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Antler cycle and its influencing factors in Pére David' s deer ( Elaphurus

davidianus )

CHENG Zhibin, BAI Jiade*, ZHONG Zhenyu
Beijing Milu Ecological Research Center, Beijing 100076, China

Abstract; We observed velvet antler growth and antler casting in 59 male Pere David's deer ( Elaphurus davidianus) in
Beijing Nanhaizi during August 2013 and 2014, using a telescope ( Swarvoski 8x42 WB) and camera ( Canon 550D 70%
300). The antler casting time of the population tended to be delayed with decreased age, and some dominant and high-
ranking bucks cast their antlers earlier than the oldest bucks. We gathered 89 antlers from December 2012 to February 2014
and found that more individuals cast the right antler earlier than the left (48.8% versus 34.1%) ; the remaining deer
(17%) cast both antlers on the same day, and that the same individuals cast the heavier antler earlier than the lighter one
(41.5% versus 41.5%). The average time interval between left and right antler casting was 1.98 days. There was a
significant negative correlation between antler weight and casting time in 2013 (R*=-0.898, P=0.000, n=32) and 2014
(R*=-0.842, P=0.000, n=57). The antler casting time of the population showed a delayed tendency as antler weight was
decreased, but the first antler cast was not the heaviest one. During June 2013 and May 2014, we investigated the start and
end date of the antler cycle in nine populations of Péere David's deer using field, literature, and telephone surveys. The nine

populations were from Beijing Nanhaizi Milu Park ( BNMP ), Jiangsu Dafeng Milu National Nature Reserve (JDMNR),
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Hubei Shishou Milu National Nature Reserve ( HSMNR ), Liaoning Liaoyang Qianshan ( LLQ ), Zhejiang Linan Milu
Conservation Center (ZLMCC) , Zhengjiang Cixi National Wetland Park (ZCNWP) , Tianjin Qilihai National Wetland Park
(TQNWP) , Hainan Tropical Wildlife Zoo ( HTWZ), and Hebei Luan River National Nature Reserve ( HLRNR). We
found that wild populations cast earlier than captive and semi—free populations. A tropical population that immigrated into
Hainan Province also had a regular annual antler cycle. The start and end dates of the antler cycle differed between years
and habitats. The start date of antler casting was not related to altitude, longitude, latitude, annual average temperature,
captivity, or climate; rather, photoperiod and hormone status regulated the antler cycle. Other factors affecting the cycle

included age, antler weight, nutrition and energy status, population density, and phenological characteristics.
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Fig.1 Outline of the antler growth cycle of Pére David’'s deer in

Beijing Milu Park
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Fig.2 Growth of first antler of Pére David's deer ( a. pedicle sprouted; b. velvet antler outgrowing; c. mineralization of the antler; d. hard

antler)

BEREFA VA AE— N RRER I« pl i %, — HBUEBEREATZE T 11 19 AMiE A M, 22/ T 12 H 20
HAA WIS R A A sa R K, R EE 1 DA ZE ARG AT RSN, X —4E4:
I BELGAE AL A1 BERE AR B IS B P X T AR A BOLEE B R BRRE R B 7E T — R %
e HRAF T — RAME R EA KN R, A BERE R WA — i IR M S & T E
F i — R, B —EE T S5 30

3 Ay A Ry 4 JE R I A TR S A MERRE 2 2 H SR, LS W L A I 9 e R4 2 RS i R L |
fE R RE IR AR T HA < ZEFF AT 1 R 2 R HERE

= al
° ®
4 + R% 1 =0.806 ) R4 =0.709
o 3 P
QD
en
2
%.o 3
2
=
1L
1
-]
0 - o 0+
1 | 1 1 1 1 1
on (=3 el on f=} o~ D
g 2 3 2§ 9 e
o o — — — — ] (\Il
= 2 35 3 3 3 <
8 84 @ & & 9 : :
5 & 5] & 5 & S & &8 8 &8 & 8 &8 8 8 8
Bt £ H # Day of antler cast

B3 2012—2013 £ 2013204 EEREREESH AR ENLIEXR
Fig.3 Linear relation between antler weight and antler cast time in Pére David’s deer of 2012—2013 and 2013—2014

2.2 AMAREG F R UER

2012 4F 12 H & 2014 4F 2 A B4R b 3hllcde 41 %t 4 8% 1 DL E A s RE £, B A8 TR 20 S i
KA L PEFAE L, W88 3 W B R /0 A R A A St o8 AR . Gei 3R AR i M v AR T AEf G
43.9%  fe AT A A Y 48.8% , AN AL Y 4.9% , 33X i I BERE f B A X FRME ; 22 M el v 4 o 34.

