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SUMMARY

The traditional role of draught buffaloes in paddy cultivation
has been eroded by tractor power in the last thirty years.s

Oniy about one third oﬁ[gg%eddumised acreage is currently o
ploughed by animals, Vith major land development programmes,
the demands for draught. power are increasing at a time when -
%dverse terms of trade and balance of payments deficits make

it difficult to support the present tractor~based strategy.

Tt is against this background that the role of buffaloes in
small scale farming is receiving renewed interest, This

paper draws on data éollected bxﬁg%%oing ARTI/Reading University
Study on Farm Power and Vater Usé in the Dry Zone, Data were ‘
collected from a'total sample of 44T farmers and power owners
(including 91 buffalo owners) at three major colonisation sche-
mes by twice-weekly visits over a 14 month period (August

1979 to October 1980)., Preliminary anelysis of.part of the

data has been completed and i examined in this paper,

A compafison-of tractor and-buffalé operating costs provides
strong economic justification for the role of animal power,

- Attention is drawvm also to the inadequacy of current statistical
information on buffalo populations, Careful interpretaticn

suggests only a slow decline since the mid - 1960s.




N
It is suggested that the role of buffaloeé could be expanded
even in the short/medium term by wider use of ploughs instead
of ti:mpling, and by transf v of'adult and juvenile animals
from areas of low (e.g. Hambantota) to areas of high

v

use~intensity,

Tn the longer term, promotion of & stall feeding system such
. as ‘that -observed in parts of Polonnaruwa is stential.__Even
only with a diet of cut grass, the size and condition of animals
is not iﬁferior to that Ffound under open grazing, The system
_ has potgntial for intensifilcation through higher quality feeds,
and permits easy use of by-products., It also seems to reduce
the incidence of 'disease and, by keeping average herd sizes
smail, reduces organisational problem in hiring outa

. . | ; ,

On the other hand, stall-feeding is a more costly'system_to

the owner, and will only be spontaneously introduced where
grazing land is unavailable Policiés to bromote its adoption
are essentizl, They include~eitension 5ervices, subsidised
breeding, purchase and feeding schemes, the organisation of
markets fof working animals, and possibly the reduction of

subsidies on tractor purchase and uses .




BACIGROUFD

From the earliest records of paddy cultivatioir in this
countfy (approximately SOOEB.C.) animal draught, usually

in the form of water buffalo, has bheen used in land prepara-
tion,- Only since the advent of imported tractoxs in the post-war
period have significant reductions in the contributien of animal
draught occursed, During this period tractor registrations have
increased steadily: in 1960 some 3500 4-wheel fractors had been
registered. By 1970 tﬁe figure exceeded 10000 and now approa-
ches 20000, with the majority of registrations having éppeared
within the last two to three years, Similarly, over 12000
2-wheel tractors have been imported into the country since 1970,
Aiong with this rising volume_of tractor usage hes been a
cofresponding growth in the préportion of land cultivated
annually by mechanical means; Current estimates suggest that
about 45 of paddy'land in Sri Lenka is cultivated by tractor,
with the balance falling to buffaloes and mémmoty tillage (see
Tabie 2 below), 'ith major land developmenti programmes such

as the lahaweli, the demands for draught power ig increasing

at a time when adverse terms of trade and deficits in the
balance of trade make it difficult tq support a tractor strategy
on the scale hithefto pursued. Tﬁe role of buffalo in small-

scale farming is thus receiving renewed interest,

This paper will not dwell on the historical reasons which
resulted in Sri Lanka possessing one of the most mechanised
rural sectors in the developing world, a curious position given
the island's per cafita income, average size of farm holding,
cultivation patterns, cropping systems and labour supply. The
explanations for this particular choice of $technology have been
well documented.elsewhere (for instance, see Burch 1979) -
their origins lie largely in incorrectly perceived notions of
shgrtages in farm power which were though®t to be rectifiable
oﬁiy by tractor imports., Since the fifties policy makers have
been easily persuaded by these aréuments, and continue to be

so today, However, cost considerations form the main reason
for a fresh re-assessment of the role and usefulness of the nat-
ional animal draught stock. This is evident from the data

presented in Table 1 below,
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Table 41 : DBconomic Costs per Acre of iAlternative llethods of
Ploughing and Threshing

Power type " -Land preparation Threshing
(Rsa) . _'_(PG-)
Buffalo pair _ 162,88 ' 80..74
2-~wheel tractor 294,93 -
A-wheel tractor 318,34 s 234,20

ilote : 1 At approximately calculated shadow prices.

Source: Tarrington et al (1980a).

At the Begining'of thié year the economic cost to the national
ecénomy of ploughing an acre of land by buffalo was half the
cost of the sawme operation performed by bo%h'types of tractor,
The cost of threshing an acre of paddy by tractor is aimost
three times the buffalo cost, ith recent increases in world

market fuel prices these cost disparities can be expected to

have worsened, -

At real economic costs it has béeen estimated that the total
fuel component of annual tractorised land preparation and
threshing is in the order of 15,200 millions, or approximately

55 of the 1979 fossil Puel iuport bill.

Thus, there exists an ample economic basis for_broadening once
more the scope of‘Water buffalo in rural sector agriculture,
allowing it to regein’a proportion of the acreage currently
ploughed by tractof. Howevér, policies designéd tb ééhieve
this switch need to proceed Cautiodsly. Soil and agfo—blimatic
pérameters limit the area of substitutability belween animals
and tractors: for>examp1e, buffaloes are likely to show an
advantage dnly where pre-wetting of the soil takes place and
“where tillage does not require a high horse DOWer per. power..
unit., Similarly, there is an opportunity cost, often uncon-.-
sidered, in makingvstofed tank water available for pre-wetting
in terms of what the water could otherwise be‘producing (in a..
Yala season, for ianstance), iinally, ahd probabl} most imnor-
tantly, policy encourazing buffalo use will be.effective oilly
if we can feel confident that farmers will be pfépared to meake

]

the necessary effort after having become accustomed over two




decades to the ease of tractor tillage. In other words, if the
! . .
fermer.is to be eupected to resune buffalo pnloughing, policy

_has to be desizned to make it worth his while,
. - LI

BUFFALOTS AFD TRACTORS I AGRICULTURE

The relative importance of animal power in land preparation
(Table 2) varies accarding to the differing distribution of
resources (viz. labour, animals and tractors) amongst the three
maJusr egro-climatic- zones on the island., As the figures ia
Table 2 indicate, tractorised land preveration at almost T0%

of the cultivated acreage is a distinctly ny “one phenomenon
winich reflects in addition to the rainfall, land holding size
and labour density characteristics of this ares a lower buffalo:
paddy land rasio (Table 3) compared to ithe rest of the islanl,'
thile the Dry Zone accounts for 62.1% of the total sswedduniged
acreage it supports only 52,4, of the national herd. The power
shortfall for paddy production under the present usage nattern. .
of buffaloes is partly redressed by the greater number of trac-
tors available for cultivatioan in this zone, It is therefore
logical that, if tractors were to be widely used in small farm
systems, %he Dry Zone would be the fiprst place where they would

gain a foothold,

The smaller land holdings and higiher puffelo azd labour den-
sities per unit of paddy land in the “‘et Zone accounti for

the low use of tractors ia tillage in preferénée to mammoty

and animal power, ‘The abundant”grazing found in the coconutb
‘growing areas of the~Intermediaﬁe~20ne.(particularly in urune-
gala District) explains to some extent the 63,3% of paddy land
ploughed by animal power: this area has the highest buffalo .
density (157.9 pairs per thousand acrces ol asweddumised land)

on the islancd, Ilowever, it must be noted that Farm Power

Survey data record far'higher buffalo densities at the

colonisation schene level, which inCicates the exteat of

variation coicealed by national and regional agzregated

figures (see Table 6).



