta, -1980).

10



Even at the most optimistic estimates of the current buffalo population,
some substantial reduction since the peak of the mid-sixties is indis-
putable. Much of this is accounted for by the growing demand for beef,
which is the cheapest of meats available to consumers. Buffalo
off-take rates are difficult to calculate since the slaughter of
buffaloes under a certain age is prohibited, forcing the activity to

continue concealed.

While the number of buffalo hides processed by the Ceylon Leather
Produéts Corporation in 1978 and 1979 was 2580 and 4000 respectively,

it is felt that the actual national rate of slaughter is in excess of
20000 head per annum (Burch, 1979). Two further factors contributing

to a decline in the national buffalo herd have been reductions in the
available grazing area, and the spread of tractorisation as a substitute
for, rather than a supplement to buffalo draught power. These have
taken place particulariy in the Dry Zone where over half the total herd
is located. Perhaps the only statement concerning buffalo stocks that
can be made with confidence is that until the quality of the statistical
base is improved the success of many planning decisions-faken with

respect to buffalo promotion and tillage requirements will be Jeopardised.

5. DRAUGHT POWER OWNERSHIP AND AGCUMULATION OF WEALTH

Perhaps the single most important indicator of wealth in rural communities
in the Dry Zone is the amount of land either owned or controlled by
individuals. Here we first analyse the relationship between land

holding size and buffalo ownership at the national level. We then
pProceed to examing the extent to which owners of various power types
have'accumulatedAiQnd over a period of several years. We suggest that
this analysis is useful both in demonstrating that draught animal
ownership has a wealth-generating potential, and in highlighting the
dangers df rapid and-inequitable accuﬁulation of wealth which accompany

mechanisation policies, with their inevitable narrow ownership base.

Information on the national distribution of land holding sizes in relation
to the average numbe?;of buffaloes owned per holding is provided in

Table 6. There exisfé a direct positive relationéhip between the émount
of land a farmer opergt?é and the size of herd under ﬁis control: this

is ‘not unexpected since ownership of land and animals are both indicators

11



of weglth.‘ A& farmer cultivatipg a greater acreage under paddy naturally
has a greater power requirement for land preparation. A total of 68%
buffalc rearing holdings £a11 within the five acres and less category.

In the Dry Zone colonlsat1on schemes .the typical land holding allotment
is three acres of 1ow1and and 4two acres of highland. Thus, the 1 to 5 - -
acre category may be considered the modal class for the Dry Zone,

characterised by an average herd size of 3.2 buffaloes, which is generally:

adequate for thg gseasonal tillage requirements of this acreage.

Table 6 : Diétribution of Buffalo'0wnership by Size of Land Holding,

Sri Lanka
Size of land- % of puffaloes % of buffalo Average herd size
holding : rearing per holding '
(acres) holdings ' -
No land S . 3.6
0-1 7 11 ' 2.4
1-5 a8 1 | 3.2
5 - 10 . 32 23 5.1 ,
10 + . 13 g - 70 . s
All sizes 100 ) 100 . 3.8 _ .

Soufce:f&Agficultﬁfal Census, 1973

" The ownershipycf herd sizes of the magnitude recorded in the survey
%Tahle 8) has created opportunities for uffalo owoers to deploy their
~ spare draught assets in the custem hire market and to gradually extend
the area of land under their control Evidence from the Farm Power
_Study indicates that the rate of land accumulation over tmme has been
modest for buffalo owoers in comparison to tractor owners (Table 7)
though sdbstaﬁtiél in comparxson to ‘non-owners (at Kaudulla and

Padaviya).

iﬁ abéolute'terms, buffalo ownérs at each location recorded larger
acreages under their control than non-owners during Maha 1978/79,
whiié at Kaudulla and Padaviya the size of the average land unit varied
accofding to the horsepower of the-draught unit: 4-wheel tractor owners

c&ntroliéﬂ land which ekceeded that of buffalo owners by factors 6f

) o 12



1.4 and 3.5 respectively. The rate of land accumulation is similarly
ranked by ownership of power type:- highest for 4-wheel tractors owners

and lowest for non-owners.

6n1y at Uda Walawe were reductions in acreages controlled recordgd for
all owner categories. It is suggested that the process of colonisation
in this already well-established farming area required some farmers to
forfeit a certain exteﬁt‘of land already in their possession (Abeyratne

and Farrington, 1981).

The more rapid rate of land accumulation achieved by tractor owners
(particularly 4 w.t.) is facilitated by the potential of tractors

to plough land rapidly and early, and consequently to absorb a propor-
tionately greater amount of the hire work available. We would suggest
that this facility of tractors is attributable both to organisaional ™
and to technological factors. In many circumstances it would be ‘
technically possible to plough an acreage similar to that cultivable
by a single tractor by means of a sufficiently large animal herd, but
the organisational difficulties of feeding and ploughing would be far

greater.

Clearly, the distinction between acceptable and unacceptable rates of
wealth accumulation, and betwegn those which are and are not accompanied
by expropriation of resources belongiﬁg to the weaker members. of the
comnunity, will depend to scome degree on value judgements. ¥hilst few.
would find a moderate accumulation of production-generated wealth
contentious, the rapid rates of accumulation attributable to the highly
concentrated ownership of farm power are a source of concern. The policy
which we would recommend, involving the broader-based ownership of small
units of power (specifically, 2 or 3 draught animals per household), would
reduce costs to the farmer and fo the national economy. Simultaneously,
it would raise farm incomes by providing an earnings opportunity through

the hire market and remove the dangers of unbalanced wealth accuwulation.

13
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Table 7: Land Accumulation by Category of Owner .

Extent of land controlled in: ' »
Year of Arrival Maha 1979/80 %
_(acres) (acres) change
UDA_WALAWE
4_w.t. owners : 3.93 3.06 -~ 22.1
2 w.t. owders  2.48 2. - 7.3
Buffalo owners =~ 4,42 3.16 - 28.5
Non-owners 3.50 2.41 - 31.1
KAUDULLA
4 w.t. owners . 3.13 7.96 +154.3
2 w.t. owners . 3.658 - 5.76° + 57.4
Buffalo owners 4.61 5.53 + 20.0
. Non-owners S 4.21 3.33 - 20.9 .
. PADAVIYA :
) 4_w.t. owners { §.05 17.09 +112.3
2 w.t. owners . 4.22 . 8.57 ° +103.1
v Buffalo owners T 3.84 4,92 + 28,1

_Noﬁ—owners 3.05 3.69 + 21,0

~ Bource: Abeyratne and Farrington, 1981,
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6. ANALYSIS OF FARM POWER SURVEY FINDINGS

The ARTI/Reading University study team is paying close attention to .
economic factors in the timing of seasonal cultiv atlon in Dry Zone maJor
irrigation, A number of important trade-offis are jinvolved: by bringing
forward the start of the agricultural season and synchronising the culti§a~
tion calendar among farmers, more efficient use can be made of water '
resources (both rainfall and tank water). The prospectis for extending

the area of cultivation or increasing the cropping 1nten51ty are
therefore improved. At the same time, however, improved synchronisation
raises the peak demand for certainm inputs, partlcularly draught pQwer,

as does the attempt to cultivaté rapidly with the onset of seasonal raihs.
Such measures as these are not cost-free, and the costs incurred must be

weighed against the potential benefit of increased agricultural prdduction.

A major #rea of difficulty in attempting to assess where the net advanfage
| lies is in defining the scope for substitution among thé draught power
types, and between power and water. Further, it is not only the production
impact of alternative power types under various water regimes which iS'at”
issue. Such other effects as those on employment and the distribﬁtion '

of income and wealth impinge on the common good and require'examination.

Our aim in this and subsequent sections is a relatively modest one within
. this context. It-is to describe and analyse the observed charactefistics
of buffalo ownership and use so that these can be taken into account in

a subsequent broader analysis of farm power.

We present below some preliminary results of research relevant to buffalo
usage. These are drawn from field surveys covering two agricultural
seasons conducted at three major 1rrigat10n schemes:Padaviya, Kaudulla!(w
(including Minneriya) and Uda Walawe. It is felt that there is sufficient
variation in agricultural characteristics dlsplayed by this group of o
cof

schemes to permit relevant and applicable conclusions to the drawn for

major colonisationviﬂ"the Dry Zone and for general farm power analysis,
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6.1. Buffalo Density and Ownership Characteristics .

Table 9 dlsplays a number of interesting d1fferences in buffalo ' . -
densitles (per thousand acres of paddy land) both between the four ’
'colonisat1on schemes, and between tracts within each scheme. Padaviya
.has the h1ghest density of buffaloes which is probably attributable to e
the continued availability of abundant grazing in surrounding jungle
areas. Both Kaudulla and Minneriya have very much lower buffalo
population dens:ties, which partly reflects the limited availabilty

of free‘range grazihg land in this wéllwestablished paddy growing area
of‘Poloﬁnaruwa District. vWﬁat is significant in these two schemes is that
it has_been possible tq\sustain substantial buffalo numbers under a
Amanégement system very differentifrom that practised in most of the Dry
Zone.  Grass and forage is generally cut and brought to the animals
tethered at the homéstead, a system which is compatible with the large
contigﬁous areas of paddy (approximately 60000 acres)found in this g
area, with grazing land available only at thé peripheries. Contrasts
between differing management systems for buffalo will be discussed

later when the authors examine éome of the implication of their recommen-

dation for herd expansion.

Uda Walawe, in the southern part of the 1sland is an area which to a
limited extent has thhin 1ts boundaries forest areas suitable for
supporting large herds Gf buffaIOes at certaln times of the year. Buffalo
rearing is a 1ong—pract1sed tradltional actiVIty in thls area, which
accounts for the larger herd sizes found there, whereas at Padaviya the
stock of domesticated buffalos started to increase only since the
commencement of colonisation in the late 1950's. It is interesting to
note that at Uda Walﬁwe tillage techniqgues are limited frequently to
rudimentary trampling of the flooded liyaddem by teams of buffaloes,a
practice which is partly attrlbutable to the boggy soil conditions there,
but which may be also be explalned by the reduced degree of management
skill this type of cultivation requires, and hence 1ts greater compata-

B

bility with large individual herds.

