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ABSTRACT

The remaining populations of the Asiatic elephant are at critically low levels ad
declining rapidly lhroughout most of their range. The continuing loss of habitat for w'ld
populations and the limited scope of domesticated breeding programmes are the pritary
obstacles to the goal of preserving viable elephant populations in Soulheast Asia. The bng-
lerm survival of the elephant is crucial to Myanmar's ecosystem. The Ministry of Ftestry
of the Union of Myanmar has laid great str ess in implementing a combined manq,ement
programme incorporating both wild and domestic elephant populations which proides the
best means for ensuring the continued survival of this species. As the elephants of l[yanmar
are providing an invaluable service to support the national economy, the research 0n coplive
breeding of Myanmar elephants is the major on-going project of the Union of,Myanmar,
the objectives of which are :-

(1) to encoura7e natural mating atrnng captive working elephants at tle first phase
lo meet the demand of Myanmar Timber Enterprise for the recruitment of the timber
elephants.

(2) lo implement a captive breeding programme based on the selection of desircd
characlerislics such as tuskness, tactabilily, good mothering ability, reliability etc.

(3) lo explore mare about the reproductive parameters of Myanmar elephants.

This paper deals with some of the reproduclive parameters of Myanmar cow elephants

from the Myanmar Timber Enterprise, the state-owned enterprise with special reference
to population slructure of timber (captive) elephants, calving rate, inlercalving inlerval and
the age range with prime reproductive performance in Myanmar cow elephants.
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INTRODUCTION

The Union of Myanmar is the largest country on the mainland Southeast Asia witlt

a total land area of 676,677 Km2 Q2.4 million ha.) and is well known as a prosperous

.ountry due to its rich natural resources, the most promincnt of which is is vast area of

naturai forests. Different types of forest cover some 32 million ha. (or about 507o of its

land area) wifi over 8,000 plant species including 2,300 tree species,9T varicties of bamboo

and 32 different types of cane. Its teak is still the most reputable in the world market

and Myanmar accounts for the largest share of world teak trade. Myanmar has a well

established tradition of harvesting is natural resources conservatively. To ensure the

sustainable production of the timber re,sources, forests are not clear cut. The Union of

t"ty-*. has steadfastly applied the Myanmar's Selection Felling system with the fclling

cytle fixed at 30 years, and teak trees are allowed to cut only when they have grcwn up

to rtre size of 7 feet 6 inches Q29 cm) girth at breast height (gbh) in good leak forest

and 6 feet 6 inches gbh in poor teak forest. GBH for other hard woods are ranged from

g feet o 6 feet 6-inches according to species. The annual allowable cut is less than

3 rnillion cubic meters for both teak and hardwood'

The foresls :ue mostly of deciduous type with a wide variety of valuable species of

timl.,er growing ogelhcr. It is tlrerefore of great importance that utrnost care bg taken in

tn" t *"tting of titU"t. Topographically, the country is very rugged and mountainous in

tta narnf, anJ west of Myanmar, where most of the timber harvesting sites are situated.

trty-*'a has three different seasons' the rainy season (Monsoon), summer and cold Season'

fne *ir,,y season lasts for four months, from July to October in southern Myanmar but
nds up to Decembcr. Due to the rugged tcrrain

is theonly co'untry in l,he world that extensively utili:

operadons. lvlany countries are now reverting to this method of lo

hbrse etc. According to the available sources 10,000 - 17,000 Asi

domestication as captive elephants, majority being used in the

animats are used foi religious ceremonies and in the ourist industry. Approximately 6000

eleptrans are kept as captiue animals in the Union are under

Git" of Myaima Timber Enterprise while 3000 ' It means

tttai nearfy naf tne world's captive population of mar ' The

existing animal power deployed in timber harvesting indusFy is stated in table (1a) and

tf* r"i ratios of each age group is shown in pie graph of Fig' l' 
t

Since prewar period, Myanmar elephants had been grouped into three age categories

in accordance with the utilization capability of the animal. Until 4 years of age, they are

Dut under tre class of CAH (calf at heel) and ttrey keep railing their mother on and off
'0r,, U"t all calves that reach the age of 4 to 5 years or a height of 4.6 feet are put into
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the systematic weaning, tanling and training progmmme. Only after training are they given
a registration number and are taken care of by separate mefirods. Young elephans betwcen
5 and l7 years of age arc grouped as TC (trained calves) and they are trained to learn
simple words of command:s, getting used to their hamess and fetters and given light jobs,
and used as baggage elephants. This is the long period of learning for young elephants
during which the strong relationship between man and elephant is gradually built up. They
try to understand how to communicate with each other during this twclve years pcriod
which allows the animals to leam o live in close harmony in their scmi-domesticatcd
environment. When they reach l8 years of age, they are put into the class of FG (fully
grown) and introduced tto logging operations as working/draft elcphants until they reach Lhe

retirement age of 50 y'ears.

