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Abstract: A total of 13 offspring of captive Asian elephants ( Elephas maximus) were bred successfully and survived in Xi-
shuangbanna Wild Elephant Valley from 2007 to 2024. Two males, six female elephants and their offspring were involved
in the breeding, and the main technical points of daily feeding, estrus judgment and mating, prenatal and postpartum care
of female elephants, and rearing of young were summarized. The results showed that the average age of females at first
birth was 17.67 years old, and the average birth interval was 4. 61 years. The female elephant could be estrus again and
pregnant successfully after lactation for about two years, and the young did not need to be weaned. The mating success of
the male elephant was also not limited by whether they were in a “musth” state. Mating and conception mainly occurred
from February to May (long sunshine season), with an average gestation period of 648. 10 days. The infants were mostly
born at night from November to April (relatively cool and dry season). The average birth body mass of the elephant was
97.00 kg, and the average body mass gain was 17. 86 kg per month before the age of five years. The suckling and sleep-
ing of the newborn elephants divided into short periods and multiple times a day, about 40 to 50 feedings a day and four min-
utes each time, and 30 sleeping sessions a day with a total sleeping about nine hours, mainly in a lateral position. The study
suggested that the breeding work should be based on the natural life history of Asian elephants, supplied by artificial interven-
tion when necessary, increase outdoor activities and male-female communal housing time, ensure balanced nutrition and
avoid excessive obesity, support the breastfeed young elephants until they are four years old, build a social herd composed

of individuals of multiple ages, and focus on the prevention of elephant endotheliotropic herpesvirus (EEHV) infection.
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Table 1 Individual information of parents and offsprings of the Asian elephants in this study

51 MRS P AR I ] T TFUR T 57 0 1) BEA 224 (1]
Category Individual ID Sex Date of birth Parents Date of first rearing Conception date of dam
M1 3 1987 1996
M2 3 1988 1996
F1 Q 1983 1996
BTN ) Q 1994 1996
Parent F3 ? 2001 2008
F4 Q 2001 2008
F5 Q 2002 2005
F6 Q 2003 2008
C1 Q 2007-02-16T01: 10 M1 x F1 2005-04-11
Cc2 Q 2010-03-11T04:30 M1 X F2 2008-05
C3 9 2011-04-05T02:30 M2 x F1 2009-05
C4 Q 2015-04-22T01:33 M2 x F1 2013-06
C5 & 2017-03-16T05:30 M1 X F2 2015-05-16
C6 Q 2017-12-22T06:23 M1 X F3 2016-04-19
gfgi;ring C7 Q 2018-12-27T02:30 M2 x F4 2017-04-15
C8 Q 2019-09-21T04:35 M2 x F5 2017-12-22
C9 Q 2019-11-13T02:43 M2 x F6 2018-02-21
C10 Q 2020-02-22T08: 16 M2 x F1 2018-03-31
Cl1 & 2022-06-22T00: 14 M1 X F3 2020-10-04
C12 38 2023-08-14T07:20 M1 x F6 2021-10-26
C13 3 2024-02-10T03:03 M2 x F1 2022-04-23
®2 ATIEMREFRFESER TR ETH(1991—20204)
Table 2 Monthly changes of climatic factors of Asian elephant rearing environment in Jinghong (1991-2020)
Ay PRI 1 SEBIAEXRLE /% SFHIREK G /mm ST H IR /b
Month Average air temperature Average relative humidity Average precipitation Average sunshine hour
1 17.5 77 20.3 212.5
2 19.6 66 9.5 230. 5
3 22.1 65 28.4 229.9
4 24.7 68 56.3 228.3
5 26.0 74 130.6 206. 0
6 26.6 79 138.0 155.5
7 26.0 83 232.4 125.0
8 25.9 83 217.4 149.7
9 25.3 83 138.9 173.3
10 23.5 84 104. 4 166.9
11 20.3 83 41.1 181.5
12 17.5 82 22.9 175.9

A A

Data source: China Meteorological Data Service Centre!").
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Figure 1 Changes in chest and abdominal circumference of pregnant Asian elephants
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(a) Seven days after conception
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(b) Nine months after conception
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Figure 2 Breast changes during pregnancy in Asian elephants (Female elephant F3, second pregnancy, stopped breastfeeding for six months before con-

ception)
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Figure 4 Body mass growth curve of artificially bred young Asian elephants