Whilst the density of tractors could be expected to vary according to

the;diétribution of income and:'wealth within irrigation schemes (and .
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Table 8: Buffalo Densities and Ownership Concentration in Four

‘Selected Colonisation Schemes, 1880.

Scheme

1. PADAVIYA*

Tracts: . 1-5
A-D
6-10
B
11-13

All tracts

2. KAUDULLA**

Stage 1 : Tracts 1-4
e 5-9

II: Tracts 1-6

7-12

Stage I & II

3. MINNERIYA**

Stage I
II
III
v
v

All Stages

4, UDA WALAWE*

Tracts : 2-7
Chandrikawewa
C 9-11
12-14

15-19

All tracts

Total No.
of buffalos

1922
923
3410
1499
475

8229

723
862
654
923

3162

440
100
1129
890
764

3323

1218
1008
1498
1773

‘911

6408 °

* Allottees and non-allottees

** Allottees only

Source: Farrington et al (1980b).
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Buffalo No.of

density adults

per ‘000  per owner

acres paddy

land
811.7 16.2
424.6 15.9
782.2 17.7
743.6 7.2
345.7 12.8
668.0 13.2

- 283.5 3.1
418.6 3.3
226.6 2.5
302.7 2.8
299.9 2.9
70.9 6.8
367.6 5.9
407.9 3.8
347.4 3.4
224.4 4.7
218.9 4.2
345.1 58.0
219.5 42.0
633.1 45.4
384.8 28.6
307.6 © 26.0
364.2 36.6



wealth is liKely to be strongly influenced by water availability, so
that distance from the scheme headworks might serve as a good proxy for
wealth diétribﬁtiou),-the same cannot be anticipated for buffaloces.

This is partly because a reductioh in their density might be expected
in wealthy areaé successfully penetréted by mechanisation; partly also
because buffaloes are a relatively less expensive form of power with

a far longer history in small farming.

Our data confirm a declining density of tractors with increasing -distance
from the headworks (Farrington et al, 1980b), but variations in buffalo
density do not follow any distinet patte}n, with the exception of some

decline at the tail end of Uda Walawe (Table 8) -

The striking differences in buffalo ownership concentration‘ﬁétween'Uda
Walawe/Padaviya on the one hand and Kaudulla/Minneriya on the other
correspond ﬁith the differences in husbandry practices mentioned above.
Where free range grazing land is availa@le herd sizes tend to be larger
(. in some instances individual herds havé been known to number several
hundred), whereas with tethering and siéil«feeding typical herds number
some three or four adults. With the growing pressure on Dry Zone land
by people and animals it is cléar that any future seolution to encourag-
ing a larger buffale populatién lies in more intensive iﬂtegraté&“
cropping / husbandry systemgf' Such systeﬁss already evident in.the
Polonnardwa'Distriét and we11~estéblished throughout the Wet Zone,
offer the advantages of spreading more evenly the distributicn of
buffalo wealth and improving potential use-efficiencies of draught animals

as a result of more closely supervised sﬁaller herds,
6.2. Analysis of Sample Buffalo Herd Characteristics-

6.2.1, Age and Sex Analysis

‘The figures for mean herd sizes in Table 10 indicate that the ratio of
.adult male to female buffaloes at Uda Walawe, Kaudulla and Padaviya are

"1:1, 1:0.6 and 1:1.14 respectively. While the proportlon of adult

cows appears adequate at Uda Walawe, and is in surplus at Padav1ya, -

" the striking surplus of bulls at Kaudulla has serious 1mp11cat10ns for

the rate at which these herds are able to reproduce themselves. At .

. 18



Table 9 :
1. UDA WALAWE
' Juveniles
Adults

Senile/sick/injured

Total

KAUDULLA
Juveniles

Adults

Senile/sick/injured‘

male
female
male

female

mgle
female
male

female

Total
PADAVIYA
Juvenile male
female
- Adults male
_female
Senile/sick/injured
Total

Changes in Sample Herd Sizes

Dpening Final Mean A
stock stock herd change
Aug.1979 Oct. size
cememm. 1980 .
87 1000 93.5 415
102 117 109.5 + 5
291 189  240.0  -35
255 214 2345  -16
38 37 37.5 -3
773 657 715.0 -15
23 39 31.0 470
18 31 24.5  +72
104 103 103.5 -0l
67 61 64.0  -09
6 6 6.0 0
218 240 229.0 _+10
56 95 75.5 470
48 71 59.5  +48
152 112 132.0  -26
192 179  185.5 - 7
30 26 28.0 -13
478 483  480.5  +1

Source: ARTI/Reading University Farm Power Study.
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Table 10: Reasons for Change in Herd Sizes

o 2O S i i e 30 A S S A s B S > e o P A Vo e o i e S A o S e S s i A0 Bk A VI B (S N P A S T o S T i o S 0 P T e W i ot A -

- s i o . M P T Y 2 S R T D Lo e S o6 =8 e o S e e M A S S s st o P e B AR M S A ok e e W i o (¢ S o 07 P T RS o B i e e

: ¢ Birth 00 00 46 - 33 00 79
y § Purchase o0 o0 _ 00 00 00 00
- Gift 12 06 07 04. 00... . 29
_Died 51 34 40 22 01 148
O ¥ Sold as working S ' o
g § animel 03 03 00 o0 o0 . 06
‘ " Sold for . , o
T ‘slaughter 00 - 00" o0 48] 04] 00
" Stolen 60 : 10 00 - 00 00 v 70
' Net change -102 -1 #13 ©  #15 -1 -116
2. KAUDULLA .
’ Birth 00 00.. 16 12 o1 , 29
. " Purchase . 03 o1 00 ‘o1 - o0 05
Gift | - 60.. 00 00 00 00... 00
Died 00. 01 00 00 o1 o2
0 ¢ Sold as working _ - A
_ animal . . 02 04 00 00 00 06
U } sold for I . - |
. slaughter 00 00 oo . 00 00 00
- Stolen . 02 02 00 00 00 04
' Net . change -1 -6 +16 +13 © 0 +22
3. PADAVIVA . ‘
. Birth 00 00 64 46 00 110
" Purchase 00 . 05 01 00 00 06
= Gift 05 05 0 00 o0 10
Died - - 26 20 22 22 04 94
- Sold as wofking ; v | $flv .
animal 13 03 00 00 00 16
o § Sold for o | - o |
slaughter 00 00 00 00 - 00 00
Stolen 06. 00 04 01 00 11
. Net change  -40 -13 +39 23 - -4 . +15

Source: ARTI/Reading'UniverSity'Farm'Powef Study
: . ‘ 20 |



Kaudulla, where herd sizes average two or three adults, a low growth
rate could lead, for instance, to a growing dependence on mechanical
draught power in the future. However, Kaudulla berds achieved the

highest rate of natural iucrease over the survey period, dne largely

to an extremely low c¢alf and adult mortality rate(Table 9),

Juvenile male/female ratios are 1:1.7 at Uda Walawe and I:O‘SMat_both
Kaudulla and Padaviys. Tﬁe deficit of young cows recorded in the two

latter schemes will reduce the growth potential of the berds.

The ratio of juveniles to adults at Uda Walawe, Kaudulla and Padaviya
are 1:2 3, 1:3.0 and 1:2.3 respectively,

6.2.2. -Changes in Herd Sizes

The information collected over the survey period provides a useful source
of comparison of sawple herd parameters (growth, mortality, offtake

and calving rates) with national and other estimates, many of which are.
the subject of debate. ' .
While constant herd growth is frequently assumed for naticnal and zonag
buffalo populations (Richards and Agalswatte, 1980; Shaw, Capper and
Manser; 1979 for example}, herd growth in the Farm Power Survey was
found - to"vary markedly between each study location: a net.éhange of

-15% recorded at Uda Walawe, <+10% at Kaedvlla and +1Y at Padaﬁjiaz

The reduction in berd sizes at Uda Walawe is the result of the combina-
tion of ~a low calving rate (33.7%) and high mortality rate (20.7%),
along with a remarkable incidence of livestock theft. Such extremely
poor ' growth parameters can be explained parily by the herd mauvagement
system practised and partly by humuﬁrate\xgpnrting of deaths by

herdsmen to the owners who, due tfo factors of distance and large

size of herd, are poorly placed te verify whbether au auimal has in fact
died naturally or has been sold for slaughter. While calviong rates:
tend to be higher under the open grazing Dry Zone gsystem of “"free
?reeding”i with breeding opportunities sowewhat reduced under tethering
systems, only Padaviya herds recordan average calving ra;e:apprnaqhing

the range of averages shown for comparigcn. in Table 12. The low calving
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rate and high calf mortality rate recorded at Uda Walawe(30.5%) are
chiefly the result of disease mnd health conditions there: 78% of the
calves born during theusurVey period died. False reportiﬁg as{de;this'
gsituation is seen largely éé a réflectioniof the managewment system under
which buffalo herds are removed in the dry season to distant areas in
search of grazing. Under such circumstances the animals are more
susceptible to neglect and disease, and veterinary facilities are

thinly spread.

Howeﬁef, while the rate of herd mortality at Uda Walawe may tolsbme
extent be over-estimated, the Padaviya figure of 19.6% éuggests that
high levels of herd wortality, particularly amongst calwves, is a feature
characteristic of free grazing systemws in the Dry Zone. If the Uda
Walawe production parameters aré to be taken as accurate, an annual rate
of natural decline of the order of 10% will have drastic repéréussions
on draught avallabllltv and rhe production of hy-products (e. g curd)

there in the next Tew years.