The total population of wild elephants in Asia was estimated to be betwecn 35,000
and 55,000 (Santiapillai and Jackson, 1990) but Daniel (1992) put the numbcr to be between
36,00044,000. Through questionnaire srtrveys and local information, Myanmar is known
to support between 6,mO-10,000 wild elephants- the second largest wild stock in Asia
inhabiting some 32 million ha of forested area. The capture of wild elcphants has stoppcd
in Myanmar since the 1994195 fiscal year.

REPRODUCTIVE PARAMETERS OF MYANMAR COW ELEPHANTS

Data concerning rcpoductive performance of Myanmar timbcr elephants is extractcd
from the annual rcports of elephant log book known as Form J of the Extraction Departmcnt
of the Myanma Timber Enterprise. Only after taming and training, every domestic elephant
in Myanmar is given a registration number and a log book in which all the bio data such
as sex, name,age at time of acquisition or date of birth (if captiveborn), age of lraining,
date of registration, date of mating/calving etc. are routinely recordcd. Additional information
on training methods, name of trainer, temperament of the animal, vcterinary inspection and
Eeatment, reproductive history, prescribed work load and nature of work, musth condition
etc. are also recorded. There were 278 calvings from 269 cows during the pcriod 1991-
1994. The data was sortcd to identify the range of age and the numbcr of calving ratcs
and the prime age of reproduction in Myanmar cow elephants. Nine out of 269 cows gave
birth to tlreir calves during the 199U92 Ia 1994194 fiscal years. Fnom 1991D2 to 19941

94 fiscal years. The number of calvcs born andthesex ratio of male andfcmale are 80
(35:45),68(32:36),72(37:35) and58(27:31) respectively. Due to the inconsistencies of filling
the Form J by ditferent officials, 86 cases of calvings were found as unknown paras. Out
of 278 calves, ll7 (55males&62 females) were sircd by captive bulls from MTE and
private-owned bulls,75(31 males &44 females) were sired by wild elephants, and 86 (45
males & 4I fcmales) were born from pregnancies without known breeding history. The
reproductive parameters of Myanmar cow elephants and the numbcr of calves and thcir
sex ratio from MTE cows which are grouped in 5 years age intervals aredisplayed in Tablcs
3 & 4 nd Fig.2. which indicate that the prime reproductive age of Myanmar cow elephants
isbetween 2l and 35 years. Fig. 3. shows the number of calves born from first to ninth
calvers.
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The estimated calving rate (range6.V2 to8.3Vo) and the number of calves representing

the percent population (range 1.9 ta 2.77o) during the last 4 fiscal years is described in

Table 5. The range of miximum and maximum age limis in respective calvings between

frst and fifth calvings.are shown in Table6-

COLLABORATIVE RESEARCH ON CAPTIVE BREEDING OF ELEPHANTS

The total number of MTE elephans with calves in comparison with the mortality

rate and number of animals captured from the wild during 1980-1995 are shown in Tables

8 and 9 and in Figs.4 and 5. It is noted tlrat the total number of MTE timber elephants

is quite stable at the figure of 2900 but fire mortality rate among the calves under 5 years

is higher rhan rhat of the other age groups (Iable 7). As the current birth rate was not

adequate to replenish the present stock of timber elephants, the captive breeding programme

becomes one of the alternatives to capturc. Experience of rearing calves born under captivity

are more intelligent, less aggressive, easier to train, tractable and are of more reliable

temperument than those captured from the wild. The Ministry of Forestry has encouraged

the following rcsearch projecs.

1. To develop RIA of serum progesterone to study the oestrous cycle of Myanmar
cow elephants to improve breeding management.