PSR, 4% 1| A e AR H iR 6 ~
8 h, S REA R TR A BB BN IE B, o] [ F BEE
B ER 205400, I AR AE VR Sk WA K rpieik . G
DA H Al e 52 X 4 4 B B P WA TR AR FL
IR MEG R AT LB e, 2 KRB E ML % —ii
63, HAE 2 B e AN gh 2 nG B o — i gh S AR
e, SR 5HAG —RIE S I, il A
BB TFRER AL, LN AL ] P e | B2 K e R
A R I A R AR . BEAk  2h 5 S i
FLAbMES 2L, Tz 5 e R FL A LR 4
VFE R ARG W 3L i A Sl 2 W 20 AR A 90 %
Bt
2.4 WHFLIZ A ST

SR 2 B, Mk G2 AE Ry LI R AT mT 2 32 22
MES 1A F6 B4 A iR R 9k 22 1T — R 2 2 7L
HEHENZRGE . WG, 5348 LRGSR
R FLA T 0 AR R A A 5 R FLAE Bl e BT
A LR, R AV A W3 . FR A
SRS RILIAN A LG SR R G4 )5 e &
ik, RERZAMER FARFS, HRIZh5 5% 0
ST BAEAAT N B R A RTL

3 iEEHiR

3.1 BHIEAZE TERLH S A B R
AWETE KB, PSR Y0 G 5 m] A AF B0 (R Az

B 5o i R I B R A 2
T H BB AR TR 2—5 A 2k
AT 12 H—KEA RS, X540
) f B SR AR R B B Z5 8 MW & O SRR
PG AT RE R A A% K H R s, 31X
— BT AR E N T AR FR A B P R R N 4
PAG RN EINGE S S ARG, X TR AR H
0 B A T A R G, I A R U L R SR A
FEREN B A PR
3.2 REZHIRIRINCEER FE

5 VE RGN B A MES (B 7 AR IS 13, 13 %, AR08
] P 3.9 a) AR F , AR BEF o0 MEG B9 W) AR R
(17.67 % )M, ZHEBIRE (4. 61 a) WG o X FP2E 5
Al RESE AN AR SR T MERRE G 4 JF 1 5%, S B0 I
Z AT RZ 2B HL . IE F MES B 5P 8 R B 2
16 J, L] AT B 1 (] B 2 3 J] 1Y) 98 2R (estro-
gen) FIE BRI 3R (L) 1 06, 76 79 A4 v e e 2 40
Al REA RN R, i AN R 5 R S 248 (H
ALFE S 2 A e W e S5 B0 H A e HE OB L 38 T RN 32
2t R S B8 B2 HE A R s fR]
1T A 76 0 B 1) N R WL AS BE B AT 43 JF , R4 e AN T
BRI O, AR HESR F2 H 2017 4R 2 )5
C A 8- AR A TN ) 52 2 AR W] fig & & BF T HLA
EVE e

BAREFAMIFTE R, HEG 3 A Musth” (FE5% ) IR




8 o4 3 B % W

4T %

A HE R I A e T A AL 2 (HOR S S e 1 2 4%
1, A TFIZ0R A5 i 2 tha ] UK 2 5 M 4 s
N 58 AR L, SR, B AR Musth” 11
IS B G, R A A AR E g 3L
B R R ORI S HEECORR . AHIEST a2
UESE, W LA I ASBH A 52 PR B8 . MESR F6 165
WRJe 1. 95 4 (SR M AW 7L ) S A S R, 2R
SN AE 2 A WES PR TE MU0 2. 17 4F K 3
A R & A IR , AR R A B) 5 M 4 1 SR 3 e i )
S22, X FIA N T WL AR R G 2
(L Gtk B = o B, H ] BB E A AR A
3.3 WEWRIGIAE B S TRl 1 B
AR PO T S Y G 43 6 ask AR 34 A Sy I