. Table 2 : Percentage of innual. Paddy Acreage _iougheéd by

Power Source _ , : . N
Zone Mammoty Animals ' Tractors
% % %
Vet 47,8 41,8 10.4
Intermediate 6.8 63.3 29.9
. Dry 3.7 ' 26,4 69,9
Sri Lanka 17, 37.3 4448

Sourcé Department of Agriculture, Peradeniysd, 'Calédlated as
an. average over four seasons, i.e, naha and Yala in
1977778 and 1978/79. :

Table 3 : Availability of Farm Power .

Zone - Vet : Inter- Dry Sri anka
N ‘ - mediate '

Asweddumified - 377975 261399 1046226 1685600
_acreage .

(1978/79). : o b :

% distri~ 2244 15,5 62,1 100

bution ' CE ‘ :

Effective

no, of power

units available

for cultivation: . S ’

Buffalo pairs  39020(23.1%) 41280(24.5%) 88440(52.4%) 168740
- 2-wheel , 1800(23.3%) 1080(13.9%) 4860(62,8%) . 7740

tractors ' : B ~ ’ :

4-wheel © 0 950(13,9%)  1330(19.4%) 4560(66.7%) - (840

tractors , '

Density of - 103.2 ° 15749 84,5 100.1

draught pairs
per 1000 acres
asweddumised
land

Source : Farrington et al (1980b). - ' ' ' | -



However, the figures in Table 2 must be interpreted with caution
since individual farmers frequently employ a combination of all
three rower types for successive stages of land preparation,

and precise acreage estimates may be both inaccurate and inapp-
ropriate as a means of assessing the significance of individusl

power types,

.Much of the following discussion of the potential for animal
draught refers to the Dry Zone. It is from three major irrigza-
tion schemes there that our data are drawn, and, to some extent,
if animal power can re-assert itself underlg%gficult soil

and water supply conditions typical of this zone, then an expan-~
sion of animal draught in the Vet Zone, where topography,
holding size, income levels and population densities are all

less favourable to tractor use, should be relatively easy,

THE BUFFALO POPULATIOW

Any policy designed to encourage buffalo usage for draught
purposes is immediately beset with the problem of a confused
statistical base., TIigures in Sri Lanka very widely both on the
current size of the national buffalo poPulation and on its rate
of growth: either'defiéiency renders estimation of the current . -
draught buffalo supplies dependent on often questionable assum-

ptions,

The Department of Census and Statistics provides an ananual.
estimate of.the buffalo population which indicates a slowly
expanding herd numbering 844000 in 1979. These annual figures
have traditionally been regarded as inaccurate., A4 second
source of information on the national he;d is the Agricultural

’ Census conducted in 1962 and 1973 (Table 4),



1962

. Table 4 : Buffalo Population Projections(UOOO)A

1973

1974 1975 1976 1977 1978 1979 1980

596 381
596 381
667

711

N Sy

| , 286
378 376 373 370 _' 368 365 363
736 818 = 854 796 814 844

Source : 1) Census base (1973) at 4% p.a, decline derived from

2)

3)

1962 and 1973 Census figure.

Census base (1973) with 0.7% pe.a. decline derivead
from ¥,L,B.B, published projections,

Annual survey figures.,

Between 1962 and 1973 the buffalo population has declined a3

» an average of 4% per annum, giving a current 1980 projection ocl-

286000 head of buffalo based on this rate., A more optimistic
rate of herd decline is 0,7% per annum used by the National -
Livestock Development Board (NIDB 1979) which results in a curo.

ent estimated buffalo population of 363000, However, the DS ..

“Annual Livestock Survey figure is greatly in excess of Census -

based projections., The evidence from a number of recent studies

suggests that there are grounds for doubting the Census data

and accepting the Annual Survey estimates, however unreliable

and inaccurate the figures themselves are., For instance, i1 a

house~to~house census conducted recently by the NIDB in the

Ruliyapitiya electorate of Kurunegala Distriét,buffalo popula-

 tion figures were found to correspond closely with Annual

Survey figures when extrapolated to a District basis. Similar-

ly, a survey conducted by the Department ef Animal Production

and Health at Peradeniya within-a number of Agrarian Servi:n

Centre areas suggests that for some districts the Anuual Survey‘_

eétimate.is a-‘more reliablefmeasure-Of actual livestock popi-
lations (pers., comm., E.i, Richards, FAO/Dept. Animal Broduction

and Health),

Even at the wost optimistic estimates of the current buffal)

population, some substantial reduction since the veak of the

mid-sixties is indisputable. Ifuch of. this is accounted for

by the growing demand for beef, which is the cheapest of wmeats

available to consumers, .Buffalo off-take rates are difficult

to calculate since the slaughter of buffaloes under a certain

age is prohibitéd, forcing the activity to continue coﬁcehled,

’




While the number of buffalo hides processed by the Ceylon
Leather Products Corporation in 1978 and 1979 was 2580 and

4000 respectively, it is felt that the actual rate.of slaughter..
is in excess of 20000 head per annum (Burch, 1979), The shrink-
ing area of available grazing.land and the spread of tractori-
sation in the rurzl sector as a substitute forr-rather than a

| supplement to buffalo draught power, particularly in the Dry
Zone where over half the total herd is located, has also been

a contributing factor to the overall reduction in the buffalo
population in the last decade and a half, However, until the ..
-quaiity of the statistical base is improved many planning deci-
sions taken with respect to buffalo promotion and tillage

requirements will suffer,

Table 5 provides information on the national distribution of
1épd holding sizes in relation to average number of buffaloes
owned per holding, There exists a direct positive relationship
between the amount of land a farmer operates and thre size of
herd under his control: this is not unexpected since ownership
of land and animals are both indieators of wealth, A farmer
cultivating a greater acrers¢ under paddy naturally has a
greater power requirement for land preparation., A total of

68% buffalo raising holdings fall wit'iin the'fivé acres and less
-—swnvrye 1IN the Dry Zone colonisation <chemes the typical
land holdlng allotment %s three acres of lowland and two acres
of highland. Thus, the 1 %a 5 acre category may be considered
the -modal class for the Dry Zone; characterised by an average
herd sigze of 3,2 buffalo, The implication of this for power
requirements in paddy cultivation will be discussed later, At
this sfége the figures prove interesting when compared to
average buffalo herd sizes controlled by oﬁners in. four

major irrigation schemes in the Dry Zomne (Table 6),



P Land qoldlqn
Size of Lands % of " " % of buffalo Ave, herd
Holding(acres) buffe . raising | size pexr
o © :loes ~ holdings . " holding
Ho land - - o 3.6
o= 1 1 +1 244
1= 5 48 | 57 3.2
5 - 10 32 .23 5.1
10 + | 13 .9 Y X0
All sizes 100 o 100 _— 3.8

,'ANALYSIS OF FARM 'POVER SURVEY PINDINGS

‘The ARWI/Readlng Un1vers1ty Sbudy Team is, amonwst other things,

_closely scrutlnlslne the relﬂtlonshlps and degree of subutltu—

felt that there is sufficient variation in agricultural chara-

‘and apnllcable conc1u31ons to be drawn for major colonlsﬂtlon

Table 5 : Dis trlbutlon of Duffalo Ownershln by Slze of .

Source : Dr, I1.E, Perefa (pers, comm)
ﬁJF ALO DEHSITY 4LTD O’TERSHIP CHARLCTERISTICS

tability between a ‘range of.farm power technologles and. water
use regimes in the Dry Zone, Ye present below some preliaminary
results of research which are relevant to buffulo usage - these
are drawn from fieid research eonducted at four major irrigation

schemwes: Padaviya, Kaudulles, Minneriya and Uda Valawe., It is

bterietice displayed by‘this group of schemes to permit relevant

in the Dry Zone.