A rescarch grant was awarded by the International Foundation for Scicnce (IFS) of
Sweden and scientific advice and instrumental help was given from the Metro Washington

PukZno, U.S.A. This is the frst research work in Myanmar on elephant reproduction,

working to develop artihcial insemination (A I) procedures that will be repeatable and

practical for the implementation of captive breeding programmes. Pammount to the success

of A I. Procedures is timing the insemination to coincide with ovulation, so zts to optimize

conception and make prudent use of limited amount of semcn. Characterization of Lhe events

of tlre oestrous cycle leading to ovulation must hrst be documented endocrinologically and

accurate information on fie endocrine status of the female is basic for the undcrstanding

of oestrous cycle, pregnancy, gestation, parturition and the impact of stress caused by scason

and fatigue.

Myanma Timber Enterprise has committed to the study on captive elephant since

March 1992, urilizing the expertise of the staff of Division of Nuclear Medicine of the

Department of Medical Research, Ministry of Health, Myanmar. It is hoped to trace the

delailed profile of progesterone for 3 years, followed by corrclating it to other indicators

such as Flelvnen responses (urine tes6) and core body temperature. The interrelationship

of these indicators should point o ttre optimal time to mate or inseminatc leading to a

repcatable and practically identifrable insemination I'ime.
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2. To study spermiogram of elephant semen with special reference to its employment
for natural and artificial breeding

Scientific support and hnancial assistance was given by the IFS of Sweden. As it
pertains to livestock, AI allows the most efficient use of sires. There is a nced for greater
understanding of safe and reliable method of semen collection and the characteristics of
ejaculate as well as the storage of semen. For wildlife species AI could be particularly
valuable for ensuring reproduction between behaviourally incompatible pairs, eliminating
the risks of animal transport and providing an avenue for infusing genes from wild stocks
into captive populations many of which are genetically stagnant.

3. To initiate database management ofstudbooks of domestic elephants from the Union
of Myanmar.

The collaborating research institution is the National T.oologic.al Park of the
Smithsonian Instil.ution, USA. We are examining the parameters of life history of the
domestic elephant population in Myanmar that would enable us to calculate descriptive
statistics for each of the life history variable which could then be used to model population
growtlt rate and to recommend changes in management necessary for births to exceed deaths
of clephans under captivity. We have found tlrat the elephant log books are scattered all
over lhe country. It is very difficult to trace the biodara concerning breeding, calving rate,
intercalving interval, inbreeding problems as well as management problems among working
elephans. No research has been done to learn the ethnozoology of elephans. The goals
of our study are not only to explore the life history parameters but also to learn the
demography as well as the assessment of body condition and reproductive perfor mance
under different working and managcment conditions which would allow us !o calculate
descriptive statistics for each of tlre life history variables. The major output of this projcct
is to initiate centralized database of all possible information on elephants from every region
which is readily accessible for analysis, contributing to the improvement in the managemcnt
of domestic elephants.

DISCUSSION

Sex -ratio is a measure of the reproductive performance of any population and a
knowledge of it is essential to understand and interpret other vital statistics of the population
(Downing, 1980). In general, the sex-ratios among neonates is nearly l:l but timber elephants
of age groups (under 5 years, between 5 and l7 yeani or calf at heel and trained calf)
are roughly l:l with a little bias to females but lotal number of female adults over 18
years old is nearly 507o more than the adult males and the sex- ratio of male and female
is l:1.6 (Table 2 and Fig.2). The elephant is a polygynous species, where one bull can
successfully mate with a number of cows in estrous therefore it is an advantage to have
surplus females for mating. As Sukumar (1989) pointed out, a certain proportion of adult
females would also be eitlrer pregnant or in anoestrous state and therefore not available
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for conception, in which case, ttp operational sex ratio would not be as disparate as the

observed sex-ratio in the population.

Age-ratios are also an important source of information for management of elephant

population (Downing, 1980). During 1994-95 fiscal year, the population of working elephans

in Myanmar composed of 1622 fully grown elephants (over 18 years old),962 trained calves

(age between 5 and l7 years) and 269 calves at heel which comprise 56.9Vo, 33.7Vo and

9.31o of total population respectively. The lower population of calves at heel is one of the

indicators of declining birth rate and high mortality rate among subjuveniles before weaning

age at 4-5 years. The age at which a female elephant becomes sexualty mature ranges from

approximarely six o twelve years (Mikota et al., 1994). The age of hrst calving in Asian

elephants ranges from 5-16 years (Flower, 1943), 13 years (Robinson, 1934) to 9 years

@vans, 1910). But Schmidt (1986) scated that age at sexual maturity in captive elephans

varied widely and appeared to be influenced by nutrition.