An almost neéiigible rate of‘herd mortality at Kaudulla (0.9%) and modest
calving rate (43.7%) cémbine to pfoduce a rate of natural increase over
the surﬁey period of 10%. The relationship betwsen natural rates of
growth, management systems‘and herd size is clearly evident'énd in
favour of the "Kaudulla" mbdel for the Dry Zone. The rate bf'sale for
draught is highest at Padaviya'(3¢3%)“ This is the result of gporadic
sales of 1livestock in respnnse to cash difficulties faced by farmers
who 1ac§ other employment opportunities'and who were unable durfhg the
Yala 1980 season to cultivate for'want of‘irrigation water. The
Mahaweli Authority is currently purchasing buffaloes in this scheme for
transport as draught animals to the pew settlement areas in System H.

At Kauﬂﬁlla, 14% of total stock asdditions were attributable to purchaées.
and 50% of outg01ngs to sales of buffaloes as work1ng animals. This
perhaps reflects a keen commercual awareness of the value of bUffleb&

in this'paqdy sprplus area.

A number of other reasons for stock changpq ‘are wbrfh mnntioning for
partlcular areas, though these are not 31wayq related to managemont
systems, At Uda Walawe a substantial proportion of buffaloeg (27.69

of total herd additions'and 3,8% of total herd size) were received as
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* : Table 11: Selected Sample Buffalo Herd Production Parameters

e . .. A Uda Walawe Kaudulla Padaviya

Total No. of animals (a) 715" 229 480.5
Average herd size - 31.1 5.9 18.5 7
Proportion of: males . 0.49 ' 0.60° 0.46

females 0.51 0.40 0.54

S

Herd Incomings

Natural -increase (b) LA -9;6 10.0: 1.2
Calving rate (c) % 33.7 43.7 59.3
Purchases % 0 2 1.2
_Gifts % 4.1 o w0 2,1
} _ Herd Outgoinggfi
T Mortality rate: (d)
| Juveniles % 30.5 0
' Adults i % 17.9 0.
Herd % 20.7 0.
Beef offtake % 0 0]
Sale as working animal % 0.8 2.6
Theft . o % 9.8 1.7
Notes :' (a) Calculated as simple mean of beginning and final herd sizes
(Table 9 ), '
(b) Births minus deaths.
{(¢) Calving rates are based on births per adult cow population..:
e (d) Mortality rates for juveniles and adults are based on "’ .~
-1, deaths per mean total of juveniles and adults respectively;"f
Also. : 1, A1l calculations are based on the data shown in Tables 9
and 10.. ~ ’ S
. 2, Ekcept where otherwise stated, percentage iigures are
. - A 'basedlon.tgtal mean herd size.

? 3. There is some addition error due to rounding.
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gifts. The main reason for this is the “Gémbaraya” system that prevails
in this area, in which those who owned large herds wefe regarded as
community leaders, and'would often make livestock gifts to their

children as dowries and so on.

The incidence of stock theft is alarmingly high at Uda Walawe, amounting
to 9.8% of the total herd popq}ation gampled., - This type of activity is
less easily controlled when héerds are grazed freely. Theft rates. at

Kaudulla and>Padaviya are substéntially lower.

The sale of buffalo for slaughter is recorded nowhere in the survey,

which is at variance with national and zonal beef offtake rates presented
for combarat1Ve purposes ip Table 12.. It is quite'ﬁossible that beef

sales do in fact téke place but are concealed under othef "herd

outgoing" headings. Beef sales have frequently been cited as the major
explanation for the herd decline between 1962 énd 1873 to meet the

growing demand for cheap meat. HéWevef, the low returns resulfing-from

low beef prices available to buffalo Owners fOp'ahimals slaughtered

for meat'reduces.theAincentive to rear livestock in an efficient-manner,:

and this is reflected in general Dry Zone‘production parameters,

A coﬁpariéoh o% our survey herd parameters-sﬁown in Table 11 with those
prdduced:in another recent survey, és well as ﬁith national figures
'(Table 12), draws attention to a number of interesting differences.
Calving iétes recorded by Richards and Agalawatte for herds sﬁmpled in
:511 three agro-climatic zones are consistently higher than the naﬁionai

average of 40%, and exceed our survey rates at Uda Walawe and Kaudulla.

: Highést‘calving‘rates' are reéérded for the Dry Zone (71% and 83%)by them.

The rate of juvenile (calf) mdrtaljty for the national buffalo population
~is calculated as 20%. The figure for the fres range herds at Uda Walawe

‘and’ Padaviya is approximately one in three. Zonal mortality rates shown

in Table 12 may be underestimates since calf loss often remains unnoticed -

in free grazing systems. Thus, high calving rates observed amongst Dry
Zone herds are partly counterbalanced by the high incidence of calf

mortality, normally caused by gastro-~intestinal pafasitesn Adult mortality
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Table 12: National and Zonal Buffalo Production Parameters

Zone Wet  Intermediate  Coconut Dry Sri Lanka
Triangle

_______________ Jep mw b b bk
Average herd 2,1 17.8 3.4 5.5 3.4  19.8 9.2 -
Calving % 53 56 62 59 53 71 33 40
Juvenile v

mortality % 25 3 32 20 13 20 - - 20
Adult

mortality % 0 0 1 1 4 12 2.5
Herd ) ‘

mortality 9% 5 o 9 5 6 15 15 9

Beef offtake % 9 16 12 16 12 11 10 11

Note: D - draught herd only
DM~ draught and milk herds

Source: Zonal figures from Richards aund Agalawatte, 1980,

National figures from Shaw, Capper and Manser, 1979.
amongst free range herds in the Farm Power Survey are noticeably a
higher than national and zonal figures, although high adult mortality is
a feature characteristic of Dry Zone herds. Rates of beef offtake are
recorded with little variation in Table 12, averaging 11% nationally
(in all cases stable herd growth is assumed). Mention has already been
made of the absence of buffalo sales for slaughter amongst sample herds.
Even if livestock thefts were included in the offtake category, the
resulting offtake figure would remain substanfially below the national
average. It can only be presumed that buffalo owners were reluctant

to divulge information concerning beef sales for tax avoidance reasons. .
- 6.2.3 Implement Ownership

Although performance data from the ARTT/Reading University study are not
yet available, evidence from other parts of the region.

indicates that the transition from systems in which buffalos merely

churn the soil by trampling %o one in which they are equipped with
ploughs is accompanied by substantial improvements in performance. If
similar efficiency gains can be obtained in Sri Lanka's Dry Zone, thefe is

1. Bulletin 10, Reading Rural Develooment Communications, AERDC, Reading Univ.
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much in favour of the 1ntroduct10n of ploughs.‘ In Dry Zone conditions,

the advantage would lie not only in performapce gains frow the existing

farm power stock, but also potentially in the reduction of water consumption
during land preparation: the inundation of paddy fields is essential to
trampling but not to ploughing systems. Oniy iﬂ rare instances where the
opportunity cost of water is zero would there be no potentialvgdvahtage

of introducing low cost.water-saving techniques.

One further point deserves mention: therxe is a strong trade-off between’
herd size and efficiency, insofar as buffalo owners will find dlfficulty
in keeping large herds fully occupied if they are to be split vp into
plough- equipped pairs. With.trampling, & or 12 animals can be used
simtltaneousiy on the .same small plot and, therefore, on the same hire
contract. Organisational simplicity is being traded off against produc-
tion efficiency where herd sizes are large, and to us_thié appears to

constitute a strong argument in favour of small herd sizes.

The ownership of draught implemenfs is closely related to a number of
variables, viz the number of working animals, the rapge of field |
operations performed soil conditions and so on. An 1mmediate difference
between implement ownershlp per adult buffalo is evident befween
Kaudulla and the remaln1ng locations. An average of 2.5 ploughs (both
country and sem1~mou1d board var:ety) and 1. 7 levelllng boards are

owned ‘by each farmer in Kaudulla which is more than adequafe for the

: number of draught buffalo pa:rs per hetd there.

'Ploughing‘ at Udé‘WaIawe is rare. Farhers-prefer to trample waterlogged
fields with teams of buffaloes; which reduces the need for implements.

A combination of trampling and ploughing is practised at Padaviya where -
average herd size are somewhat .smaller., An averégezo?PZIS ploughs and '
1.5 levelling boards per farmer were recorded at Padaviya although

the low concentratlon of implement ownersh1p per draught pair 1ndicates

the extent to which trampling methods are preferred

26



Table 13, Implement Ownevship

Location ~ No. of Ne. of No. of No. of farmere
ploughs leyvelling adult who own ploughs
buffalos nd level boards

- sy e -y T X X - - .- - e o B~ " ) e e A o i o il s O >

1.Uda Walawe 20 o1 474 . 04 o1
2.Kaudulla : 97 87 167 39 39
3.Padaviya 43 17 317 18 11

Sdurce: ARTI/Reading University Farm Power Study.
6.2.4 Inter - Locational Comparisioms of Physiological Charaet@ristica

As far as draught purposes are concerned, the weight and condition of
animals are of prime importance. The study,team, comprising mainly
economists, were not qualified to make anything more than casual

observations on the animals' conditiom, However, it was thought

worthwhile to make more systematic observations of their size,

particularly gince 'differences between the management systems at
Kaudulla, on the one hand, and Padaviya and Uda Walawe on the other,

might have a significant bearing on -standards of nutrition -and ultimately

"on the size of animal.

Girths neéasurements were therefore taken for a sub-sample of adult male
buffalces at each location. The mean girths and numbers of
observations were as follows: Uda Walawe 68.52 inches (n=130); Padaviya :

66.94 inches (n=176); Kaudulla 68.18 inches (n=88).

Although the averége'buffhlo at Kaudulla aﬁpears-to be slightly larger,

the difference is small and is unlikely to reflect - any impact of

'management systems on size of animal. Significance tests suggested

that the Kaudulla figure is not significantly different from that
at Uda Walawe at 5% level. On the other hand, the differences between
Kaudulla on the one hand and Padaviya and Uda Walawe on the other are

significant at the 5% level.