Table Gfshows some‘intereéting differences in buffalo densities
per thousand ecres of paddy land both between the four coloni-
sation schemes, and between tracts within each scheme. Padaviya
has the highest density of buffaloes, which is probably atbri-
butable to the continued availability of abundant grazing in
surrounding jungle ereas. Both Kaudulla and Minneriye have
very much lower buffalo population densities, which partly

reflects the limited availability of free range grazing land

10



éable 6 : Buffalo Densities and Oimership Concentration in
TPour Selected Colonisation Schemes,

Scheine

PADAVIYA

Tracts: 1«5

A<D
6-~10
E .
11-13

All tracts
KAUDULLA

Stage I: Tracts 1-4
5=9

Tracts 1<6

T=-12

Stage I and II
sk
MIFABRIYA

Stage I
1T

IIT

Iv

v

All stages
sk
UDA VALAVE

Tracts: 2~7
Chandrikawewa
9-11
1732%14
15«19
All tracts

* Allottees and non-allottees

** Allottees only

Source : Farrington et al (1980b)

Total Ho,

of

buffaloes

1922

923

3410

1499
475

8229

723
862
654
223
3162

440
100
1129
390
164

3323

1218
1008
1498
1773
210

6408

T

Buffalo
density
per 000
acres
paddy
land

811.7

424.6
782,2

743.6
3457

668,0

283.5
418,6

226,6

302.7

299.9

70.9
367.6
4079
347.4
224,4

218,9

34541
21945
633.1

.384,8

30746

364,2

o, of
adults

‘per

owner

(o)



in this well-established paddy growing area of Polonnaruwa

.

District, ‘'hat is significant in these two schemes is that

it hasg been possible to sustain substantial buffalo numbers

“under a nanavement system very different from that practised

1n most of the Dry Zone. Grass and forage is generally cut

and brouﬂht to. the anlmals tethered at the homestead, a system
whlch is conpatible with the large contiguous areas of paddy
(ﬂpprox1ﬂate]y 6000O acres) found in this erea, with grazing
land available only at tie peripheries. Contrade between
differing management'systéms‘for buffalo will be discussed:
later when tne authors pxamine some of the implication of their
recommendation for herd expansion, Uda Valawe, in the Southern
part Of the islﬁnd ig ai area which to a limited extent has

on its boundaries forest areas sultﬁble for uupnorting large
herds of buffaloes at sertain +times of tle year, Buffalo
rearing is a long-pra¢tised traditional activ1ty in this area,
which partly explaing the larger herd sizes found there, whereas
at Padaviya the stoc* of domesticated buffaloes started to
1ncrease only since- t1e commencenent oivcolonlsation 1n the
late 1950'3. It is snteresting to note that at Uda ralawe o
tillage techniques ‘are limited freouently to rudlnentarj
trampling of the flocded liyaddes by teegus of bufiqlo a
practice which is ndrtly 'the result of soil conditions there;
Whilstwvariationsiin the density of tractors could be expected
accordlnCP to the ClStlebulOﬂ of income and wealch Jwithin.
1rr1ﬁation schemes (and wealth is likely to be strongly
1nf1uenced by wetervavailaoility, so that distance from the‘
schemé headwories mi@h% sérve as a good proxj for wealth distri-
bution), the same cannot be anticipated for buffcloes. This

is partly becauce a reJuction in their density might be expected
in wealthé areas Wluh the advent of tractors; purtly also

because” they are g relatively less expensive _orm of power

with a wuch longer historJ in small farming.

Our data confirm a declining density of tractors with increasing
distdnce from the head works (Parrington et. al, 1980bl, but
variations in buffalo density do not follow a clear pattern,,

wita the exception of sowme decline at Hihe tail end of Uda

Walawe, (Table 6),

12




The striking differences in buffalo ownegship concentration,
between Uda Walawe/Padaviyé Bh thé,one hand and Kaudulla/

Hinne iya on the other corre¢ 'pond with the di“férences in
husbandry practices mentioned above. Vhere free range grazing
land is available herd sizes tend to be larger (in some instances
individual herds hawve been known. to number several hundred),
whereas with tpthering-and stall~feeding typical herds number
gome three or four adults, With the growing pressure on Dry

Zone land by people and animals it is clear that any future
solution to encouraging larger buffalo population lies in rore
intensive integrated cropping/husbandry systems, Such systenms,
already evident in the Polonnaruwa District, offer the advantages
of spreading more evenly the distfibution of buffalo wealth and
improving potential use-efficiencies of dréught animals as a

result of more closely supervised smaller herds.
- ANALYSIS OF SALMPLE BUFPALO CHARACTERISTICS

5-2-1 AGE/SEX ANALYSIS

Analysis of the age/sex structure of the buffalo population

is important for a number oi reasons. Firstly in areas like

Uda VWalawe the sex is important since-predominantly male baffa-
loes are used for field operations. The greater the number of
males 1n the stock the greater is the draught potential of the
herd., Also, the male/female sex ratio is importent for growth
of the stock, The age of the buffalo population is: important
since it determines the number of buffaloes available at a

given point of time for work,The juvenile population (less

~than 2 years of age) provides an inGicabor of the growth rate

of the'stock gnd thg fuﬁure‘power availabiliv, 3w the area.

Examining the sex content of the overéll adult stock (Table 7)

shows that the mele to female ratio of adults (more than 2

. years o0ld) is 1:1.06, The Uda Ua%awe sample conforms to this,
but in Kaudulla the ratio is 1:0.6 and in Padaviya. 1:1.3. In

- Kaudulla the picture is potentially serious since, given the

fact th2L e howd miea 98 small in this area, the growth of

the buffalo stock could be very snail s.: «.. . e

lead to greater dependence on tractor power. With the juvenllg

13
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stock (less than 2 years) the sex ratio for Padaviya is quite

different (1:0.75)+This raises concern that the growth of stock
more

“would hefon the decline than before, but since the land will

become increasingly scarce in the future for open grazing

this could be a good sign if a~aoféZ§¥:€f1butlon is posalble.
Uhen theé entire population (adult Lxld juvenile) is- anulysea
according to sex in Udd Valawe and Padav1ya a balance (1:1.1)
is maintained ‘while at Kaudulla it is'ﬁéd.69, giving cause for

concern,

STOCK CIANGES

/ —_
Analysing the change of stbck‘iS‘importéht for two reasons.
Various estimates exist of the buffalo'pbpulation and its growth
rate whiéh, as we noted above, are inconsistent, The infornats=

ion from 12 months of observation in our sample, whilst consti-

tuting a relatively small data base, is more accurate and

warrants some analysis here,

Firstly, we consider changes in buffalo herds due to natural

causes, viz. births and deaths over the one year period,

Apart rom slaughter, the remaining reason for stock changes
24 5 g

(i.c. purchases, sales, gifts, and theft), élthough they have -

alffected our sample sizes, do not influence the size of the

national herd,

’

Table\é illustrates the inverse relationship between the size

of herd in a given area and the change resulting from natural

causes, Ior example, in Uda- Walawe, wherc the sample population'
is highest (811), there is a net reduction in thenstOCk'by

8.75% over the survey period, wheéreas in Kaudulla, character-
ised by a wide - dlstrlbutlon of small herds; there has bee1 a

net. increase .of 12.2%.-

4t Padaviya, with an iptermediate stock 81zu, an increase of
3.5% has beeun achieved, Over the three samples comblned there
has been an overall reduction in buffalo numbers of 2,1%, which

is half of Lhe rate of decline calculated 1rom the DCS Census




SUMMARY ,

The traditional role of draught buffaloes in paddy cultivation
has been eroded by tractor power in the last thirty years,. ’
Oﬁly about one third oﬁ[%%%éddumised acreage is currently o=
ploughed by animals, Uith major land development programmes,
the demands for draught power are increasing at a time when
%dverse 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 buffaloes in
small scale farming is receiving renewed interest, This

paper draws on data collected bx[%%%oing ARTI/Reading University
Study on TFarm Power and Vlater Use in the Dry Zone., Data were
collected from a total sample of447-farmers and power owners
(including 91 buffalo owners) at three major colonisation sche-~
mes by'twice—weekly visits over a 14 mdnth period (August

1979 to October 1980), Preliminary analysis of part of the

data has been completed and i@ examined in this paper.