F pe A oA & A e o SR Py AR SR ML
BTSN G 1 RS sk o, AU
RN D, T e DR R R 08 75 1 TR, Ay S 2 fit
T B AN SIHL A, LA 5 A TR, o A1 o 7= I
B o BLAh, hp s G LA F R, A T
T, B A S G L A T
IEE AR LY . (AR B A2, [ P R R
G218 R T 8045 o 3, T RE 2R 1 ORI 5
M 200 LA, FE P Bl el kAT R A e
PRA S, BIR B 2 A AR R AR 95 N R A 28 422
B2, A W e 5 B R s 4 S B s O, Fe i
— FE R TR 5N T I, T R s St B
7R PR AT N BB N R B, X B
BEIE B BE A R B A B G R 2 R, 7R AR

R AT T, R A B O e T AR O
Pefph” 5 00 A LR R A ON T T (R HUAR
- o
3.4 EREZLIGS AR B FLNR SO

JER M LI SCRF A SR B8 FLR A ST 1A% O fR

FHE, SREB0OGFHYEALE LT E RS
IR BRSO, WIS AT A B RE i 2
w4 3 HAFERR ST, HL RIS Ko s
RAAR, TR 0T R B (B S DS R ) R A 1
G 4R TR T 5 A R RIAE R B B A K 7 oK
HHE I B ShAS AL 78 Tk > et BL St A T ke
FLAG X D G i e e A 2 E S R . AR AR SRR
T R R LRI E NS fE3~44 )

T I BT A I k2 T A 0T RS, 3k {4 3
THERWE XN RAFE R EEE . NS shY)

bel S P2l B RS RS 5T — ZHE A I AE X A 2
24 HE 1 H NGRS N TR eE R
1M, ASWIEFE R, Wl FLI B R AT T AR 8 R 1 I L 2
28 U R (8 o AR I S N TR LR e BF
FERIIESE , B n] LA D LA S R R
AR LR E R I E SR . BN, 4% C12 F1 C13 1
TERF SRR S FLIEAT RO T AR K AR
HITHIK 116,146 ke, #4740 F1EH M L 2L 2 i T
PR e, SEA I L) 5 R R rh5E
HOT R B 4 5 1 e i i 2 G H L
3.5 RFLEIRIEEA TR

TE 4 R A A B, R KRN B2 % 75 (EI-
ephant endotheliotropic herpesvirus, EEHV ) J& B 2 flj
P L WU ST T P T S W o 2 T A L o %
o FE VARG R TG, HL B = R S P Y I R R
W, FEIRGL 1 ~ 8B IR, KW JE T ik
85%, it [ IR N AE AT RIET 1Y 58% > . HNE A
EEHV S EA) AT M Ao ST HRR i o |
o et a0E J TR OO0 3 g (9 5 R, RSBy F AR A R
AN B, PR IR A B A T A A0 IO 5 1) BT L B0 Tk
R AR B SR RN . H
T TN A T LA JLAS 5T - R S A BRI
It AE B R AFEAR PR IRGUA ; SR BERRE RN
Tl 3 PR 5 5 B AT E S A e S BT 5 S
Bt BRI AT IR R R R 4 R R GETT J R
L AR 25 24 5 I i Y55 R A A L 1ol AR DI 5
PRAE H IBE AL AT IR I BE B St 12 W7 5 1 1015 i
NEATEE , — B AR e AN RE R, B AEL
BVl S B2 56 S A 9 5 s s 5 AR AL
RIZIR Y, P HURIT R O . AR5 095
CI3 N HARIEW] T X — L5 G P 507 B A
Rtk

2 TR NI T Ny BN I 1B 5 A VA B 3 £
WEFSEL, N ARG A, BARE
P it 09 - O I R B 4 TS R Y E AN Bl e
FEIE L2 s PR RSB AT IR ME S 1Y 5 5%, kSR IE R 5
PERGIF AT NG, L& 20 Wi I T J St s 21
i DR B 4 R AR BB B AR LI AEAL A
Tl 5% 5 R TR EEHV A0 o 348 MR 52 B v
g5 A 2RI, n] Sy [ Y A P IR FILAG B S R AR
PR F R R RN S,