These significance tests notwithstanding, perhaps the only safe
conclusion is that stallfeeding certainly does not produce animals of

inferior size compared with open grazing. We would argue that it
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has the potential {given better qnaii§y4fbads§;;f°‘prcdune much larger _
aninals. Whether $his potential cud te esploited romains to be sevm. :
6.3 Age Patterns of Buffalo Owners .. E ' :

Vad . P4

Ve ;an;xtbhdiie extent, attempt a vép!y to a query raised in ;he
..introiﬁoflon concerning the willingness of farmers to respond positively
" to any moves directed towards encouraging greater buffalo use im

faraing. Crit;ea may srgue that the traditional methods of animal-
povered land proparation have 1little appeal to modern farming mem
today. If the young are committed <o tractors then the prospects mnay
not be as optimistic as eonaiderht;onn of cost and high quéltty of
tillage would suggest . We have examined the issus of the age- structure
of both buffalo and'bul:alo hirers in orﬂér to detocf whethor any
_patterns emerge. ‘ ’ |

Using a criterion of 40 years of age to distinguish between young and

old tnrmeré, it emorged from our survey that at all locations a higher

percentage of buffalo owiers were 40 or over than were trector owners.

Thus, while buffalo owners do tend to appoar to be pradomtaantly‘oldeé

men than tractor owhers, the di!feraaoe ie small and may prove to be _ .
etatistically insignificant, v A ' : 1

" An analysis of buffalo and tractor ggggg(i.e; those hiring in, as well
a8 OWnors) indieatéd no clear age bias. However, the analysis ol
users is bepet with e problem of identification, since the use of mere
than one power eypa'tnvland proparation is ecommon, making it snﬁosa&blm
to satisfectorily oclassify farmers as using exolusively one oF another
pover type, For the presemt discussion, users were classified as
thepe who own buffeloes plue those who hired them in for at least
ono operation 4in Maba 1079-80, When both owners end hirers of pewer
were considered together the tromd of o relatively  bigh ege etrueture -
of buftalo users recurrod (Table 14 ) but even mere weakly than fop

owpere alone,
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| Table 14, Percentage and Numbers of Combined Power Users and Owners

over 40 years by Power Type and Location (Land Preparatiom).

‘ Buffalo 4 w.t. _ 2w, t

| b No.w ' & _ Ko.. _&. Ne.
Padaviya - 80 72 75 58 87 18
Kaudulla - 5 %% 58 9 68 1¥
Uda Walawe 81 46 50 3 19 36

Source: ARTI/Reading University Farm Power Study.

We conclude that there are only we#k indications that the owneréhip
and use of buffalos 1is more widespfead amougst older farmers than
younger tgrmers. The observed age~ protiles 6f owners indicate that
young tarmefs are still_well-represgnted in the buffalé o&ﬁérship
cdtegory. As‘far as polities to promote animal draught are conqerneét_
it is imperative to harness and build upon such residual enthusiasm

as this for animal draught among young farmers,
6.4 Use Patterns of Draught Buffalo

Crucial to any policy of encouraging buffalo use in agriculture is
the question to what extent are animals already used in farming? Is
it a residual activity encountered among only a small proportion of

. farmers, or does it remain widespread?,

The data persented in Table 15 suggest that buffaloes are more widely
used for at least paft of the land preparation sejguence than any other
-powar type, whilst in thresﬁing it is over-shadowed by the 4-wheel

tractor.
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Table 15, Percentage of Farmers Using Individual Power Types by

‘Location (for 'at least part of Yand preparation and threshing) -

“Raudilla ' Padaviys 0 Uda Walawe
(N=145) _(N=144) (n=145),
% No. % No. % No.

a) Land preparation -

<

Buffalo 70 102 @ 63 90 39 57
4 w.t. 12 17 o 53 77 5 6
2 w.t. 17 25 - 16 . 23 - . 23 .. 33

b) Threshing = ‘
‘Buffalo .. 17 25 . f15 o210 00 0

4wt 49 . . 71 . .54 ....78 - .. 63 - 92
2 W;.t»’.' i:: 0 . . 0 . N O . 0 L e 0 0
N. B A certain number of farmers practlsed hand cultivation.

U;Source ARTI/Readlng Unlversity Farm Power Study

"The‘usé of buffaloes for at leaét part of'land'pféparation remains very
>widespread This is probably explaived by farmers apparnnt preference
for buffaloes in f1n15h1ng off and leve111ng their fields freguently -
after an iqitial rough tilling by tractor. It is particularly nqticeable
that mahy more farmers were able to ﬁse"bufféloes ;t Kaudulla (70%)

than elsewhere in spite of a lower overall ﬁuffélo density. This may be
accounted for by the observed wideSpread ownership of small numbers of
animals per owner, and the absence of the orgamisational problems that
might be anticxpated elsewhere(at Uda Walawe for example )1n arranging

a full work programme for large herds.

We cons1der next the 1nformat:on gathered in our survey concerning ‘the
1ntensity with which draught buffalos are utilised amongst our sample

owners.

The data on average number of hours worked by buffaloes per week presented
in Table 17 below are drawn from research observations of buffalo use-
patterns éOVering the first twenty weeks of the Farm Power Survey: included
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i this is the entire Maha 1979-80 land preparation seasen at all
leeations, eovering the busiesf period in the agricultural calendar,
The data are presentea by spatial location within schemes in order to
veflect the effects of water availability on use patterns. The

attempt was also made to determine whether the owner’s main

.eccupation (whether farming or some other business) influenced use

levels.

. b

8.4.1 Hours Worked by Study Location

$he overwhelming impressiom of the figureé presented in Table 16 is

one of very low use intensity of buffaloes. While the figures vary
markedly within schemes the total number of hours worked is remarkably
eonsistent amongst the three study locations, averaging between 64 and
7 hours j:per pair per week., These figures include work performed at

the busiest time of the year(i.e. Maha land preparation)and thus the
sverage over a 12 month period would be much lower, The peak weekly
average was found to be 17-22 hours per pair , though this was seldon
sustsgined for more than two or three weeks. Even if one were to assume
tkat the land preparatidn season numbered ten weeks, during whieh time
all the work recorded in Table 16 was performed, the resultant average
ef roughly 14 hours per pair per week at the peak lgnd preparation
season can still be considered far below the maximum potential of
draught buffalo capacity, which might lie in the regien of about 20

hours per week,
6.4.2 Hours Worked by Spatial Distribution of Ownership

0f all the study locations, Uda Walawe owners record simultaneously

both the highest and the lowest extremes of buffalo use intemsity at

. the top and bottom ends of the scheme (10.7 and 4.04 hours respectively).

The variation ih hours worked is fairly strongly related to
differences in water availability between upper end lower tracts.
Padaviya displays the opposite relationship between the number of hours
worked and distance from the tank headworks, making any general
statement about buffalo use in relation to water availability impossible.
The low concentratijon of tractors at the bottaﬁ end of Padaviya might
explain the higher use intensity of bufialeeé there, givén the seasonal
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demand for tillage pewer requirements,

Bifferences in access to irrigation water are small at Kaudulla fer
reasons already hentibned and this tends to eorrespond with the lack

ot vapiation in work ratés recorded at top and bottom tracts there.
Lty - ’ SHagn

6.4.3. . Hours Worked Sﬁ*@ategory’oi Owner

Owners who desiva 8 m@Jor paxt of their income from business activities
naeerd higher uso intensities for their buftaloes at Kaudulla and

Uda Walawe, achieving a maximum of 14, 42 bours per week at the latter
scheme. This difference corvesponds with a general notion that owners .

who are business-oriented ‘have greater.incentives and epportunities te
employ their income-generating assets productively. The absence of
businessmen” ‘gwners at Padaviya . is probably a reflection of, the relatively

uudardevgloﬁed commercial non-farm sector there.

6.4.4 . Hours Worked for "Self" amd on "Loan/Hire"

A

Bata on the division of work between owners' own personal farming
requirements and contract work are presented in Tables 16 and 17. Neo
congistent pattern emerges for all three loeatians.‘ While contract work
at Uda Walawe absorbs nearly all of buffalo working time for both owiher
ecategories, the reverse is true at Kaudulla. This may be partly explained‘
by the large herds found at the former Jlocation in cdntrast to the _
smaller herds found at Kaudulla (resulting 1n a high proportien of
"self" work). At Padaviys, farmers hive or iam gut their animals 59}'

43% of the recorded working timwe,
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Table 16: Average Weekly Number of Hours Worked by Buffalo Pairs1

Location in Scheme Owner Category
Top Bottom  All Rusinesswen  Farmers
1. PADAVIYA (N=0) (N=174)
Self 3.43 4,84 3.75 0 3.75
Loan/hire 2.14. 5.16 2.83 0 2.83
Total 5.57 10.00 6.58 0 6.58
2. KAUDULLA ‘ (N=13.5) (N=75.5)
Self 6.57 6.54 6.55 6.65 . 6.52
Loan/hire 0.68 0.24 0.37 . 0.87 . 0.25
Total 5.75 6.78 6.92 7.82 7 6.77
3. UDA WALAWE (N=20.5) (N=230.5)
Self 0.64 0.04 0.31 0.55 0.33
Loan/hire 9.43 4.00 6.49 13.87 5.83
Total 10.07 4,04 6.80 14.42 6.16

! Based on a 20 week period from 26/8/79 to 19/1/80 covering the Maha
season.

N refers to the number of buffalo pairs.

Table 17: Percentage of Use Hours per Buffalo Pair Spent on Contract
Work by Owner Type.

Q
Owner category

Businessmen Farmers Total
% % %
Padaviya O 43 43
Kaudulla C12 . a4 8
Uda Walawe as a5 . 96

Source: ARTI/Reading University Farm Power Study

From the data displayed in Tables 16 and 17 it may be deduced that
the extent to which a team of draught buffaloes perform contract work
is dependent on the size of the herd: the larger the herd size owned
the greater the likelihood animals will be made available on the power

hire market.
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However, any future policy decisions on the size of the national buffalo
population in relation to power requiremests for seasonal land
preparation will have to take cognisénee of the fact that buffaloes in
Sri Laﬁka are severely under-utilised.(It may be of interest to note
that the level of use-efficiency for tractors is little better - See
T*Parrinsion et al, 1980b).
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7. ANALYSIS OF BUFFALQ... HERD.-PROFITABILITY .