A compafison of tractor and buffalo operating costs provides
strong economic justification for the role of animel power. ..
Attention is drawn also to the inadequacy of current statistical
information on buffalo- populations, Carefil interpretaticon

suggests only a slow decline since the mid ~ 1960s.




It is suggested that the role of buffalées could be‘expanded
even in the short/medium term by wider use of ploughs instead
of t:-mpling, and by tfansf ¢ of adult and jrvenile animals
from arecas of low (e.g. Hambantota) to areas of high .

use~intensity,

Ih.the longer term, promotion of a stall feeding system such

as that obsefved in ﬁarté of Polonnaruwa is essential., Even
only with a diet of cut graés, the size and condition of animals
is not inferior to that found. under open grazing, The system
has potential for intensification through higher quality fceds,
and permitévéasy use of by-products. It also seems $0 feduce
the incidéhce of disease and, by keeping a?erage herd sizes

small; reduces organisational problem in hiring out.

Qn.thevbther hand, stall—feéding is a more costly -system to
the oWnér, and will Snly‘be spontaneously introduced where
grazing land is unavailable, Policies ©o promote its adoption

‘are essential. They ihclude extension services, subsidised
breeding, purchase'and feeding schemess.fhe organisation of
markets for Wofking animals, and possibly the reduction of

subsidies on tractor purchase and use.



figures, It is of interest to relate the stock changes to

herd size and management practices, At Kaudulla, with smaller
avera e herd sizes per famil; household, the »ortality rate

is recordeq as only 1 out of every 25, or 4% p.a. This low

rate is probably attributable to tﬁe stall feeding menageuent
System practised fhere. Jowever, at Uda Vinlawe the picture

is quite different, with = juvéﬁile mortality rate of 81,5%
recorded (62 deaths from 76 births). To somec extent this may

be a reflection of the management system under which buffalo
herds are removed in the dry season to distant areas in search

of grazing land, Under these circumstances the animals become
more prone to neglect and disease, and veterinary fécilities

are hard to come by, Ve have also noted instances where herdsmen
in charge of stock report deaths oflanimals to the owner who,

due to factors of distance and large size of herd, is poorly
nlaced to verify whether the animal has in fact died or been sold
for slaughter. Thus, the high adult mortality rate recorded '
for the Uda VWalawe sample (57% of the total number of deaths)

might be an over-estimate,

Padaviya too has a‘fairlyvhigh juvenile mortzlity rate of 38%
of births, which is probably due to the same reasons as meantion-

ed above for Uda Walawe, despnite the smaller nerd sizes.

Unique to Padaviya are sporadic livestock sales for slaughter,
due meinly to cash difficulties fasced by farmers who lack
other employment opportunities and who were unable to cultivate

during the Yala 1980 season for wani of irrigation water.

A number of other reasons for stock changesaiﬁgygorth mentioning
for particular arcas, though these are not/related to management
systems, 4t Uda Walawe a substantial proportion of buffalocs
(27.6% of total sfock addition) were received as gifts. The
main reason for this is the rudimentary "“Gambaraya® system

that prevails in this area, i.e. those who owned large herds
were regarded as comnunity leaders, and would often make
livestock gifts to their . children as dowries and so on, /L%

Uda Valave, also, thefe is a remarkably high rate of stock

theft recorded in our sample amounting to 47.6% of total out-

going stock, This may be a reflection of the management sysfem

practised,
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A% Kauvdulla 20% of total sucex additvions wese ayiribuiable o

/

purchases, and 44% ol outga ™ salnag of huflglices as working

animals, This perhaps reflecits a kecn commercial awarencss of -

the valus of bhuffaloes in this paddy -~ ~rplus area,

O\THJPSIIEP N T
Implement ovnlership is closely related vo a number of variab.es,
viz. number of worlking enimslg, different wanagerial aspects,

gex of the nn'mal and differentv [ield overations nerformed. I

ag mentlcnszd earlicw, ploughking of Tielis is rarely

done, thereicre Hthe number of implements recoried was very lowa(
Also fewales ars haerily usod for farming operations., With ¢« sex
catio of 1.7.06 the number of available anmimals for field

gork is almost half of the total f.c., 1. Yet, a- average
of oniy 1 Qlough ner 4C buffaloses was woeconded, and all the
plongks (27) were owiacd by only 4 owpners, 10 Ko Lauila the
se different, with both ceascns being

availabilisvy is quls

wehing of fielde and alwmost all the farmers,

1l stocks or buffaloes, The cvalilability of implc-
ments was hign, i, for ezxample ,almest 2 pl ghg for each

rarmer, 1here were alse 1.5 levelliirg

alo and f.orrer, In Padavi a1, with fairly
large herds, the piciure in ve ery gimilaz to Udr VWalawe, Onc
le

differenne ig that here even the Tema

RS

field omeraticns, ~ Tiaxus there was e

each bufifalo owner hLad and o1.

N
[

e ]
C

=
i)

T
%]

QVOLagPO One etviking point ie that
/

implements excepv in Padaviya where ":vosis enly cre plough

Tor 5 pairs ‘of buffaloes, and arguably at . Ude Walaws, wi-ve 3

different land preparation system iz used.




Table. 7

 Comparing stock at the end of season and at. the

bezinningof the season (August 1979 to O&étober 19720)

Tocation ~ 1

’

:UDA WALAVE

17

TotQI Total Het loss Jevlnning Finai
Type of buffalo in out “or gain stock stock
' s T ' Aug,'T79 Oct.'80
liale over 2 yrs., 12 114 =102 275 173
Female over 2 yrs. 06 46 - 40 291 - 251
tiale under 2 yrs 50 40 +10 95 105
Female under 2 yrs.37 22 + 15 110 125
Senile/sick/ 00 01 = 01 _40 39

injured 105 223 -118 811 693
Tocation & 2 :KAUDULLA
o Total Total . Net loss Begimr’g Final
Type of buffale in . ., out or gain stock stock
Male over 2 yrs, 03 02 + 01 95 96
Female over 2 yrs. 01 o7 - 06 65 59
Male under 2 yrs. 14 - 00 .. +14 19 33
Female under 2 yrs.11 00 + 11 13 24
Senile/sick/ - 01 01 - 00  _04 04
injured 30 10 - +20 196 216

Location -~ 3 :PADAVIYA

Total Total Net loss Beginnimg Final
Type of buffalo in out or gain stock: Stock

" Male over 2 yrs. 03 46 C = 43 139 96

Temale over 2 yrs; 09 26 - 17 183 166
liale under 2 yrs, 64 25 + 39 55 94
Pemale under 2 yrs.49 23 & 26 41 67
Senile/sick/injured00 03 - 03 .29 26

125 123 + 02 447 449
Source : ARTI/Reading University Farm Power Study
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" able 8 i Reasons for thé Ghanges in thé Buffalo Herds

Location 1 -~ UDA WALAVE

Reason Adult Adult Juve- Juve- Sen- Total % of %ol

“ nile mnile - dile In out
M F M P : com-  gd~
ing ing
, Birth  .... 00 00 43 33 00 76  T2.4 iz
" Purchese .... 007 00 -00 00 . 00 00. 0.0 -

‘Received as

a gift  .... 12 06 07 04 00 29 27.6 -
Died sesa 57T 33 40 22 01 147 - 65.9
Scld as a S

working :

animal cees 03 - 03 00 00 . 00 -6 - 2.6
Sold for y o
slaughter.... 00 00 00 00 00 00 = 2.0
Given away.., 00 = 00 00 00 . 00 00 = 3.0
Stolen .... 60 10 00 00 00 70 o 31.5