In this paper, we are trying to emphasize some little known aspects of reproductive
parameters of Asian elephans regarding the age range of hrst calvings, sex ratio and

minimum and maximum age of respective calvings from first to ninth calvings, population

structure of elephants from Myanmar Timber Enterprise comparing mortality and calvings

in all three age groups. Information on reproductive performance of Myanmar cow elephants

was first described by U Toke Gale (1971) as follows:-

"Tlw Burmese cow-elephants, engaged as tlrcy are in strenuous timber work from the

age of 18 to over 55 years, do not live to procreate right up the ripe age of eighty as

Sanderson stotes, but during their span of life in caplivily, healthy cows will produce from
tlvee to five calves at an inlerval of 5 lo seven years between each confinement"

The calving time and the sex-ratio of 967 calves born during 1948 and 1964. (avcrage

56.9 calves per year) were also recorded by U Toke Gale with the maximum number of
calving taking place in cooler part of ttre year (December, January, February and March).

No detailed information conceming the range of age, number of calves born on para basis

was given. Conceming the age at sexual maturity in Asian elephans, Sukumar (1989) had

stated that the age of pubery in Asian cow elephants of India is very plastic and he assumed

that in most Asian countries the mean age at f,ust calving may be as late as 18 O 20

years and bull elephans can not mate until they are ?n @25 years old. The mean intercalving

interval was estimated at 4.7 yeus according to his field studies. The birth of 74 calves

from 37 captive adult cows from ttre state of Tamil Nadu during the period of 1950 and

1983 was also described as a sucess in breeding elephans in semicaptive conditions.

For African elephans, Williamson (1976) stated that the interval was 4.3 years witlt
the mean age of frst ovulation was approximately at ll years of age. Smith and Buss

(1973) indicated'that female African elephants reached sexual maturity between 7 and 15

years of age with loctation period for the young lasting for 4.8 years. Lee (1991)estimated
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the age of maturity in African elephants ar 12-14 years and she commented that cows under
the age l0 may be capable of ovulation but less likely to become pregnant. She also stated
that the range of intercalving interval was 3 to 9 years depending on the local environmental
conditions (rainfall, food supply, etc.), the presence of a suckling calf, ic sex and the age
of cow and those of 15 to 50 years were most likely oconceive while younger animals
and the oldest showed reduced fertility.

Flom the four year data on 278 calvings, it appears that:

l. the youngestage of cow for her hrst calving is 12 years 5 months, indicating that
age of puberty in Myanmar elephans can be a.s young as 10.75 years (Iable 6).

2. the oldest age at the time of calving (during the last 4 years) is 55 years and maximum
number of calves produced from a Myanmar elephant is nine (older records had
shown some cows can drop up to 12 calves during ttreir life time).

3. the number of calves born at first, second and third calvings is dramatically increased
in comparison to the later calvings and the age at first frree calvings ranged from
12 years 5 month to 55 yean with the prime reproductive age clearly shown in
the Fig.2 with 2l to 35 years age goup. This information is important in choosing
the best age group for a captive breeding programme.

4. if we exclude the births from cows under 15 years of age (7 out of 280 births) tlre
estimated calving rates between l99l92 nd 1994195 ue 8.37o,6.8Vo,7.3Vo and 6.V2Vo
respectively with the mean calving nte being 7.I7o.

5. two pairs of twin s were born among 278 calves during the last 4 year period which
also indicates that tendency of twinning in Asian elephanc is I in 140 births.

6. Tables 8 & 9 and Fig. 5 indicate the fact that current, calving rates do not meet the
number of deaths and there is no doubt that the captive breeding programme is the
only alternative tro replenish Myanmar logging elephanS.

7. nearly one quarter of otal mortality lies with the age limit of under 5 years, veterinary
care of young calves and lactating mother should be put into a priority project in
the near future (Iable 7).