In this section a hypotﬁétléal buffalo herd operating budget is assembled
in which the major revenue-earning activity, draught work, is isolated
from the remaining cost and fevenue components of herd maintenance. We
present alsggTablé 18 values for specific expenditure and ﬁroduction
items recordéd from buffalo owners in the FarmlPower Survey. The daté
presented show the average annual costs incurred by buffalo owners for
ﬁerd and driver labour and for the purchase and malntenance of equipment

v

feed and medlclneb

The figures are preliminary aﬁévrequire cautious interpretation: they
conceal for instance the frequéntly seasonal nature of expenditure and
the 1mportant uncosted role of family labour 1n herd management,
Furthermore, herding and payment practices vary)between study locations.
At Kaudulla a large number of small herds are frequently pooled under the
care of a single herder during the off-peak months when land preparation
and threshing have been completed, and for this a monthly payment per
animal is contributed by the owners. At Uda Wala;e and Padaviya the
larger herd owners® are able: to employ full-time herders to take care of
the herds in the jungle areas and "villus" (river valley_grasé land);

" for this service herders may receiveta'cash wage or a number of calves.

born to the herd during their employment.

Annual average operatiné“cdSts are shared between hired labour wages

and equipment repair costs. . Hired labour costs ﬁ?{? the major'cqmponegt
of herd expenditure (Table 18). This is made up<6f a:fixed”component.,.)
péid,ttp‘hegdgréx(éﬁere “family labour is mnot involved):irrespectife of
the herd's 1evei“ofﬁprodﬁétibn, and a variable component paid to-idrivers

and operators during the performance of field work.

Although there is aidistinct variationvin:the apounts spent by herd
owners on .labour wages per animal between each location, no readily
discernible pattern emerges in relation to herd size. Padaviya buffalo
oﬁners pay an average of Rs.2353.12 herding costs pér”herd>per annum in
comparison to Rs.373.88 at Kaudulla and Rs.975.44 at Uda Walawe. = When
these payments are adjusted for the number.of'manfmonths_worked and

for herd size the labour costs paid per animal-month (Table 18) suggest
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(a). ,No. of ma&;months,per herd . 2.2 ’
(b) Hired herding costs e iy ecreri .
Per animal (Rs. ) 127.20 63.37 -
.. Per herd (Bs. ) T f12353 12 .~3231§§‘
Per aai‘allmonth (Bs ). - {m__}§ 36 29.34
.Per, herd/month (Rs.)_ ,\,; . 284, 19 173 09
2. Dr1ver/0perator '
(a) Maﬁ-days worked per herd o ‘14'5\1" 18.6
. 5 ‘ U o i- [ER ',' 35‘:% i .l o N \e / 7R PEW
(b) Averagé’ ‘daily wage (Rs. ) 14715 B 1) Sl
(é5 'D;iver costs’ K - .
Croe Wi FROE S EONE Snd L £t il gt LA
PPr animal (Rs ) 4.82 6.96
Y. PRI e R . P
- Per herd (Rs )y 5 iy ghiggn TS i
PAET v vl B L bt A od O EAVE T e E
3. Total Hiredeabaurﬁgps -
I . il gl YR AT
¥ pgplanima¥(Rs). 5 W pang ol R34 98195 oy _§§R§%bdwou
Luperrherd. (Reu): Sing o e 27065 B0 - 679 34, -, 339197 eaia
F“Eié‘ﬁ?‘.’fé&‘!j‘i‘iﬁéiifgéi_ e
_Per;ahimalgv(Rs{) y 6,79 42,63 . 40.0%
Per herd (Rs.) 125,59,  251.54 1245.0%
. . ! i ot
1Includes ma]e and female adults. exvepf at Uds Walawé_where only
males are used for draught. ' '
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Pable 18 eontinued

Padaviya{hﬁaugplla Uda Yalawe

Bevenue o
s cugh
1. Curd and milk sales
Per animal (Rs.) cid ©0.87 . ©.25 48.01
Per herd (Rs.) 16.13  1.46  1493.23

2, Hiring out for custom work (estimated) o

_ (a)
(b)
Notes

sabye s agt

: s

Est1mated no of hire

TX T < I Wi
honrs per pair : 143
Hire revenue
Per draught pair-(Rs.) ' 715
Per herd (Rs.) 4361

Assumed each buffalo pair works

2T 320

1138 - - 1800
290 8320

333 hours p.a. (FA0,1980).

The proportion of this annual uéége devoted to contract

work is calculated from Table 18.

Calculated ‘at rite of Rs.5 per hour per pair (or Rs.25/day).
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that substantial economies of scale are enjoyed by larger herd owners.
The use of famiiy labour for herding is more widespread at Uda ngawe
and Kaudulla, where the number of man-months of hired herd labour '

) ranges'from th to four each year. Average monthly wage paid including -
§§a§ vary from Rs.173.09 at Kaudulla to Rs.239.08-at Uda WalaweAand
Rs.284.19 at Padaviya.

The rate at which driver/operators are hired by buffalo owners varies
between schemes in a manner similar to the order of magnitude of hired
labour for herding. The general impreséion given by the figures in: \
Table 19 is the greater importance of Padaviya herd owners as a.sourée
of local employment in an area where oiféfarm employment opportunities

are scarce.

The average anmual outlay per énimal on, equipment and reﬁair eosfs
(ropes, medicines, ploughs and harnesses) is highest at Kaudulla,
at Rs.42 . 63,and lowest at Padaviya, at Rs. 6 79, Tbis type of
'expenditure varies 1n direcf proportion to ihe Zi%vel of work berformed e
by animals to the type of capital investment per animal, and to tillage
practices (puddling or ploughing), and no evident economies of scale

are discernible under this heading. -

The importance of commerciél dairy ‘activities at Uda Walawe as a

source of revenue is evident. Egnally important as o source of’

revenue is the potential income derived from hiring out of buffalgpes for

custém work, which accounts for 96% of total work time amongst the large

Uda Walawe herds, 43% for Padaviya herds, and onlf 8% for the small-size
herds at Kaudulla.

The potential annual revenue that ean be earned from buffélo ownership
varies directly with herd size. In this following aection ao attempt
is. made -to evaluate the profitability of owning and operating a buffalo
herd, using a conventional input-output :methodology for examining

cost and revenue dats. -
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Table 19. Annual Cost and Revenue Flows from Buffalo Draught Activities
(high performance raﬁ¢:3 1/3 days/acre)

. Tethering/ Free grazing~
stall-fed

R A , B C

Herd Size ' 4 20 40

No. of draught animals : 2 10 20

Unit . ' Rs. Rs. Rs.

A. Costg from own farm work (2.5 acres). -
1. Buffalo value1

tillage> . fe 312 312 312
threshing® 3ys 375 375
‘Labour value2 (Rs, 20/man-day) 1 -

tillage : | 250 250" 250
threshing5 300 300 300

=Sub total costs

9 NER Y
B.Revenue - from custon work

1. Buffalo pair rental (Rs.25/day) for: - et e e
35 days : o o " 875 3062 3500
“"60 days AR po 1500 5250 6000
T%té!LQQQUr?“N.? &ti“ PR S s ST :“;; e TeL
C.Revenue (i.e. costsisaved) through - |
not hiring the following: e S
1. Buffalo + labour 1237 - 1237 1237
' .2, Tractor(Rs.450/acre)’ | 1687 - 1687 1687 -

o cSubrtotal revenué .

Tt o . R o
(a) 35 day rental+C.1 2112 4299 4737
Vo - Lo . . R Lo . .

CbY-.35 day rentalsC.2. . o 2562 4749 5187
(c) .60 day rental+C.l 2737 6487 7237
6937 7687

P e

fﬁ;gg):160rgéy-rentalfc.2. : - 3}8f

'“Return;on.Capital"lnvestmentfdw L

Herd Ani- Herd Ani- Herd Ani-

: 9
L per Draught: “pal _mal . ~mal

(a) BEVaay”réﬁialfc.l ' 227771138 4922 - 492 -3072"-154
®) 3%¥aa§*reht$145§§ o N 4492 2246 7137 714 - 857 - 43
(c)- 60 day rentalsC.1 : 5356 2678 15692 1569 9234 462
’(d)TGOLd£9ireht51+é?é‘ VR0 L 7569 378417908 1791 11449 572
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@bbxadﬁhﬁéﬁfxmhéﬁﬁﬁ.nate* 8 days/aore) ’

T@8 - BIV  TEIT Bigé opER

I A F ey vsﬁ ‘Ga

Ot AP Lo
A 5
oL ;

: : Tethering/
Lo - L - -stall-fed .

vﬁvemrd Si"mz»e e ot S A'.j.. o P e f:’
No. of draught animals o
Unit ... . T

A. Costs frem‘own farm work, (2.5 acres)

1.. Butt'alo vgluel
“ikillage

threshing |

ST

z Labonr value(Rs 20/man-day)
\L' tillage" R U Loeiair -
threshing5 ) ., 30 300

KJ’Tﬂeﬁs“’}N[xl'

o U AR thge Y ;y;a, Ty xu fod
2025 & 2025

- Ered

J\Sub total quié N

B.’ Revenue from cuatom‘wnrkﬁ

°» But¥alo :pair;rentgl. (Rs.25/day) for: Gk
' ST v ya kRN ()

: 3500 .
S F LR 4 (‘vgmg S Y

(ﬁ)

.‘}t»f”'f‘. W i‘:uj- I SR ANON Loty e P R
1. 35 'days~-' Ol BEenti G e H
B P e v .
wVa S dahral VD RS v
60 days Lo L SN L B TR PNt N .';"-E,:"' 0«"3

2. iﬁpbur75“*‘ L , “ - - e

c. ﬁééenue(f:é: costs géféd) through )

not hiring the following: , v L QR
1. Buffalo +. T gp2s Y 3085
1687 © © 1687
total revenue~' h _ R Seden
35 day rental+C: 2% 2000 ' 5087
35 day rental+C, 2 2662 4749
60 day rentalsC.1 3625 1276 o
co ?gy:renta1+Q.2. 3187 G987 -

Y . o

labour
2. Tractor (Rs. 450/aere)
'“Sub
(a)
,gb)
_(9)
@

Return.on Capital Investmwent
Per Draught”: , B e

e o Herd Ani~ - Berd Ani- . H q Aaiv

U R TR mal ‘:"“" i Rk

sty - T P R Lt Rt

N3

~(a) 35 day

(b) ‘35 day
) Gd”dat—

rentals+C.2 -~
Trental+C.1

rental+C.2:

rental+C.1 -.