Location 2 - KAUDULLA

~ Reason - Adult Acdult Juve- Juve~ Sen- Total % of total
. nile nile ile y In Out
I I M F com-~ go-
X ing ing
RE-Lh ane e OO OO 14 10 01 . 25 8304 -
Purchese ... 03 01 o< 01 00 C. 16.6 -
Received as ’ _ . N - B
a gift ceee 00 00 Q0 00 00 00 0.0 e
Died seme 00 ot 00 00 01 02- - .-
Sold as '
working
animal ceeas 00 04 00 00 00 04 - 50,0
Sold for . S ' -
slaughter...,, 00 00 00 00 00 00 E 0.0
Given away... 00 00 00 00 00 .- 00 = 0.0
Stolen cese 02 02 00 00 00 04 - 50.0
Location 3 =~ PADAVIYA
Reason - Adult Adult Juve~ Juve~ Sen~ Total % of total
‘ " " nile nile ile In - Out
Mo B M F P com- oo~
. : B A , , ing ing
Birth esse 00 .. 00 . 54 49 00 113 - 90.4 -
Purchase ssvo 01 . 04 00 00 - 00 05 4.0 -
Received . : o ' o
as a giffeee. 02 05 00 00 00 o7 5,6 -
Died nose 26 - 20 20 . 23 03 92 - T4.8
Sold as a et L
working :
animal saoe 13 02 01 00 00 16 - 13.0
Sold for T '
slaughier.,...- 01 04 00 00 - 00 cs - - 4,0
Given aways... 00 00 00 00 00 00 - 0.0
Stolen svea 06 00 04 00 00 10 ~ 8.2

Source ARTI/RéadingEBUnivers'ity Farm Power Study
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Table 9 : Implcment Ownership

No., of ¥o, of Yo, of No. of farmers who

S s .ploughs leve- adult’ ~own implcments
Locégt.on , _ ling buffa=-  Ploughs - Lev- . .
) - boards loes - Boamd .

Uda Valawe 21 01 426 04 . 01

“audulla 1 . 48 34 32 . o

Padaviya 36 14 256 17 09

Soufce :+ ARTI/Reading University Farm Power Study

INTER-LOCATIONAL COMPARISIONS OF PHYSTIOLOGICAL CHARACTERISTICS

fis far as draught purposes are concerend, the Weight and condi
tion of animals.are of prime smportance, The study teanm,
gomprising méinly economists, were not qﬁalified to make
anything more than casual observations on the animals' condi::
tion, However, it was thodght worthwhile tc make more syste-..
matic observations of their size, particularly since differen-
ces between the manégement systems at Kaudulla, on the one han-
and adaviya and Uda lalawc on the other, mi~ht be significant

in tcrms of size.

Girth measurements were therefore taken for a sub-sample of
adult male buffaloes &t each location. The mean girths and
numbers of obscrvations were as .follows: Uda Valawe -~ 63,52
inches>(nm;‘130); Psdaviya -~ 66,94 gnches (z. = 176);
Kaudulla -~ 69,18 inches (n= 88). ~

Although the average buffalo a Kaudulla appears to be slightly
larger, the difference is small and is unlikely to réflect
any impact of management systems on gize of animel, Signifi-

cance tests suggested that the Yaudulla figure is not signifi-

.cantly different from that at Uda VWalawe at the 5% level., OUn

the other hand, the differences between Kaudulle ard Padeviya,

Padaviya and Uda lalawe are significant at the 5% lzvel,
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ﬂhese'31ﬁﬁ1iLcaﬂce tests notwithstanding g€s; perhaps the only
safe‘conclusion iz that stallfeeding certeinly docs not produce
animals of inferior size compared with open grazing, Ve would
argire that it has the potential (g¥ven bettqr qualityﬁfeods)

To pro@;ce mueh larger animalsé_;Whethervthis po%ential can

be exploited remains to be scen,

3

HERS! Ev““”lITUPM OH LJBOUR AND BQUIRTIIT

o "
the data presented in Table 10 below’record the avernz: iRl L
costs duncurred by buffalo ownere &= paying wages to herders and
’iner@ pnd aneesbewetld and maintaining eoulpnent Teed and

-wnrilles for their animals, The. Llcures are preliminary o

f

therefore require cautious interpretation: they conceal, for

<

ins%ance the frequently Seasonal nature of expenditure and

the dmportant uncosted role of family labour in herd munagemc“
furthermore, hocdlag and payment nractlces vary u;6n1¢1cant1y
between study locations, 4% »audullu the 1 large numner of sms11
Ferds are'oftén pboledvﬁnder the Care of a 31n~10 herder dur-ab
the fo—peak“months vhen land nrcpargtloq and threshing are
completed' and for this a moﬁthly payment per animal 1s made
by the ow”er- et Uds Valawe and’ Padaviya the larger herd ovmers
are ablc to employ full~time herders (udults or children) to

r ~?

a¥e care of the aerdw-ln the “v111us”
}

.

'Déspité uhe Leve1 of data ‘agiregation in Table‘b the flgurcs

do provide some indication of the costs of ma intainiag buffaloes

H\

‘-r the average owner at each locatlon, as well as the income
deTJVPg frOﬂ thc sale of curd and- mllk (althou h only Uaa Valawe
OUﬂ€T° apveur to e'p101t thlo cxtra Lorm of earnlnvs .to any

SlgﬂlfiCﬂhL exteat).

There is a distinct variatibﬂiin.fﬁe Jﬁouhts peat on'laﬁour
wages ner animal chwcen cach locatlon wh101 scems to be Trelated
"%0 beth ‘herd sizc and to mqaegement systcm. Thusg Laudulla
ownersg possessiﬂn an LV age OL flvc anwmalo ‘cach 1n tao ‘

AUTVey samnle. epend k;B 6. 1 on’ labour costs per unlmﬁl
. - & § bl
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_that ‘e economlcs of manaoement systems are not merely corfix

while the ldfger herd ownerslét:ﬁas V'alawe (32,7 animals pe-

owner) incur only P.,94.25 per animal, Padaviya owners occuny
rie ic Sermediate position. TThe dats suggest that signifioad%
zconomies sf scale are enjoyed by larger herd owners with
regard to labour costs., The management system at Uda Yialawz

1s also less labour intensive, and therefore less costly.

. 13 » «

i erage expenditure on equipment and repairs, ctc, dlsplﬂy a
simlar inverse relationship to average herd 51ze, suvvc sting
to labotr costs. Total annual average costs incurrcd by ovieI..
1 a »er :erd basis are (obviously) determined by herd sizc.
Thus, Kauduila owners have the lowest costs per annum and lda
Vialawe owners %the highest, with Padaviya again falling in
betwect:, ; Only wen income data deriving from buffalo usagu
are analysed in detail 6qn‘aﬁy estimates of net profitabil: ty

o

of buffalo swnershiy be made and implications for buffalo Hrous
tion be examised,

It is interesting to note *hat at Uda lalawe many buffaloes aro
meintained for milk and curd production : in fact, the incomec

derived from sales 0% these praquects coumfortably exceeds labour

and cquipment costs pe~ animal,

AGE PATTERWS OF BUTFALO OVHRS

We can,to some extent, attemri a rePrs 4n a query raised in th-
introduction concerning the villingness of far. +6 rest.on”
pos1t1ve1y to any moves direcred towards encouraging = S
buffalo use in farming... Critics may argue that the old t.ouw
tional means of animal ~ powersd land preparation has 1ittle
appeal to modern farming men tcday. If the young are cowaity.
to tractors then the prospects umay not be as optimistic s

. 3 L] ~Nrac = :u("’l"y
consideratiomsof cost and high quality of tillage would GE

PR N
e

—
[

. . . 7 h
“Ia have examined the issue of the agc structure of bot

OWiET - wffglo hirers in order to detect whether any pa-

cMETrge,
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Table 10 : Annual Lverage Buffalo Expenditure on Labour and
LEquipment (Juweniles and adults)