1

PRUIHAE . N AR IR IR 1 S0 75 A5 9

SE 3k

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

Pk, BB, BT, &, EETEREAE TN KROTPE
AL B2k, 2023, 43(5): 593-607.
TANG Y J, YANG C, YANG Z C, et al. Population dynamics of
wild Asian elephants over the past fifty years [J]. Acta Therio-
logica Sinica, 2023, 43(5): 593-607.
MENON V, TIWARI S K. Population status of Asian elephants
Elephas maximus and key threats [J]. International Zoo Year-
book, 2019, 53(1): 17-30.
ki, PEETMEERPHRIM]. JER=: BIZHRAE, 2018:
61-64.
ZHANG L. Study on the protection of Asian elephants in China
[M]. Beijing: Science Press, 2018: 61-64.
THITARAM C. Breeding management of captive Asian elephant
(Elephas maximus) in range countries and zoos [J]. Japanese
Journal of Zoo and Wildlife Medicine, 2012, 17(3): 91-96.
JACKSON J, CHILDS D Z, MAR K U, et al. Long-term trends in
wild-capture and population dynamics point to an uncertain future
for captive elephants [J]. Proceedings of the Royal Society B,
2019, 286: 20182810.
REF, WHE, BIEW, T ARRPBFEARPRER
BEFR]. NBESZER, 1997, 8(1BT1):1-7.
WU Z L, PENG M C, YANG Z B, et al. Ecological environment
pattern in Mengyang Nature Reserve of Xishuangbanna[J]. Chi-
nese Journal of Applied Ecology, 1997, 8(Suppl. 1):1-7.
ERBESREIEP . CMA &8 i SEFREE (1991—2020)
[EB/OL]. (2023-04-10) [2025-08-19]. hitps: //experience. arc-
gis. com/template/e724038{da394e9d9h7921{10fd 1aa55/.
China Meteorological Data Service Centre. CMA station climate
standard values (1991-2020) [EB/OL]. (2023-04-10)[2025-08-
19]. https://experience. arcgis. com/template/e724038fda394e9d9
b7921£10fd 1aaS5/.
WL FER,RPE. 5. PETNKRREDILGEITS
AH[)]. B£8R, 2019, 39(5): 514-530.
JIANG Z C,LIZ L,BAO M W, et al. The statistics and analysis
of foraging plants species eaten by Asian elephant (Elephas maxi-
mus) in China [J]. Acta Theriologica Sinica, 2019, 39 (5) :
514-530.
MUMBY H S, COURTIOL A, MAR K U, et al. Birth seasonality
and calf mortality in a large population of Asian elephants [J].
Ecology and Evolution, 2013, 3(11): 3794-3803.
HUFENUS R, SCHIFFMANN C, HATT J M, et al. Seasonality
of reproduction in Asian elephants Elephas maximus and African
elephants Loxodonta africana: Underlying photoperiodic cueing?
[J]. Mammal Review, 2018, 48(4):261-276.
REATE, Bk, REEAOK, & . TIBURME RS TM KR MEIR
AERHMEFLE]. FENYHERK, 2024, 4503):
472-479.
BAO M W, HAN Y, XIONG C Y, et al. Individual identifica-
tion and population quantitative characteristics of Asian elephant

in the Wild Elephant Valley, XishuangbannalJ]. Chinese Jour-

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

nal of Wildlife, 2024, 45(3): 472-479.

RASMUSSEN L E L, SCHULTE B A. Chemical signals in the
reproduction of Asian (Elephas maximus) and African (Lox-
odonta africana) elephants [J]. Animal Reproduction Science,
1998, 53: 19-34.

CARDEN M, SCHMITT D, TOMASI T, et al. Utility of serum
progesterone and prolactin analysis for assessing reproductive sta-
tus in the Asian elephant (Elephas maximus)[J]. Animal Repro-
duction Science, 1998, 53: 133-142.

BROWN J L, SCHMITT D L, BELLEM A, et al. Hormone se-
cretion in the Asian elephant (Elephas maximus) : Characteriza-
tion of ovulatory and anovulatory luteinizing hormone surges [ J .
Biology of Reproduction, 1999, 61(5): 1294-1299.

CZEKALA N M, MACDONALD E A, STEINMAN K, et al. Es-
trogen and LH dynamics during the follicular phase of the estrous
cycle in the Asian elephant [J]. Zoo Biology, 2003, 22 (5) :
443-454.

COOPER K A, HARDER J D, CLAWSON D H, et al. Serum
testosterone and musth in captive male African and Asian el-
ephants[J]. Zoo Biology, 1990, 9(4): 297-306.
LADUE C A, SCHULTE B A, KISO W K, et al. Musth and
sexual selection in elephants: A review of signalling properties
and potential fitness consequences [J]. Behaviour, 2022, 159:
207-242.