40

2277 1138
813 306
5356 2678

3690 1845.

s922 492M

3259 328

5692 1669 
14039 1408 R

L3072 - 154
a4735 - 237~

9234
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NOTES ON TPABLES 1# AND 20 - 7.

)

[y

Befers to the epportunity cost &6f not being able te hire out. Im

all ealculations the daily rental for a buffalo pair is Rs.25,
exelusive of labour. The daily labour wage is Rs.20,

2.5 acres/Maha + 1.25 acres/Yaia, at Bs.25 pair per day.

Threshing rate is 0.25 acres/day. - o : R

(2.5+41.25) x 3 1/3 man-days at low performance rate,

and (2.5+1.25) x 8 man-days at high rate,

3.75 acres x 4 man-days for threshing.
M S asy -
It is assumed utilisation ratés decline with herd size '

Factors used for herd sizes of 4,10 and 20 are 1.0,.0.7 and 0.4

respectively.

Labour supplied by farmers hiring in buffaloes.

Refers to the value saved through not having to plecuzh own land
by rented in buffaloes or by tractor. In the former case, ‘the':
value saved is'gdgptical to A, the opportunity cost of not being

able to hire out buffalo.

Calculated as the pet present discounted value {(revenye less costs)

of the returns to buffalo draught work over the animal's useéful

working life. {8 years) Purchase price of a buffalo pair is Rsi2030.
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Table 21, Annual €Cost and Revenue from (non—draught)dﬁuffale Maintenaﬁee

at SR ’ o R i B e

-

h%etheriﬂg/”: 'T?fééigiAZing
‘stall-fed -

A S.ene CU B e

Herd size - 4 20 40
Unit o . i Re. L oo Re. nor (RSIeT.ED b

> o,
‘Expendi ture T BN F e P
Ropes, equipment and maintenancel 116 580 1160
Veterinary4 o i 0 0

[N

'R

Total .‘ ' " ) ’ . 2856 B 2820 i 3400

Production '

Milk and curd® 0 1341 2682
ManureS ' 48 41 82

Beef '5316'37 SR A R T O iawme - TR * EN A ¢ AT




NOTES N TABLE 21

B P

-Estimpted at Re.29 per snimal per sonum (Table 18).

1.

2.

3.

. PR
f3 ez wgpi

Fivas - T e

Aversge monthly wage for. Berdgmsa ie éstimatad a8 Re.224 (Table 18).

Few Dry. Zone tarmersuprovtdeAcqncentr;tqgmgr?gegt pasture for their
‘Pﬂﬂﬂ!,u,rﬁf tethered hepds (A), grass is cout and esrried to the
FE ot B RGNt A A SIS :

_ Animals: the labour effort reyuired ig ivocluded in tpp_annngl costs,

includidg famdly labour,

s

Yeterinary expenditure is'generdlly,negiigibla (Table 18)

Aasumes 30% of, herd are milk cows, with, qverage nilk yield of 149

lttran/yr.. valued at Rs 2/11tre (Richardq and Agalawatte, 1980) .-
h-\

Nnnure haa no economic valne in wmany parts of the Dry Zone except

1n thn Rorth where 1t is uysed extensively in subsgidiary crOp

production. In our calculations wanure is valued at Rs.12 per

animal per year (Richards and Agalawatte, 1980). For free-grazed

herda a weighting ‘factor of 0,17 is used since for 10 months in

the year herds are grazed avay from the homestead

e
0§
B L PR S o
¢ s IS (451
A Y
i i ,l 1!
Ben
o
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In Table 19 and 39 cost and revonno data ars estimated for three dtﬂﬁw#o.t
herd sises with tho ebjective of anmpartng the returns to emell and lorge
draught herds resulting from apnual land preparetion, The herd sizes
correspond epproximstely vith sverage herd sizes reeerded in eash of

the survey lecations. A weighting factor has been used an calcu!m%iug
rovenue from custom werk in order to reflect the rolat!oashtu h2tuoed

herd gize snd. lavela of animal utilisation. Output per druught aaimnl

i¢ lower in large hards because the organisational skille requirod in
arvanging suffieient contracts to ensure full empleymaa@ ot the whole
Berd are geperally weak.

Cost and revenue flows are ealeulated'tor alternptive vrates of
tillage performance ond for length of the ploughing sosses.

Despite the sisplistic methodology wsed, some indication 19 given of tbe
gise of returns resultisg from drpught work eaised by a-farger from hig
original Dbduffalo investment. " Consideripg first Table 18, the capital
veturn per herd imcresses with the number of days worked, and iz enass,
where buffaloes have been used for tillege ingtead of tracters. s
hord basis, espital returss ave consistently highest for B(herﬂ al¢QWIO|.
uegattvo returns are experienced by € (herd eige=40) for a4 38 day wowhang
geason, becoming positive ovar a 60 day peried, end mzeeeﬂ&ns A ?blb
ausseata that enall berd aiaea ere moye profisable to 8 farzey thsa vc!v
lavan herde where the ploughing season 19 ghort, elthougd B sopzﬁacuco
thn Bost profitable herd size under all condrions. On @ gggﬁgg;gg} basie,
vctu:na vary inversely with nerd sige, asnd the grentwat goins ard
ujﬁyed by A. ’

.

Ih Tahle 20, the lower sseumed tillage periormance rote b! 8 dcyq/hnve

.mcr poar reducea oversll returns op investnent and n%tera tho rsntlna
-of pro!ltability. The resson for this is the aaay to tha 1uvnaw of

rlaqqhgys nu acyp of lend by tractor DAV bac«aéa 1ess espensive than by
uaang buffelo and labour Thus, these farmers mibgptituting tractors fo¥
non-mechanised power earn higher returns on thely dpvestment. AS in the
previous table,B records highest returns, and on & Per gninpl basin the
advontage lies with the small berd (A). ’

a4



.fobleuzi examines produotion and expenditure items in relation to nom~ -
drgugﬁt activities.~ Herds laboui.payments (family labour is costed here
on the sahe oasis as hired laboor), the majorvcomponent of expenditoro,
give rlse to distinct economles of scale for 'lafger herd.owners'
However we have already noted that small herd owners at Kaudulla
frequently pool their animals 1n a common herd during off~-peak months,
for which a monthly charge per animal is levied. Milk production 1s'

“the most important source of income for owners of large herds, and is‘

severely limited by draught 'requirements for the small herds.

In summary, the scopé for ach"iéizing greater levels of utilisation =~
amongst buffalo herds numbering two or three draught animals enables
the highest rates of return and prof1tab111ty per animal to be reaped

.by farmers in compar1son to the returns from large herds. <
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8.. ES%&MATING FUTURE DRAUGHT BUFFALO REQUIREMENTS

Kﬁving argued the need to encéurage a greater buffalo population te

meet annually rising land preparation requirements we discuss here some

'~ of the problems gncountered in planning exer@ises designed to estimate

‘the numbers of draught aniﬁaib that will be needed for tillage purposes,

Althongh this type of farm power planning is essentisl, its effectiveness

4s :highly sensitive to a number of crucial assumptions on which often

ovast amounts of aid/loan funds are based, 1 Hitherto, farnm péWer shortages

. have been postulated on the basis of observed delayed and’ stﬁggerhd‘

land preparation,'orron'the basis of estimating total‘tractor “atitf ‘Bufifalo

stocks, deducting est:ma;es for breakdowns and non-agricultural work,

- and thus arriving at the number available for farm work. The use of

.selected performance rates then pérmifs the potential work butput of

this stock to be compared with the éﬁltivated acreage: the potential to

‘plough more than the available acreage indicates surplus of farm power, .
and :vice versa. The lack of precision'in,buffalo population data has

already been discussed in Section 4. Assumptions about buffalo field ) ..
periorﬁanée-rates are dependent on the type of implement used (if any)\ |

-and its condition, soil condition, water use, and size and . condition

‘of ‘the buffalo. Experimental rates are genefally higher than those.

achieved bh'farmerg‘ fields, sincezmost'of these factors are more

favourable under experimental conditions.

Assumptioné ‘concerning the length of the land preparation season are
difficult to quantify, yet the estimation of the tillage capacity of

a given herd over time is extremely sensitive to this factor. It

is dependent on soil, Wa¥er snd weed conditions,‘farmers'xaccess to
~eredit an&ninhuts, and on the strucﬁure and prganisational.efficiency ot

«the~p6wer hire market.

- s o, i ot

For a critique of draught power planning methodologies in Sri Lanka
see Farrington et al, 1980c:
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We mention briefly here the assumption used by the recent FAO Report
of Farm Power Availability (FAO, 1980) in order to illustrate the
shortcomlngs of this type of planning methodology and comnsider its

relevance to draught buffalo in particular.

Table 22: Buffalo Tillage Capabilities

-

-Total number of buffalo pairs 73000
available for cultivation

Length-ef'bloughing season (ésys) ) 32

Performance rates (acres/day) - 0.154
(full land preparation) dhe -

Calculated acreage capacity‘“*' o , 360000 .

"Actual asweddumised acreage - 11685600; ..