Padaviya Xaudulla Uda t'alawe

(5=27) (N=41 (¥=23)
| hverage Wo. of buffalo
per sample owner . 1646 ' 5.0 32,7
. B / :
Average herders' and :
drivers' wages T . )
(Ps, /animal) h B3¢ 157495 Pse 356410 s, 94.25

Equipmént, repairs, o ) ’
medicince and feed(ls,/an,) e 35.73 Bse__ 54469 Bse . 23.53

Total 2 + 3 Fse 193,68 Bse. 419479 s 11778

Total average herd
expenditure per owner ' :
p.a. | B.3215,09  B.2053,95  Bs,3851.41

Income from curd and’ ’ 2 ’ 5
milk sales (per animal) T[s, 28,20 Bse 87417 B3, 158,77

[

Hote ¢ 1 includeé'péyments in ¥ind, such as food and lodging
2 ILess than five owners reporting '

Source : LRTI/Reading University Farm Power Survey
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Using a orlterlon of 40 years of age to distinguish between

young and old fa ruero, it emérged'from our survey that at all

higher.percentqge of buffalo owners Werc 40 or

locations a
+ ffalo owners GO

over than were tractor owne.s, Thus, while

tend to appeal to be prcdomlnantly older men than tractor.
N S T

ovmers, the difference is small and wmay prove to he g¥inatTsalll

3 insignificant,

An analysis of buffélo and tractor users indicated no clecr 2ge

‘pias, However, s1nco ‘the use of more than one poweT type in

land preparation is common it is impossible to satisfactoily

clasgsify farmers as using exclusively one oT another powe?’

Vlhen both owners and hirers of power Wwerc considerzd

‘pelatively high age structure for buflgno

type.
together the trend of 2

users . recurred (Table ‘1), but even more. weakly than foX O0@mers

alone,

fable 11 : Percentage and Wumbers of Power Users and Ovwncrs
Over 40 years by Power Type and lLocation (Land

rreparation)
Buffaloe’ d=wato C2ewete
% (Hoe) % (Wo,) - % (o)
Ppdaviya go  (72) 75. . (58) .. 57 (i3)
Kauaulla 75 - (76) 53 - (9) 68 (17
Uda Walawe 81 (46) 50 ( 3) 79  (26)

Source : ARTI/Reading University Tarm Power Study-

Ve conclude that the ev1dence that the ownership and use of
buffaloes is more w1desprcad amongst older farmers than youngowr
farmers is weak ‘and immenclusive, 4s far as policies to promo™
animal draaght are ¢onCerned it seems unlikely that the observ:~’
age proflles of owners indicate irreversible increases in

preferences among Joung farmers for the ownershlp of tr;c»ors

TERNS, OF _DR..UCHD BUFFRLLO
Crucial to any policy of encouraglnﬁ buffalo use in agricultirs
- is the question to what extent are animals 1readl used in
farming? JTs it a residual act1v1tv oﬂcounte“ed among only a

small proportion of farmers, or does it remein widespread?




‘THO atq perscntcd in lable 12 suggest that buffaloés are i

e Ly used for at 1east p art of land preparation sequeacc

il °ﬂy other’ power type, whilst in threshing it is over-

.”bzﬂOWud by the A—Wheel tractor.

Table 12 : Percentage of Farmers Using Individual. Power Typas
By Location and Operation.

Y

Kaudulla Padaviya 9 Uda Valaws

(=145) - (W=144) _(W=145)
% (FWou) . % (Fo, ). % (Wo.)
Lond prepara-
.“' lO R
Buffaloe 70 . (102) 63 - (90) 39 _ ( 57)
4 wete 12 ¢ 17) 53 ¢ 5 ( 6)
2 wota 17 (25) 16 ( 23) 23 (33)
“hreshing
Buffalo 17 (25) - 15  ( 21) o 0}
4 Wb, 49 ¢ 71) 54 - (78) = 63 ( 92)

2 owat. 0. ( 0) 0 (¢ 0) 0 ( 0)

- HLB. A certain number of farmers practlsed hand cultlvacwo

o€t ARTT/ Qeadlng Uﬁlverflty Farm Power St-dy.,

The use of buffaioes for at 1east'part'of land preparation

remains very widespread, This is probably explained by fariiers:®

et

apparent preference for buffaloes in finishing off and leve .1~
ing, frequently after an initial rough tilling by tractor.

Tt is particularly noticeable that'many more farmers were ahle
56 use buffaloes at Xaudulla (70%) than elsewhere in spite of
a lower overall buffalo"density‘(Table'6) This may be
accounted for hy the observed widespread ownership of smal

qunberD of animals per ovmer.

In conclusion, the figures are encouraging. Any programme

designed to increase the 6roportion of land preparation

performed by animals would not he faced by 1nsurmountabry

strong preferences for the ownershlp and use of tractors,




P

We consider next the information gathered in our sﬁrvey
concerning the intensity with wich draught buffaloes are

- utilised amongst our sample owners,

" The d~ta on average number of:hbufs worked by buffaloes per
week presented in Tablé 13 below are dravn from research obser-
vations of buffale use-patterns coverlng the first twenty weeks
of the Parm Power Survey: 1ncluded in this is the entire Haha
1979~80 land preparatlon season at all locations, and thus
includes the busiest period in the agricultural calendar.

The data are presented by spatial location within schemes. in
order to. reflect the effects of water availability on use-
patferns. The'éttempt was also made to determine whether
the owner's main occupation (whethef farming or some other

business) Influonced usc-levels,
€.}. HOURS VORKED BY STUDY LOCATION

The ovefﬁhelming impression of the figures presented in Table 13
is one,of very low use-infensity of buffaloes. Vhile the
figuresvvary markedly within sChemeé the total number of hours
worked is remarxably consistent amongst the three study locat~
ions, averaglnv between 6% and 7 hours per pair per week,

. Y These flgures include work verformed at the busiest time of

‘ the year (i.e. Maha 1and preparation) and thus the averaoe

- 6vef a 12-month period would be much lower., The peak period
average was found to be 17-22 hours per pair per week, though
this was seldom sustained over a protracted period of time,
Even if one were to assume that-the langd preparation season

. numbered ten weeks, during which time all the work recorded in
Table 13 was performed, the resultant average of roughly 14

o hours per pair per week at'the peak land preparation season can
still be considered far below the optimum potential of draught

' buffalo capacity, which might lie in the region of about

20 hours per week,
6}2, HOURS V7 ‘KED BY SPATIAL DISTRIBUTION OF C'.TERSHIP
Of 21l the study locatidns Uda VWalawe ouﬁers record

31multaneouslv both the highest and the lowest extremes of

buffalo use-intensity at the top and bottom ends of the scheme
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(10.7 and 4,04 hours respectiVe1Y);> The variation in hours

worked is fairly strongly relatéd to differences in water

aveilcHhility betWeen upper erd lower tracts, Pmdav1ya displays the

opposito relacnonsnlo bCuWC‘“: he qumbor of LOJrslworKed and
dlstance frou tne tank headworﬁs, ma{lng any geuncral statement
about buffa]o use 1mposs1ble, The iow corCCﬁtretlon of trectors
at the bottom end of Padav1yq night e: plaln the nvsher use-~
1ntens1ty of buffa]OuS there, given the seasonal demand fox

tlllaoe nower requ1remen+s,

leferences in access to 1rr1mat10n water are low at Aaudulla

for reasons alreedy meQuloned’ano this tcnds to. correspond with
N

the lack of varlatlon in work rates_reoorded,atrtpp,and bottom

tracts there,

HOURS VORKED BY CATEGORY OF OWNER

Owners who derlve a major part of their 1ﬂcome from bU31ness

fact1v1t1es record nlbher use-~ 1n'bens11:1eu for tvelr buffaloes

at Kaudulla and Uda lqlawe, achrev1ﬂﬁ a maxz cimum of 14, 42 uours

per ‘week at the latter scheme. Tnls dif ference corrcsoonds

with a general notion that owners Who are business - orlented

“have greater 1ncent1ves ﬁnc opportunltles to employ thelr

:1.1flcome--o*elneratlafr assets joks OductJV01V- . The absence 03 business—
men ovmers at Padav1ya is Urobably a refWeoclon of the rCldCl"

vely underdeveloped commer01a1 non—rarm sector there,
HOURS ORKED POh "SELE? LMD ON “LOAN/HIRE