http ; //www.ecologica.cn



134 P 45 B RE A AR R0 B i Y 1 5

1% , A5 F 575 3 5 48.8% , [F]— R TE W 135 15 17.0% , A SR 2245 61 JBd 7% B 1] [ - 2414 1.98 K, 32
WA T A0 50 2 S WD 08 RS 4 B G ST Vi A 71, e A 7 WOt ek [ 1) B e 5 2t R B A R 1) R S 7% 19
AR N 41.5% , RFAFRAERN S, ERENASERRNOABRBEIT A FEREES
2.3 BEUA A EE R S0A ETA]AE DG OC R

B2 JR#% (Pearson ) FHOCA BT 3R W], 2012—2013 4F F £ 5 5 5 A BRI AE 0.01 77 (CRUI) | & 35 670K OC
(R=-0.898,P=0.000<0.05,n=32) , I PEAHE R*ME K 0.806 (Kl 3) ;2013—2014 4F JiF £ 7 5 i £ if i) 72
0.01 ZKF-(AU) bR fAE % (R=-0.842,P=0.000<0.05,n=57) i ZEAEE R2ME N 0.709, 7Bl BEA T
TR AR SR, B B 3 RS A R MR A S — T
2.4 AN[wIAFG 5 Il B R AR MO A A 1k ] LR

BEREAY AT 9 AN [R) b DX 8 A B [B] B2 AR IR R T 0 UL 1, AR 1m0 B RE L A1 B (R 255 4 10 A
THZE2 Aty USRI 2013 4FA R i BEESCIT IR MM I 12 A 2 B MfE4E R 12 A 20 HZE
A BRAT T2 H WA E AR X, 2014 4F 2 B A FFIRIA A4 R 12 H N R JFEE 1195 K FE A
VLIS 2 A3 AT H X B JEETF 4 A s R 8 A 1 B TRt AS 3152, U [ — 6 B b S R A4 R AP e 25 5, B
A TR R ] L R 5 PR L 5 SRS DX ) 0 i A R e B S8 P A AL R A IR %, 9 A 1)
WA AL T R

Spearman A SEAIHT A, B A AR B S5 4R LB B AR X AT L PBL SR 0 RN A A 2 R (R A 56
PEAY 1R (R=0.160,P=0.139>0.05,n=19) .(R=-0.431,P=0.066>0.05,n=19) .(R=0.301,P=0.211>0.05,
n=19) .(R=-0.353,P=0.139>0.05,n=19) .(R=-0.171,P=0.484>0.05,n=19) .(R=0.412,P=0.079>0.05,
n=19) BIAAC, X VLI R Sk 2B 2R AT 3R B RS O AN S S B A5 S e (X R AR
BEMGEITELR,

3 e

3.1 BRI

TSR REF B A PR 2 ol A R AL 1) T 4 R A 7)) B I i 14— 2, R AR AP A T Y 2
USRI R A R S R AT B RE A B A A A DU B B (AT 4) o 1) SEAEAL e . p A B
RSt RO B 00 SR 07 0 a1 2 i IR A T B 0% 204 0 G A1 IO, e 2R 488 1) 2R € X Bl
KK 4-a), 2) Wil B BEAE 00 DB R, B 5 ) 55 A BRI G B2 IR 702, 0 300 55 8 o [) 14 398 ] B
(K 4-b), 3)Bisf AERAE K7 SEFRBSEINAE T 28 A M il i vs (18 4-c B 4-d) , 4) mEIFK
HHFEZE B A I 0 v RN A AR S A A A PEAE A 5 5 5T A =2 TR W 2L 7 2R 0 LB A & R BT AE
(& 4=e) B BB 4-1) o ARG RE A TR 5 FERY A OO, 1K B 28 3 W) 3 Sy 14 S8 2R R i) 0 7
SRBE0 WRoE R RERE A B A TR S B AR RS
3.2 FRJESA A0S Ko A
321 B