Acreage capacity of tractor - SRR el s
population and mammoties 837144

Estimated farm power deficit .. . : . 488456
(8cres) . T

Source: FAO Farm Power Availability Study, 1980,

We present our own estimates of the natlonal buffalo populat1on in
Table 5 along with the reasons for accept1ng them. On the basis that
the number of draught buffalo palrs should be 168740 rather thsn 73000
and accepting for the moment the FAO assumptién of length of ploughing
season and performance rates, the t111age capability of the national
berd increases by 471551 acres, sufficient to almost f111 the farm
power "gap" on an aggregate national basis, but with pos31b1e regional

imbalances.

It is felt also that the assumed buffalo performance rate of 0.154
acres per pair/day may be an under-estimate, though is probably more
appropriate to the trampling or mudding systems of tillage practised
in the Wet and-Intermediste Zoneés. An alternative estimate of 0.3
acres/day for their use w1th ploughs, as is common in'the Dry Zone, has
been suggested by Parker (1978). 1If accepted, this woula add another
340888 acres to buffalo tillage capability. With these two revisions alone(
a claimed farm power deficit of 488456 equivalent acres is transformed
into an apparent surpius eduivalent * to 1259904 acres: a 29% farm power
deficit at one extreme is, at stroke, changed to a 46% surplus.
: )
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planning the an1ma1 component of farm power suppllbs, wh1ch will leave
the present role ol and future requ1rementq for anlmal draught Open

,,,,,

to debate for sone time to come.,

Yet, eultirafed acreagee are planﬂed‘to éipand rapidly in the next

few years: an ant1cipated 500000 acres of irrigated land under the
Mahaweli Scheme alone will be added to the exist1ng 1685600 acres of
asweddumised land The pressure to arrive at an obgective and balanced
view of future farm power requirement is therefore,_pressing. What
seepns eertain is that, if we postulate a stable or declining share of
ploughing to be perfermed by trectors, huffalo population# and use~ i
1nten81ties w111 within the next 5~10 years, have ‘to expand at 'a rate’
sufficient to plough a higher proport1on of the antic1pated 2.1 million

acres than the present 37. 3%

The policies and problems contingent upon such an intensification are
discussed below. ’ - ’

D N I T T LI I P T
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CONCLUSIONS AND RECOMMENDATIONS

The observed costs of tillage and threshing by enimal and
tractor power to the national economy (Table 1) present

an overwhelming casé*fdr ekpanding~the~pr0portion of paddy
land tilléd ‘by buffalo end for the reducing current levels ot
1nvestment ‘in‘tractors. To plough an acre of land by draught
animals is far less expensive “to - the ‘national economy than.

tractorisod ploughing.

Yet, tofpresent a complete picture of the potential -coeek and
benefits to the national economy of the .alternative systems .
reduires more comprehensive analysis. Aninal draught (buffalo
power in particular) -is not practicable 1n hard soil conditions.
The area of potential substitution between butfalo and

tractors is therefore limited to areas where the soil can be

softened by rainfall prior.to ploughing .(ds in the Wet Zone).

4Fpr the Dry Zone, however, i1t has been claimed that continued

reiience on animal draught would cause high consumption and low -

.productivity use of stored water, and loss of the potential

" productivity of early rains. Given asuif:lciently : large

animal population, there seems no reason why 1nter~tqrm stagger-

"~ ing of cultivation should be more sewere than with tgngpore. On

the other hand, the fact that animal tillage relies 'on soil
pre-wetting will render asnimal draught systems overall a late

starter in comparison to tractor power.

This is a complex issue which can only be touched upon here.

To the best of our knowledge, no recent systematic experinentel
work on the feasibility and costs of tillage by tractors under
completely = dry conditions appears to have been done. o

Under the Tank lrrigation Modernization Project [ G -] Tnnks")

_a successful Maha crop was raised in 1980-81 by (chietly)
tractor ploughing on the rains at Mahakandaraws Bcheme. There

seems nothing to prevent animal draught from achieving a similar
quality of tilth on the rains, given appropr;ate‘ 1np1egente, The
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- by transfer of animals from areas of low use-intensity to
areas of high demand e G
7q&by improved feedstuffsrtor stall fed animals N
- ,by purchasing, feeding and veterinary care schemes for juvenile
ﬁ¥\fanimale

- by more wideepread uge of improved and. steel-tipped ploughs.

Policies necessary to achieve .these objectives hardly need elaboration,
though it ahould be stresaeq that the current division of Ministerial
Te8pPORS ibility between crop .production and animal husbandry canno fbe
corducive to the development oI integrated liveatock/crop production

aystcoa, e
s
3. In the medium term, it is clear that the only future for animal.
¢raught 1ies in systems relying predominantly on stall-feedingy
recuiring a shift away :rom the traditional eubeietence nature
of indigenous 1low-cost buffalo management systems. Mnch can be -
¢ome to establish these in the design of new settlement schemee
cr.in the rehabilitation of old ones (and it is worth noting that
a switeh back to animals on a large scale is particplarly aifficult
' to ochieve where experience with tractors has been widespread). The
focts of new stall-feeding efforts might therefore best be directed

tewords new settlement areas under the Mahaweli and other projects.

Curront stall-feeding systems at_Kaudulla rely on cut-grass feeding,

end achieve use-levels per animal, and animal sizes, comparable with

cren grazing. The introduction of improved feeds would increase

. .both the power output per animal and the length of time over which
vort’ can-be sustained. The potential for growing improved reed crops
.elcarly exists on highland allotments, most of which are grossly

- vaéirutilised. . Similarly, we have observed in Polonnaruwa that
potentially valuable rice bran is frequently sold for ag little as
Ps5.8/ hundredfweight or put to low-productivity use as a fuel in

r~Thciling.

wAdd‘tionally, with atall-teeding the potential for use of by-products
euch as manure and milk 18 raised. Veterinary servicee are more
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easily adminietered, the risk of disease appesars to be reduced,

and productive  sssets { in the form of draught animals) are

more even%y spread among the comﬁgnityi Organisationgl”ﬁfgblehs in
AR i L I S0 N OIS ST O 10 0%

hiring out small numbers of anxmals are fewer than with'the larger

Bivemab s
herds found under opeu'%véz%ng and 0 the potential for raising
’]B J-_,; a¥ Ry °b‘\ .
overall uéé 1eVels is h1gher und%; 5%1}1 herd stall feeding systems.
‘ B 344 ...

For th@‘T&hQ§HQéérﬁf”ﬁut ﬂye?uir1n a%:early ﬂtart are~policies
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Finalljj“we must stress that buffalo developmenﬁ stmategies should

not be formulated in isolaflon from tﬂe potential wffered by other

types of animal ‘draught. Bullocks, forﬁexdmple' are -a-: dual—purpose
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draught animal- (haulage and field Work)and can achieye higher
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‘work" output over longer perxbds*than*wbuifalo. They e}sg reunire
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ﬂfre careful husbandry wand feedlng.u Whikst. thediripotential has

been widely exploited in the Jaffna area, their agricultural use

%y ‘otHer parts of ‘the ‘countryiis ot common. Would ‘the potential

Hifdr ‘wider wHe either alongs;ézior'instead of . buffalo development
merit “'considerstidn?:” Ogigieb%hGWbawriers (puggiklyv cultﬁ?al‘ ;
1 oFiginy) ¥o lsdch: ﬁt&ate y téa'fdnmidebleﬁx We; };;1 fﬁ;&‘%he§ )

“ghouwld &t lesst beﬂdonalde;:%:asLawcnptxﬁh bef;;;;ééggg;; -develop-
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Pndi swirsenct - o hagrezdo Ao cwlbkmkd  Howplito o

I ¢onelds #on Tofractors ‘Hawe pdifs toriealily gainsd sground through .

g ‘widé'tletwork B subsidies: many iof which ave continued:to

exist untill very recently. A successful re-assertion of
animal draught will depend to a large degree on a widening of the
'gap between currént markét costs ‘of ploughing - under the - -two.
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systems. Our evidence suggests that animal hire charges
" tend to follow the upward trend in.tractor hire priceé, and
co escalating fuel costs alone are unlikelj to wideu tils
cap for the farmer who has to hire in eifherfpower tyie. Ao
The widening eost advantage would sm to 1lie primarily
with those who can own animals, and this suggests that the

thrust of policy should be towards more widespread ownership.
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APPENDIX
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LRLaET evid ot ssAttachment 1.

REPERC PRI NN ¢ TN A8 H
HOURLY OPERATING *~€OSTS OF FOUR-WHERL TRACTOR
P i e L i
i - Pinancial Beonomie
- _Rs./hr. __Rs./hr
: : o ghgs
A. 4-WHEEL TRACTOR
1. Amnual capital charge® 42.28 30.92
2. Repairs and maintenancec 24.70 24.70
3. Fuel (1.24 gall/br)® 26.04 31.00
4. Lubricants (0.2 x fuel) 5.21 6.20
5. Housing, tax, licensing and insurance’ _9.50 _9.50
10773, ~102.32_
B.. IMPLEMENTS ( 9 tine-tiller and cage wheels)
1. Annual capital chargef 6.12 4.47
2. Repairs and maintenance® . 3.57 _3.87
Sub total - 2.89 _8.04
c. TOTAL OPERATING COSTS
1. 4-wheel tractor : 107.73 - 102.32
2., Ihplements 9.69 8.04
3. Operator payments - 4.00 . 4.00
Total per hour Rs.121 .42 114.36
Total per acre ‘ o 457.44
(a£.4 hours/acre)h Rs.ﬁ§5;6§ Co- ';E;ZEE
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Atfachment 2.

