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ENERGY VALUE OF ELEPHANT LABOLUR

Jiragorn Gajaseni i
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ABRSTRACT
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INTRODUCTION

The intricate relatinonship belween the
slephant and Thai soecicty dutes hack centuries,
The anmabs of Thai hislory contain a gumber
of epic hattles lought on the backs of wil
lephants. In addition, Thailand is ene of the
[ew conneries in Lhe world where the elephan:
still plays a signifieant tale in the foresiry

In order to chiian a net cnergy analysis
ol any svstem invohdng elepbant laheur, which
s used almost exclusively in che Toresery
industry, it i3 first nooessary (o calewlate the
amount of enerey expended by the elephant
at work,

METHODS OF STUDY

industry, The praclice of using elephants lor
[orestry work was imporied inco 1 hatland
from nefghboring Myanmar (Huroma) and India
{Carvanich, 1978). Since then, the ar of
training working elephant has become a sourcs
ol macional pride.

The ecalculations #re based upor (he
following Tacls aid assupricne @
I. the daily intake of a mature working
clephant is 230 kilograms of biomass {Leaves,
ranches, grass, stra, and sralks) (Corvanich,
1976},

1] Depanimer ol Buge, Fasliv ol scens Ercllsngbum Uaies gty larghck (200 Tralird
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2. the energy value ol the above Taod-
stuffs was eslimated, on average, as Follows:

1300.0 keal kg
Mitchell, 1979}

42294 kealike
[Mitchell, 1979

426740 kealdkg
{Caolley, 1961}

stadks and straw
Jeaves

seems and branches

avarage ATRLS kil kg

3, the elephant is capable of metahalizing
33% of ite epergy input (Benedicr, 1936),

4, the amount of enecgy an elephanr is
capable of metabolizing;
= energy of basal metabalism — cnerey
expenied on daily work,

5. tha hasal metabolism of an claphani is
A9.000 calsday (Benedict, 1934},

RESULTS AND DMSCUSSION

In aceardance with the above data base,
(b expenditure of & working elephant was
calculared and the results presented in Tahle 1,

Mever before has anvone allempled, o
an analytical study, to calculate the energy
vilue of an clephant al work. Leach [11976)
assigned the vilue of B M hr (L900.68 keals hr)
Lo the amount of enerpey expended by all kinds
of draft animals, Cox and Atkins (1979) quefed
Lhe energy valuz Far the labour of lucge drafe
gnimals as 2400 keal hr, 1his study calenfared
the energy expended per howr by a working
clephart 1o be 6.8 and 5.4 times higher than
both figures respecuvely. The diserepancy may

Very rough terrain

be actriburable 1o dillenng degrees of difficuly
al the work fesclf, this is in dccordunce with the
abservation by Ros: (1938), thar eneruy expen-
ditwre is variable, depending on the depres of
difficulty involved, Conversely, mast af (Jiew
large draft animals were employ in agriculore,
which is penerally less demanding in terms of
energy cxpenditure than loresty work. On the
olher hand, Corvanich (19781 imentione] tha
& full-grown clephant cight be assigned to haol
i 2 tons load of timber over very rough
terrain,

The working specifications Tor a foll-
grown bidll eleplianl are shown in Takle 2

An elephant reaches marusity at aboul the
age of 15, with an average weight of 4,000
kilograms. It can baul & load ball’ iz body
wetght, U'be elephant is unahle to work coo-
Linuoashy, Les working hours should be Hmited
to 3 days, Jollowed by a 2-dav break, The
clephant itself, however, would prefer to work
[rom earcly morning co noon only, and requires
a vacation during the long, hot, dry summer
{March-May). The mahmit, who works wilh
and clephani far life, starfing with the rraining
period and lesting until the reticement of Ui
ong of the other. ullows the elephanc to recreat
into the jungle far a peaceful sest during the
aymmer, Elepbants workme in Thailand ars
crployed exclusively by the Forest Industrey
Oponiealion, 4 povernment enterprise, which
has drawn up a sel af sel of specifications for
using ¢lephants in forest silviculture aceording
te the shificulty of the terrain, as follows
{Corvanich, 1986),

¢ 1 oelephant Tor production volumes of 150— 300 m’

Moderately rongh rercain ¢ [ elephant for production volurmes of 300 =450 m’

Fairly goad (ercian

2 | elephant for prodluction vlumes of 450 —600 m'
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Table 1. Energy expenditure of an clephant o abour

Iiem

£l

¥ alue

Encrgy inpul (per day)

LEnergy expended on work (per hour)

Lnergy capable of mewabolizing (per day)
Energy needed to perform work (per day)

945,875,000 keal
312.138.75  keal
312,089.75  keal

12,003.74  keal

Table 2. Working specifications of an elephant engaged in forestry work

Duration of working life
Weight at maturily
Daily working hours
Waorking davs per annuin
Maximum capable of hauling
Maximum capable of LELng
Mecimur load capable of carrying
Mazimum speed

25— 50 wyean
4,000 kg
7 hrs

164 days
2,00 ke
T kg
180 kg

4 kmshr

Jmedified from corvanich, 1976)

Even though the elephant has given way
o machinery in the Gmber industry, it i
definitely worthwhile preserdng both as a
renewakle Torm of energy and as an cxotic
art form.
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