Data on the division of work between owners' own personal

farming'reqqirements and contract work are presented in Tables

13 and 14, - No consistent pattern emerges for all three locations,

While contract work at Uda Valawe absorbs nearly'all of buffalo
Working time for both owner cstegories, the reverse is true'at
Kaudulla, This may be partly explalned by the large herds
found at the former 1ocatjon in contrast with the smaller
herds found at audulla (resultlncr 1a a high oroportlon of

'self" work}., At ,qdavrya, furmers hlrc or 1oan out their ﬂnlmals

~for 43% of the recorded worl ring tlme. Prom the date dlsplayed:
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Table 13 : Average Veekly Number of Hours Vorked by Buffelo

Pairs™
deation in Scheme Owner category
Top Botton C ALY Business~  Farm~
men ers
PADAVIYA ' ‘ (N=0) (N=174)
Self 3-4‘3 4'084' 3.75 0 3075
Loan/hire 2,14 5.16 2,83 0 2,83
Total 557 10,00 6.58 0 6.58
("‘ ” . :
UDULLL (N=13.5) (N=75.5)
Self 6457 6.54 6455 6.65 6452
Loan/hire 0,68 0.24 04,37 0.87 0.25
Total 5.75 6.78 6092 7052 6077
UDA WALAYVE o (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 13687 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 eovering
the Maha season - -
N refers to the number of buffalo pairs

- Source 3 ARTI/Reading University Ferm Power Study

Table 14 : Percentage of Use~hours per Buffalo Pair spent on
contract work by .owner type

~

Owner category

Business Farmers -
% %
Padaviya . 0 43
Kaudulla 12 4
Uda Walawe . 96 95

Source .: ARTI/Reading University Farm Power Stuay
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in Tables 6, 13,[1i may be deduoed that the extent to which a

team of draught buffaloes perform contract work is dependent

~on the Size of the herd, 1 €. the larger the herd size owned

the ereater the likellhood apimals wxll be made available on
the power hire market,
. However “any future pollcy decisions on the size of tho national
buffalo population in relation to power . requlrements for seaso-
nal land preparatlon will have to take cognlsanco of the fact
+hat buffaloes in Sri Lanka are being utilized at oziremely
low 1ntens1t1es. (It may be of interest to note that the level

of use-efflclency for tractors is llttle better),

1]

ESTIMATIHG FUTURE DRAUGHT BUFFALO REQUIREMENTS

Hav1ng argued the need to encourage a greater buffalo popula-
tlon to meet annually rising land preparatlon requlrements

'vwe discusy here some of the problens encountered in pl anning
exercises des1gned to estimate the numbers of draurht animals
that - w1ll be needed for tillage purposes. Although thls type
of farm power planning is -essential, its effectiveness is highly
" sensitive to a humber of cruclal assumptlons(lor a.critique

of drausiit power plannlng methodologles see Farrington et al,
1980¢) on’which often vast amounts of aid/loan funds are based,
Hltherto, farm power shortages. have been clalmed on the ‘basis
uof observed delayed and staggered land’ preparatlon, or on the
basis of estlmatlng totwl tractor. and buflalo stocks, deducting
estimates for break-downs and non-agricultural work, and thUS
arriving at the number available for farm work, The use. of
selected oerformance rates then permits the potontlal work_
outpuv of thls stock to be compared with the cultivated aoreawe-
the potential to plouch more than the avallablo acreage indi-
cates a surplus of farm power and vice versa, The lack of _
precision in buffalo Dopulatlon data has already been discussed
in an earlier section, Assumptionsabout buffalo fleld per-
formance rates are dependent on the type ol implement used _
(if any) and its condition,soil condltlon, water use, and size
.and condition of the buffalo, Experimental rates are generally
higher ihen those achieved on farmers® fields, since most of

these factors are wore favourmhle under- experimental conditions,
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land preparation season are
issumptions concerning the length of the/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, water and weed conditioms, the farmers' access to credit
and inputs, and on the structure and efficiency of the power

- hire market,

. A ’e mention briefly here the assumption used by the rccent
FAO Report on Farm Power Availability (1980) in order to
illustrate the shortcomings of this type of planning methodology

. »and consider.its relevance to draught buffalo in particular,

_Tgble 15 : Buffalo Tillage Capabilities

Total number of buffale pairs

available for cultivation ' 73,000
Length of ploughing season (days) 32
Performance rates (acres/day) - .0.154
(full land préeparation) TR
Calculated acreage capacity . 360,000
Lctual asweddumised acreage 1,685,600
Lcreage capacity of tractor '
population and mammoties : 837,144
- Estinated farm power deficit 488,456
(acres)

Source : FAO FParm Power Lvailability Study.

Ve present our ovm estimates of the national buffalo population
in Teble 6 along with the reasons for accepting them; Oon
the basis that the number of draught buffalo pairs should be
168,740 rather than 73,000 and accepting for the moment the
: FAO assumption on length of ploughing seasoh and performance
rates, the tillage capability of the national herd increases by
471,551 acres, sufficient to almost £ill the farm power ‘gap' .
on an aggregate national basis, bdbut with poasible regional -

imbalanceg.

" . It is felt also that® the assumed buffalo performance rate of
0,154 acres/day is an under-estimate, though is probably more
appropriate to the trampling or mudding systems of tillage
practised in the Yet and Tntermediate Zones, 4L more

realistic estimate for their use with plough&, as is common in

the Dry Zone, might be the 0,3 acres/day sugggsted by Parker
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(1978). This would add'another 340,888 acres to buffalo tillage

capability. ¥ith these two revisions alone a claimed farm
power deficit of 488,456 equivalent acres is transformed into
an apparent surplus equivalent to_1,259,904 acres: a 29%
farm power deficit at one extreme is, at a Stroke; changed to

a 46% surplus.

Cultivated acréages are planned to expand rapidly in the next
few years: an_anticipafed SO0,000 acres of irrigated land
under the Hahawell Scheme alone will be added to the existing
1,685,600 acres of asweddumised land, :%gbwe postulate a
stable or declining share of. ploughing/be done by tractors,
buffalb.populations and use—intensitiés will, within the

next 5-10 years, hayf to expand at a rate.sufficient to plough
a higher propoytlon . of the antieipated:2L1 millicn acres than
the presenth37.3%; o | -

The policies and problems contingent upon such an intensifica-

tion are discussed below,

N
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8: CONCLUSIONS AND EiCOVLEVDATIONS

on pre-wetting will make enimal

V'henn the observed mariet prices ci tisiane by cnimal

and by tractor power ai’ corvexrtod dnte  hadow prices

to give an estimate of the weal cnstnr ie the nationmal
Y LN

economy (as has been done in Tanlc 1) *hnswe secms To he

an overwhelming case for exuonding The rropertion of

paddy land tilled by bulfalo and fox madueing invest-
< .

ment in tractors. To plough an acve ol 1and by

draught animals is only half as oxpsnsive 30 tho
national economy as tractorised plorghing.

Yet, to present a compiete pinturs of vhe
potential costs and benelfits to She nasical economy

of the alteirms - ive systeuns weaquiics © mCVE comuienens-

ive analysis: Anima? draughs {butinlo power o in partisulaxr)

is no% practicable in 3011 comd:tienn. The area

of potential substituticn bLevwerr husrals and tractors

al
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therefore limited wn areas walTu “he c~il can be softened

by reinfall prior ©o plougling {co ia Tus 27 Tone)

s icn water (Dry

ér by a combination ci ra’r and. Lo

Zone). Fow the Dxy Zonz, hiveves, iv has been claimed

thaet continued reliance cn aunirul Covn s wWoand cause
consumption
aighf/and low productit 5y uss of g%.ved ater, and

PRI £ ~ 1Y 5r -

loss of the potential produstivity ol ediu.y TallS.

ari stagsecing of
cultivation should be more secvere vhan vith tractors.
On the other hand, the fact “hav animal tillage relies

zystem overall,

later to star®t than tracstoexr powen (potenvially at leust) .

