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Abstract: Positive reinforcement training is widely applied in the management of captive
animals, especially important for sensitive species like the black muntjac (Muntiacus crini-
frons). This study investigates the impact of positive reinforcement training on the beha-
vioral patterns of captive black muntjac by conducting behavior training on 34 individuals
across zoos in Beijing, Hangzhou, and Hefei, observing and recording behaviors before
and after the training. The results showed that the active behavior of black muntjacs signifi-

cantly increased after training, and the rest behavior, especially the standing rest behavior,
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significantly decreased. This indicated that positive reinforcement training effectively increased the activity duration and fre-

quency of black muntjacs, and had a positive effect on their health. Additionally, behavioral training also reduced the vigi-

lance behavior of black muntjacs, which aided in desensitization and was applicable to various aspects of breeding manage-

ment, including treatment and transportation, thereby reducing stress-related behaviors. The feeding behavior of black

muntjacs exhibited significant regional variations, with individuals in Beijing and Hefei showing a greater increase in feeding

behavior after training compared to those in Hangzhou, possibly related to their familiarity with the trainers. Consequently,

positive reinforcement behavioral training can rapidly enhance the expression of natural behaviors in captive black munt-

jacs, reduce stress responses, and optimize breeding management.
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Figure 1 Enclosures for black muntjacs in three locations
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Table 2 Behavioral spectrum of captive black muntjac

A%

Behavioral 1k e
P Behavior Behavior description
classification
BAR R, B BRI R A A, AR RS MEE A 2 MR AR SRR S
T S5O, MRS AT T RE A B, Tk 3 | LR B A B Gk S 0 TR LA R ¢ T AR R 5
— PP SLTC I AN A TR 2, 0 R R A R B, PR T BRI A 24T AR SR K CAnJgs k] (4 AH BB )
iTEe FHRON JBTR AR Kl ok [ R4, T i PR o i e
e SO —QZIAIFES AL B AT R A SR L — 5 R EMBM 5 — 5 BBy L AN Bl 5 A R gk
AR ip
BT
Active behavior B TR Ay R BRI S B D B 1 R AT
155k SRS E
e WS RNES R AT A
(i FHTE SR A C I HS , LSO Sk Rl A Vi g A i e R A AR A0 1) B
M54 ] f6f AT 2R GE R I SRR e R R R A 2E ) S A T R
g SRIEAVENLE e 52 BN AT, TR AL TRIFPA 7 AR B2 57 RO e O f 0 7 Ik A3l , 2 B LA Sk,
- WAL E A, AN I 1] 75 Y57 ) % 3, B 9 2 ik
i PRPRAEHESE AT AR B P\ R Bk i 2 P, Se A A s T b i 1A <, 2R 5 Sk (4 i) — 30, 2 ) IS
AT i, W F A1 R, B B, R AN B )
Inactive behavior
JEIFSS EHARA T 58 A HOIRES DU TE A 8 sh A, DARRE Sk 32 2R 8 ) 5K
By EHARAE T 58 AR DU R TC W] 8 B4R, AELORASR I 7 1 S 5
R4 CIPUE SR ozik S cx=8ewn) I-Ea buN -k npual i A L e B Ly SR TSN R e Sl P

1.4 Hilobr

K I SPSS 23 Ge A A TR o3 Ay . dE et B
FEAR Kolmogorov-Smirnov K 06 2 iz sl 5 i kAT N
B ) IR A A IES A NS ERE , ATF A

NIRRT E RS, I RSG5 . R
FEDN i A 25517 0 H Wilcoxon 75 BRAG 50 7
b5t BTN AN 3 A [ 1 DX 04 4T A 040 ) 3 ok
Kruskal-Wallis £ 95 >k 5341 4 X [0] 9 25 57

IEZ WS AR S0 S . AV SR Bontr




548 o4 3 B % W

546 4:

2 H#R

2.1 YNZRniag ity i i by g A Ak

EsA I ZR)E , R BRI IZ S AT R R IR AT
KA EDA, G, BENE ST W1
(P =0.042) , #1470 B 2Z WD (P =0.005), 31 H
E AT DR EE SR (K 2) o dbat BrHFE I

100 @ JIIZEAT Before training
® )5 After training
90

* P<0.05
8r [

[ J
70F
60 F
50 F
40t

TTNEAEE G 1%
Proportion of behavior
® 00 0 0

30 2
20

10

=MbY R R R RIS B AT R #R AT
W (B 3) . =i SRR S 12 sh AT 03 ik 4
AR A A IR 3 (dE st P = 0.232, B P =
0.507, GHE P =0.214) o i 1EAT 0 WIFE = M 25 5
A AR R AR B 2 (JE T P = 0.074, BLH P =
0.300, &8P =0.056).

* P <0.05

|

B 1
Active behavior

GG

Inactive behavior

412557 Behavioral classification

2 BEIIZGAETEBEIETAMEBIEIT AL

Figure 2 Comparison of active and inactive behavior in black muntjac before and after training
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Figure 3 The change in active behavior and rest behavior in Beijing, Hangzhou, and Hefei before and after training
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Figure 5 Changes in standing rest, vigilance, lying rest, and rumination behaviors in Beijing, Hangzhou, and Hefei zoo before and after training




550 o4 3 B % W

546 4:

2.2.2 BT AT

i IER I 45 b IX R E AT LR
PR E2ZR(P=0.020,K6) . JLEFIE A H b
FEINZRRTHIAR R B AT R ARV 5 sk
TR AT N s UM M X ) SR B AR VI SRR
TEAT R, INGRE R BT N EA BT . BT

60 r
sof l
40

30

i

Jb5t Beijing Hu/l Hangzhou 4 /It Hefei
Hb &5 Location

TEATATIINL /%
Proportion of feeding

35 F

30F

25F

20

EATHTTIrIE 1%
Proportion of walking

101

S
52

!

W
T

1

Jb5t Beijing Hi/H Hangzhou 4 /I Hefei
Hi1 5 Location

M ZE N Ghmi B FE 4 Mo X A R B 3% 22 % (P =
0. 040) , VI ZRJG B AT 0 BAE T A b X347 Bm L G
FRA N XAV R A AT (H 45 Hl ] 2
SARHEA BEEP=0.128), BEFT NLEIZ
U 5 1 DX ) 38 o 2 B 08 3 2 5, AR O R b
XA BN, 74 RO X A B /b (11 6) .

25
8 20}
=]
e
et
Er S
LE 10f
EE
DE
e st
) ﬂ

0 ———— —
Jbat Beijing #u/H Hangzhou 4l Hefei
His5, Location

W I T Before training
O I%)5 After training

6 ZiERBMEIIGHEZEHHITHNEN

Figure 6 Changes in feeding, maintenance and walking behaviors in Beijing, Hangzhou, and Hefei before and after training
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