HOURLY OPERATING COSTS OF TWO-WHEEL TRACTOR

Financial Economic

__Rs./hr, __Rs./br
A. 2-WHEEL TRACTOR
} .
‘ b
} 1. . Annual capital charge . - 9.59 » 7.90
| 2. Repairs snd maintenance9 . _ . 6,60 6.60
| 3. Fuel (0.185 gall/hr)® 3.88 ’ 4.63 s
| 4. Lubricants (0.2 x fuel)" 0.78 7 T o.e3 '
5. Housing, tax, licensing, and insuranceél:so 1.20
| Sub total 22.35_ 21.56_
|
|
: B. IMPLEMENTS ( rotavator and mud wheels)
B R
1. Annual capital charge; L 7.16 .5.91
. 2. Repairsland‘ﬁﬁfﬁfénanceg o 4.92 4.92
| 12.08 10.83_
C. TOTAL OPERATING COSTS
2-wheel tractor o 2235 21,56
2. Implements S 12.08 10.83
3. Operator payments: o RERER 3.60 3.00
Total per hour ' R8.37.43 . ... 35.39
Total per acre )
(at 8 hours/acre) Rs . 299,44 283.12
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Attachment 3.
o o B

\
-

NOTES ON ASSUMPTIONS USED IN TRACTOR OPERATING COSTS

(a) Since the present eXchange rate (US $ 1=Rs.18) reflects the
market value of the Rupee, no shadow rate is rurrently used in

project appraisal studies (Central Bank) .

(b) The animal capital charge (A), which incérporates values for the
opportunity cost of capital, is: o '

P x r

. 1 -
NC 1~ (1 + r)n -)
where: Sl i
(i) P is purchase price of. a new tractor (Re. 190000 for & 47 H.P.

4 w.t. and Rs.24000 for a 7 H.P.2 w.t.)
(ii1) r is rate of interest.

17% (F). is the current commercial bank rate for loans of
-+ less than Rs.100000. In certain project areas the ;nterést

'~rate on tractor‘ioans varies from 129 to 16%.

10% (E) is the minimum internal rate of return used in sone

pro;ect appraisal studies.

(iii) n is the expected working life of the tractor in years (10

years for 4 w.t., 5 years for 2 w.t.)

(iv) N is annual usage of tractor in hours (IOOO-hours'for 4 w.f.,

800 hours for 2 w.t.).

(c) R/M x P

Total working life (hours)

where R/M is the repair and maintenance factor (1.3 for 4.w.t

and 1.1 for 2 w.t.).
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(e)

€3]

(g)

(h)

Attachment 3
The current pump price of diesel (F) is Rs. 21/gall. Sinee the
estimated subsidy is Rs.4/gall (Ceylon Petroleunm Corporation)

+ the shadow price of diesel is assessed as Rs.25/gall. (E).

Fuel consumptions is based on the formula.0.12 litres/horsepower/

hour for land preparation (FAOQ, 1980) .

0.05 x P

Annual usage (hrs.)
‘Based on the formula in (b) above:

(1) ‘Purchase price of loeally manufactured tine tiller ard cage
wheels 18 Rs.11000 for 4 w.t, (n = 10 years; N = 400 hours/
. year). '
(ii) Purchase price of rotavator and mud wheels is Rs.6000 for
2 w.t. (n = 5 years, N = 268 hours/year).

From (c) and (£.ii) above.

(1) 4 hrse/acre for first and second mudland preparation. This
" compares with 5.1 hrs/acre for Anuradhapura Distriet and 4.3 hrs
hrs/acre for Mannar District recorded by the Department of
Agriculture for two mudland (irrigated) preparations during Maha
1879/80 (Cost of Cultivation of Agricultural Economics, Farm
Management and Statistics, 1879),

(ii) 8 hrs/acre for first and second mudland preparation, compared
with 8.4 hrs for Polonnaruwa District by Department of
Agriculture during Maha 1979/80 ,

In addition:

1.

Threshing performance rate for 4 w.t. is 2 hrs/acre, with fuelA

consumption rate reduced to 0.88 gall/hr.

A note of caution - the appended tractor operating costs are based

on current(May 1981) prices. Since the majority of 4 w.t. in the

country are at least 4 years old the average level of operating

costs, strongly affected by the purchase price, are considerably

reduced. For instance,ﬂthe present financial cost of operating

a 4 w.t. bought new in 1977 . for Rs.110000 and implements for

Rs.6400 is calculated. as ‘Rs,84.87 per hour, or Rs.339.48 per acre.
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Attachment 4.

. o
LR (IS

DAILY OPERATING COSTS OF BUFFALO PAIR

S\ e -~ %+ Financial Economic

——— i i S v o — - —

A~ BUFFALO PAIR

Annual capital charge” o 7.24 5.M

2. Adult mortality loss® - 1.2 sz
..Hpnvw lessicalf ?aiﬁéc?.ﬁ‘:. R -'-1.62ﬁl et 162
‘Feed® Y Y 0.00
veterinary charges® o0 7 0.00
5. Housing, licence and insurance 0:00° © 7 0.00
Sub total o S :gééﬁ - 5.81

'B. [EQUIPMENT (yoke, harness and country plough)

Annual capital chargef .. - 0.89 0.70
- 2. 'Repairs'and”méintenanceg S swt 0,56 - : 0.56
Sub total - i . . O }.Lf‘!é o _1__5_3;6-

C. LABOUR

1. Herd labourb ) ;1,08
2. Driver/operator charges1 . - 20.00
Sub total . f _ S 2108

TR L e

D. TOTAL OPERATING COSTS -

A + B + C (per day) o ~ Rs. 29.67 27.41

Total per acre:’ ; T o .

.at 0.3 acres/day » Rs. 98.90 91.37

at 0.125 acre/day ' 'Rs., 237.36 219.28
A
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Attachment 5.

NOTES ON ASSUMPTIONS USED IN BUFFALO OPERATING COSTS.

(a) Annual capital charge (A)

Pxor

N (1l - -~——-3.~__- )

(1 + r)ll

Where:

(i) P Rs.2030, the purchase price of a 4-year old buffaleo pair
(270 kg. cow, 310 kg bull at Rs.3.5/kg).

(ii) r (rate of interest) is 174 (F) and 10% (E).

(iii) n (expected working life of buffalo pair) = 8 years

(iv) N usage per year=333 hrs (FAO, 1980) or 65.6 days (at 5 hrs/day).

- The slaughter value of the buffalc pair at the end of its working life is

considered a benefit and is excluded as a cost of operation.
(b) Adult mortality loss is 0.05 P : 66.6 days

(c) Value of calf produotnon (55% natality - 20% mortality, 70 k.g.

calf at Rs.3.5/k.g.) = Bs.l107.80

Aaonual usage (days)
(d) 1In most of the Dry Zone buffaloes are freely grazed. VWhere
competition for grazing Jand €xists am economic cost of feed will

arise.
(e) Veterinary charges are generally negligible (See Table 18)

1) Based on (a) above

P (Yoke, harness and countrv plough) = Rs .250
n = 8 years; ‘N=66.6 ‘days.

(g) Repair and maintenance factor = 1.0 of purchase price
weighted for distribution of equipment usage between ploughing and

threshing).

(h) Herdsman charges when animals not working = 2 adults + 0.58

calf = 2,55 x Rg.2 x 10 months = Rs.51.

Shadow charges for labour (E) are 50% of fipmancial costs.
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(i) This includes meals and other payments in kind. : ’

(j) Parker, R.N. (1978).. - SR ‘ -

‘Threshing rates are estimated at 0.25 acres per'5 hour day

for a buffalo pair.

60




~

T

Y

Farrington.J, Ryan M.J.;

BEFERENCES

I

Burchgewb. .

b

Abeyratne, F. and

Bandara S.,

'JFarrington.J:”AbeytatnéXF§'
Ryen.M.J, ‘and Bandara.S.

Farrington.J, Abeyratne.F,. -

Ryan.M.J. and Bandara:$§..

Parker, R. N.

¢1979)

;Ciésqé)

(1980b)

(1980¢)

(1980)

(1979)

(1978)

e

Draught. Power for :Small Farmers -

]

Overseas Aid and the Transfer
of Technology: A Case Study of
Agricultural Mechanisation in
Sri Lanka. Thesis submitted for
Ph. D., Institute of Development

Studies, University of Sussex.

Energy in the Small Farm Sector

in Sri Lanka, Seminar Proceedings
on "Energy in Sri Lanka", Sri
Lanka Association for the Advance-

ment of Science, Colombo.

Report on Farm Power and Water
Use in the Dry Zone - Part One:
Study Methodology and some Pre-
liminary Results. ARTI Research

Paper No. Colombo.

A Critique of Planning Methodolo~

gies in Sri Lanka. Journal of

Agrarian Studies, Colombo Vel.1,2.

|
|
Umbrella Programme: Sri Lanka Farm
Power Improvement Prbjédt (2 vols)
(AG : DP/SRL/77/012).

Reformulationiof théASri Lanka
- I.D.A@rDa{rj Development Project
Under Credit Agreement 504 ECE.

National Livestock Development

‘Board, Colombo.,

Characteristics of Existing Tractor

Operation. TIMP, Anuradhapura (mimeo).

3




Banatunge, 4.8.,
Farrington, J.

Abeysekera, W.A.T.

Richards) EN. snd

Agalawafta; M.

Shaw, J.R.
Capper, B.S. and
Manser, P.J.

Siriweera W.I.,

P A P

" (1980)

S

' (1979)

(1981)

6478

Some Issues Confronting the

" Rehabilitation of the Major

Irrigatibn Schemes - Lessons
from the Tank Irrigation Modernisa-

tion Project.ARTI3'ResearchiStﬁdy No,

‘A Sample 8urvey Analysis of

Buffalo Management Practices and -

lﬂgrd.Profitability in the Different
Agro-Ecological Zones of sri Lanka.

Workshop on "Water Buffalo Research
in Sri Lanka", SAREC, University of

Peradeniya.

" A Strategy for the Development:6£
the Livestock Feed Industry in Sri

Lanka. Tropical Products Institute,

ODA, London,

Water Resources and Cattle Rearing

in Sri Lanka: A Historical Perspectiv

Ubiversity of Peradeniya. Report
commissioned by ARTI/Reading -

University Farm Power Study (mimeo).

62