O LSS R A 0 PR A A T R I i e 7R 5 B i T B I N T A B B
R SCSAWSZ A BRI TR TR IR MK O FE B A A R SRR Y R s LAY
AL AR o R —Fh S A A s sh i MR A . 1986 48 1 4 [ 5 [0 31 3% [ e )y 1k 3= 2 By
AR A R B 21 A AL 5 19 T2 90 AR TR AEAS S0 S 1Y 0 A A I A By — 2, 78 [l J
Jei 3 A1 RV SE A SRR 9RO ' F A 1 338 R PR R AR Y L R I T YLOR R WA e Wi
VLM 2E VT AR AP T Il R B T ERieT E 355 8 AL Iy b IX B B A e B A B 8 0% B A D' o 30 A8
APV

A T3 b X [R]— J& 1) 2R 8 A BE ( Mazama americana) &85 V5 B} BE ( Mazama gouazoubira) , ff2E K 7%

http ; //www.ecologica.cn



36 &

€€°6 485 1€,0S0 1PN [Behf T MTHT o1 ¥10C-€10T UNYTH X34 35 H
e WO o [9NY JLL PP 60oL1TH 1101 BdHT fBd Tl 9 £102-6002 61 W Z [ T kR A [k
WLLT9Y.61 N ZMLH [ 7
Y 2 HAYE g 8THT A8E°91,STo01TH €S BITHI el | I 9L #102-600C €T B 7T A5 A B )
J6TE8T.0€ N dMNDZ 137
EZHA YN E3 TSLT JL€90,0T012T A 9 BH1 BITHT 9 #10c—0102 9T T GEE el S0 3 TR
JP97.9T06€ N dMNOL 37
EZA g4 Sl 0070, 1€.L1T A € b1 IENN | 0¢ ¥102-110T 81 T kY
00'8 JETS906 1PN SI-1-¥10C SI-11-€102 81 ¥10C-€10C OTI [23730
e g3 8S°L JTULT600€T1A 9zl mdHEI (g Tl A €10t—210T 43 A ML T
00°81 SI-T-¥10C YT-TI-€10C 99~ ¥10C-€10C
80°L1 W07 L0,80,0EN MTHT 0€-21-210T 05~ €10¢—C10T DDWTZ <X chr ff 3K} 17 [
EZHA YN 2l €CLI A8 77 961 1H 0€T SI-T-110¢ T1-110C 0T~ 1102—010¢T 001 1 M O 7 55 0 g 2 L
J¥8°01,8706C N UNINSH X off34) ¥4 Fl
NEZ A T4 MOk TeLl YT EETIT | Ie BITH= [Behff Tl 0052-000T #102-600C 0011-0001 W5 bl A H D r e
B2 MTHI M4 H ol 99 1110c—010¢
WO (1011 ££T0€,650T€ N L HEI [geh 11 869 110¢—010¢ UNINATL X34 Y6
e MO A J£6°LS,87.0TT H ¢ 8-2-¥00T SI-T1-€00T 00v—00€ [ 700C—E00T LT0T W5 22 e B A = YT
L1l HBTHT T-TI-€10T 4! ¥10T-€10T
L9°11 ££0' 77 91.6€ N BITHT 61-C1-210C 0Tl ~ €10c—C10C
€eTl BTHT 0T-TI-110T 0T~ T10T-110T
(= 2R MR ERS ST11 WV 8T,LTITTA 61 BITHT €2-71-010¢ 001 =~ 110c—010C LS1 JINNG T8y 3 S B T
ad£y erewy) .M%MMW,&@HHHMV pumeoduiol L opmnyy E?MMH Jo .EMMMH Jo Toqunu IBpuy Ieo { ?wwwﬂwﬁﬁzv NS
e, o R I wogy owppud  ewpums /R Hy S o
Do/ B BT Acely H47%

W

ENNE S T E R

it BOWE

eury) ur suopemndod 1I9p s, pIAe( 1] ¢ UI S10)IE) [E2150][09 S)I pue Sursed JI[JUE Y} JO JJeP Pud pue JIe)S [ dqeL

FTHMESFEYEMTRHEUWRHENL 6 T2

//www.ecologica.cn

http



14 FERGNK 2 R A1 AR KSR B R ma I 7

,'E’ by : A | iy
/A :7 11

4 BRERAKEIRE (a JERALI0 K H AR XY I b 22 5 P Bl BRI s ¢ (dLJBUA s e IRTHEAL B IR A 43 IR HE2F £ RO

Fig.4 Processes of velvet antler growing and antler casting of Pére David's deer (a. pedicle puffed and the black area enlarged; b. the skin that

surrounded the base of antler broken; ¢ and d. antler dropped; e. wound healing and velvet antler outgrown; f. full velvet antler)
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