. could staxs,

This is a complex isste whiuh can only be

touched upon here (but for 2 fuller discussion see Ranatunga
A 4

et al, forthcoming). The ccntral izmus, though, is

whether the votential %hait iraclers have for dry +illin
I y g

can be realised in psactisc, =nd 10u nigh the cgsociat-

ed costg ofad “itional weed connyol, PIOVEX levelling

and reduced yields might Lo. Smrewinanis along these

lines at the 5 7~~ks have so fay mot bier encouraging

N
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- implications for national morale and food self-

s . .
"of the present discussions: some encroach on the

the nécessary méchanical technalogies for efficient
weed control being costly to purchase and maintain
and requiring a high degree of skill in use and
maintenance.

Adﬁitional.%ﬁg%ggnts;impinging bn WGLfare and
political iséues[”animalfversus tractor®™ debate,need
to be consideréﬁ: what is the impact on employment
and the distribution of income and wealth of tractor
vis-a-vis animal systems? Recent evidence from the
Farm Power Study is sbill being précessed, but
preliminary results place the advantage with animal

draught; At a much broader level: what arc the

-sufficiency of tractor and animal systems? Does the

‘Administration feel that it is worth relying on

imported technologies primarily to achieve quick
returns, but also because the organisational

capacity, initiative and will for self-sufficiency

'~simp1y no longer exist in adequate quantities to

enable animal draught to work on the necessary
scale ("no longer exist® because they cleesrly q4id
exist in earlier Dry Zone civilisations)?

These issues must remain outside the scope
p

broader areas of politiecal énd economic development
philosophy and defy empirical analysisg for others,
quantitative data arc still being assembled under
the Farm Power Study. ?roliminary indications,
though, sugsest that an active reconsideration of
animals draught is long overdue, and we sugsest

below some issues and policies which require attention.

In the short term higher use - levels can be obtained :

- from the existing buffalo population in the following

ways:
= by transfer of animals from arcecas of low .
- “use - intensity to areas of high demand
- by improved feedstuffsg for stall-fed animals .
- by purchasing, feeding and vetcrinary care
-schemes for juveniles

~ by more widespread use of steel-tipped ploughs,
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Policies necessary to achieve these objectives hardly
need elaboration, though it should be stressed that

the current division of Ministerial responsibility
between crop production and animal husbandry cannot

be conducive to the development of integrated livestock/

crop production systems.

In the medium térm, it is clear that the only future

.for animal draught lies in systems relying predominant-

ly on stall-feeding. Much can be done to establish
these in the design of new settlemeht schemes or in
the rehabilitation of old ones (and it is worth noting
that a switch back to animals on a large scale is
particularly difficult to achieve where experience
with tractors has been widespread). The focus of new
stall-feeding efforts might therefore best be directed
towards new settlement areas under the Mahaweli and
other projects,

Current stall-feeding systems at Kamdulla rely
on cut - grass feeding, and achieve use - levels per
animal and animal sizes comparable with open grazing.
The introduction of improved feeds would increase
both the power output per animal and the length of
time over which heavy work can be sustained. The
potential for growing improved feed crops clearly
exists on highland allotments, most of which are
grossly underutilised. Similarly, we have observed
in Polonnaruwa that potentially valuable rice bren
is frequently sold for as little as Rs. 5/hundred
vieight or put to low productivity use as a fuel in.
parboiling. o .

Additionally, with stall-feeding the potential
for use of by-products such as manure and milk is
raised, Veterinary services are more easily administered,
the risk of disease appears.to be reduced, and
productive assets (in the form of draught animals)
are more evenly spread among the community. Organis-
ational pragblems in hiring out small numbers of animals
are fevwer than with the largé‘herdé found under
open grazing, and so the potential for raising .overall

use .~ levels is higher under small-heard stall-feeding

.

systems.
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For the longer. t¢rm, but requiring an early start,
are/policiesidesignédito~upgréde the genetic potential \}
oi the stock, and to raise'évérall populctions, |
The selectipn'of*target‘Charécteristics in breeding'
programmés lies. outside bufifield, but it is worth
stressing that the introduction of larger animals

%ill only succeed if adequate feeding systems éan

first, be develnped. The feeding iSsué‘must,fhcrefofe“

be -a prime focus of ‘attention.

Finally, we must stress thét buffalo development
strategies should not be formulated in isolation
from the potential ‘offered.by other types of

animal draught. Bullocks, for example, are a dual-
purpose draught animal (transport and ploughing )
and can-achieve ‘higher vork output over longer
lperiods than ﬁuffalo. They also require more
careful husbandry and feeding. Whilst their
potential has.been widely exploited in the -Jaffna

area, their agricultural use in other parts of the .

Qouhtry is not common. Would the potential for
wider use either alongside or instead of buffalo
development merit considefation? Or are the
barriers (possibly cultural in Qrigin) to such a
strategy too great? Ve feel that they should at
least be considered qs an Pption'beforc buffalo

development strategies are defined.

In-conclusion, tractors have gained ground through a
wide network of subsidies, many of which still exist.
A successful re-assertion of animnl. draught will depend
to a large degree-on a wideniﬁg-of the gap between current
market cosfs of ploughing under the two systems., Our
~evidcnce suggests that animal hire charges tend %o follow
the upwaid trend initractor hire prices, and so escalating . - .
fuel costs alone are unlikely to widen this gap for the
farmer who has to hire in either pdwer'type; The- " .
widening cost'advantage would seem to lio,primarily with
those who own animals, and this suggests that the thrust

of policy should be towards more: widespread ovnership.

~
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A greater cost advantage for the hirer of animal
power may emerge from the reduction of subsidies
on diesel and from their introduction into &animal

purchase and feeding.

VWhatever -the huffalo development strategy eventually
adopted, some shift in the present tractor bias of

subsidies will be essential.

35




an

-

REPERENCES

(1979)

Burch, D.

Farrington, J§ Ryan, M.J,(1980a)
Lbeyratne, F, and
Bandara, S,

(1980b)

/(1980¢)

A1930)

{

F 4.0
H.L.DuBe - (1979)
Parker, R.N, (1978)

Ranatunge, 4.5.,
Abeysékera, W.A,T,
Farrington, J.

Overseas Aid and the Transfer

‘'of Technology: A Case Study

of Agricultural Mechanisation
in Sri Lanka. Thesis submitted
for Ph.,D., Institute of Deve-
lopment Studies, University

of Sussex,

Energy in the Swall Farm
Sector in Sri Lanka, Seminar
Proceedings on “Energy in

Sri Lanka', Sri Lanka
Association for the Advancement
of Science, Colombo.

Report on Farm Power and Vater
Use in the Dry Zone - Part One:
Study Methodology and Some
Preliminary Results, ARTI
Research Paper, Colombo.

Draught Power for Small

Farmers - A Critique of

Planning llethodologies in

Sri Lanka. Journal of

Agrarian Studies, Colombo
(forthcoming) ~:z* * wo B %&o

Umbrella Prcgramme: Sri Lanka
Farm Power Improvement Project

'

(2 vols.) (4G ': DP/SRL/TT/012).

Reformulation: of the Sri Lanka
- I:D.A. Dairy Development
Project Under Credit.Agreement
504 ECE. National Livestock
Development Board.

Characteristics of Existing
Tractor Operation, TINMDP,
Anura@hapura (mimeo).

Some Issues Confronting the
Rehabilitation of the Najor
Irrigation Schemes - Lessons
from the Tank Irrigation
Modernisation Project. ARTI
(Forthcoming)