B, WS, R, & WiNgME~ A —0II]. FEsY,
2007, 28(2): 52-53.

YANG M, HAO C, CHEN Y, et al. Conversion of dystocia in
Asian elephant[J]. Chinese Journal of Wildlife, 2007, 28(2) :
52-53.

WIEDNER E, KISO W K, ARIA J, et al. Vital signs and first
occurrences in normal and abnormal newborn Asian elephant (El-
ephas maximus) calves [J]. Journal of Zoo and Wildlife Medi-
cine, 2017, 48(4): 997-1015.

TANG Y P, JIAT, ZHOU F Y, et al. Obesity prevalence and
associated factors in captive Asian elephants (Elephas maximus)
in China: A body condition assessment study [J]. Animals,
2024, 14(24): 3571.

b EMYENS . WHRIEFERRANE : T/CAZC 003—
2019[S]. (2019-11-27)[2025-07-05]. https://www. tthz. org.
cn/StandardManage/Detail/31375/.

Chinese Association of Zoological Gardens. Technical specifica-
tion of husbandry for the Asian elephant: T/CAZG 003—2019
[S]. (2019-11-27) [2025-07-05]. https://www. tthz. org. cn/
StandardManage/Detail/31375/.

R, BEEAK, A5, & TNEATHBBEYSBRE
HILLRI]. BEaYHIR, 2021, 42(1): 171-176.

BAOM W, XIONG CY, ZHOU F Y, et al. Comparison of artifi-
cial assisted parent rearing and natural parent rearing of Asian el-
ephants [J]. Chinese Journal of Wildlife, 2021, 42 (1) :
171-176.

ROAFE, ok, BREIK, & PHNRBRHBETHNLER




10

L

I

7 4T %

[24]

[25]

[26]

[27]

D] PEEER, 2022, 58(10): 121-126.

BAOM W, HAN Y, XIONG C Y, et al. Treatment and analysis
of savaging behaviour of the Asian elephant dam [J]. Chinese
Journal of Veterinary Medicine, 2022, 58(10): 121-126.
ABBONDANZA F N, POWER M L, DICKSON M A, et al.
Variation in the composition of milk of Asian elephants (Elephas
maximus) throughout lactation[J]. Zoo Biology, 2013, 32(3):
291-298.

LAHDENPERA M, MAR K U, LUMMAA V. Short-term and de-
layed effects of mother death on calf mortality in Asian elephants
[J]. Behavioral Ecology, 2016, 27(1): 166—174.

BREAE, BRER, REE. TNREEEYZHERINIL
HFILE, 2003, 38(6): 86-90.

TENG M S, YANG X L, WU D H. Characteristics of reproduc-
tive biology of Asian elephants[J]. Chinese Journal of Zoology,
2003, 38(6): 86-90.

B#, FREL, BELE, S THEREERPERAHR
[J]. IMAEHEE, 2018, 34(5): 262-264.

ZHAO J, LIX D, LIAO Z S, et al. Study on breeding and nurs-

[28]

[29]

[30]

ing techniques of Asian elephants [J]. Guangxi Journal of Ani-

mal Husbandry & Veterinary Medicine, 2018, 34 (5) :
262-264.

LONG S'Y, LATIMER E M, HAYWARD G S. Review of el-
ephant endotheliotropic herpesviruses and acute hemorrhagic dis-
ease[J]. ILAR Journal, 2016, 56(3): 283-296.

LATIMER E, ZONG J C, HEAGGANS S Y, et al. Detection
and evaluation of novel herpesviruses in routine and pathological
samples from Asian and African elephants: Identification of two
new probosciviruses (EEHV5 and EEHV6) and two new gamma-
herpesviruses (EGHV3B and EGHV5) [J]. Veterinary Microbi-
ology, 2011, 147(1/2): 28-41.

AEE, U, VE, . ZEFRERRCHEARBEERS
BRABME MR THOI)]. sREEZFIR, 2024, 55
(6): 2569-2577.

SHEN Q C, ZHANG W, LIU Q, et al. Diagnosis of death cases
of an endangered Asian elephants caused by endothelial herpesvi-

rus infection with metagenomic technology [J]. Acta Veterinaria

et Zootechnica Sinica, 2024, 55(6): 2569-2577.