8. we naced the reproductive histories of cows tlrat give birtlr more than 5 calvings
from the 4 years calvings. It is most interesting to note that 5 cows have intercalving
interval of less than 2 and a half yean. The shortest intercalving interval ever recordcd
during the last 4 years is exactly 2 years for a cow with registration number of
37U. She dropped 2 calves (her second and third calves), on 0l/13/87 and
0lll3l89, While she was carrying her tfrird pregnancy, lactation process was not



disturbed and tlre older calf suckled until the mother gave birtlr to her third calf.

The biodata of ttris cow is as follows;

Name : Win San

Registration na:3734
Birth type: captive born wittr the date of birth

Reproductive history: first calf (female)

second calf (female)

ttrird calf (female)

fourth calf (male)

frftlr calf (female)

$r26rc9
05lrst84
0u13E7
0l/13/89
r0l14Br
Ml}sBs

five calves are still altive

9. we came to realise that shorter intercalving interval is not a desirable characteristic

as it provokes competion between siblings and can lead to higher neonahl mortality in

yoong.t calves due to reduced opportunities for obtaining enough milk during the first few

*onfhr of age. The heavy burden of lactating two calves at a time can deplete more body

reseves than the cow with one sucking neonate and this would eventually induce the mother

to delay resumption of the next @strous cycle.

CONCLUSION

With ttre global oil crisis, and high cost of mechanization, the use of readily available

elephant power will prove much more economical than mechanization. In addition, the

elephanS-involved in timber hauling do not damage or churn up the forest. Hence the

long+erm survival of fhe elephant is crucial to Myanmar's ecosystems. A sound scientific

unJerstanding of a natural resource is fundamental to any well planned management of

that resourc-. Long term conservation of Myanmar elephant need not depend on

quantification of iS population throughout the country but it is important to know whether

tire population ttend shows declining picture. We are encouraged to leam that adult-

dominated age structure and femal biased sex -ratios are characteristics of the population

structure of Myanmar etephants. If the recruitment of the stock of working elephant by

capturing from tlre wild ii stopped, implementation of captive breeding programmes and

active measurements to reduce calf mortality is of paramount importance and these are

the alternatives to maintaining a sustainable population of working elephants.
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TABLE 1. Draft animals used for timber harvesting during 1994-95 frscal year

Departmenlal Power

Adult elephants

(working elephants over 18 years of age)
Trainedftaggage elephants (5 !o 17 years old)
Calves at heel (under 5 years of age)

Hired animals

Private owned elephans (workable agelsiz*)
Baffalo paris

TABLE l-a Coding of age categories by Sikes (1971)

rcn
9A
269

2284
1400

Neonate:
Infants :

Calves:
Juveniles:
Sub adult:
Prime adults:
Seniour adults:
Unknown:

birth through 30 days of age

3l days through I year of age
gleater than I year through 5 years of age
gleater than 5 yean through l0 years of age
greater than l0 years through 20 years of age
grcater than 20 years through 40 years of age
gleater than 40 yean of age

birth date unknown

Age groups of elephans owned by Myanmar Timber Enterprise during
1994195 fiscal year

TABLE 2

Age group Male Female Total

Fully Grown (over l8 years)

Trained calves (5-17 years)

Calves at heel (under 5 years)

Total

619

478

r23

1220

1003

4U
146

1633

r622

962

269

1853
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(M) r18 yrs

220!"

(l-) 5-i / Yrs
1'foi.

FG : Fully grDwn (over 18 Years)

TC = Trahed catf (5'17 YQars)

CAH o Calf at heol (under 5 Years)

(M) < 5 Yrs
4%

(M) 5-17 Yrs
17o/"

Fig. l. Overall population of MTE elephants showing sex ratios
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..'{...1991/92

199293

1 993/94

1 994/95

0

Fig.2.

< 15 tC.?o 2l-?6 20€0 tt86 t$.o 41-15 o'9 
r".r. tt

The number of calves born from MTE cows according o 5 years

age grouping, showing the age range of prime reproduction is (21-3t.

1$ ?nd ?d lth stir ah 7h Eltr 901

calvsts r;alvets ,;alvets colvel:; r;.llvats calv€ls calvers calvers calvels

Fig. 3. The number of calves born from MTE cows elephants showing various paras
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Fig.4. Comparison of mortality and calvings of timber elephants according to three
age groups during 1990-lg4
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Fig.S. Population trend of elephans from Myanma Timber Enterprise
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