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1 1, * 2 M 3 s > a2 3
& F ALK, ET RS R
(1. dbseAol ke YRl S H AR 2B, LR 1000835 2. [RZAllJR 4 [P A: SAR IR 5L 5 @ bty , AL5T 100091 5
3. FEA ML AT R A SRR L, R 364225)

E: )\ 2005 4 3 H 2 2006 48 2 A , b AR AFBAEIEA B AR S B SR X AR 4 b AT B ARAE L 4E g 1R B0 5 B AL BT 5e Pl
3MNMERAE 9 REUGR4ER IR (Panthera tigris amoyensis) BEAT T 400 AR/ 947 WREE , 3447 0 A A2 B AR [B] 7 BC L H W9 ARAEAT T
BT, SRR AR RS RN T AT REFEE, RESELE,3 HHELE3TH KRBT AT HAERERRE,
TSN EAT N MR ETAEREE. AT ATERL, BTN EE BRFEEL ST NIRRT N, TR RER,
ERRAR SR IIZ BT A R ZIARAT o T AR K U5 SR S FUF FITE B AR RIUVERMARAM ST N Z BN BT R &
B BN R ER] I RET N R AE S RETAMREHE ST NN R A BT —3 . MRAE L, SR RO, T
SR AR AL A il L AR RIZL o BFTEA N BIUR AR 1 B PR AR SR T 8 0 S SN BF A 1R AT 0 (B AR TH5 2= )R 2 AT %
Byt —RE KR o

R : 4R P2 (Panthera tigris amoyensis) ; Bf Ak ; BIR ;A7 R 5
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A comparison on behavioral rhythm of South China Tiger ( Panthera tigris
amoyensis ) in different age groups

CAO Qing' ,HU De-Fu"* ,LU Jun’ ,HUANG Zhao-Feng’ ,FU Wen-Yuan’

1 College of Bioscience and Technology, Beijing Forestry University, Beijing 100083, China

2 National Wildlife Research and Development Center, State Forestry Administration, Beijing 100091, China
3 Fujian Meihuashan South China Tiger Breeding and Re-wilding Research Center, Fujian 364225, China
Acta Ecologica Sinica 2009 ,29(6) ;2767 ~ 2774.

Abstract; During March 2005 to February 2006, we conducted behavioral observations on 9 South China Tigers (5 9 , 4
8 ) in Meihuashan South China Tiger Breeding and Re-wilding Research Center, Fujian Province. Tigers were grouped by
age and observed for more than 400 hours. We applied all-occurrence and focal-animal sampling methods to study their time
budgets and daily rhythms in semi-captive circumstances. We found that daily behaviors were significantly different among
the breeding group, the juvenile group and the cub group. The time budget study showed that, there were no statistical
inter-group relationships in moving, resting and feeding behaviors, however, there were differences in observed social,
playing and other behaviors. Daily rhythm analysis showed movement behaviors usually co-occurred with social and feeding
behaviors, especially in the breeding group. However, results also showed that stereotypic behavior makes up a large
proportion of breeders’ movement behaviors. We observed limited social behaviors in cub and juvenile groups during time
periods of peak behavior for the breeding group, which provides evidence for an age hierarchy. We found that the
occurrence of feeding behaviors was largely controlled by humans. During feeding time the cub group reaches the peak of

their playing behavior, often exhibiting more play behavior when compared to feeding behavior. The daily rhythm curves

ESWMA mAEPHEUT B R R BT H (2004y026)

U7 H #:2008-03-11;5 &1T B #1:2008-07-10

B - iR A MR LD AR R B S A ST R D W AR AR SR, TR il SR o 5 % P 20 B MO M\ SR A [l X A R R S
K2 AEE A TAR R 45 T IS Bl o
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were generally smooth in the breeding group, while in juveniles and cubs there were fluctuations. Results showed that the
semi-captive circumstances allowed recovery of some important behaviors that are also observed in wild tigers, however, the

human interference and spatial limitations could inhibit the re-wilding of this sub-species.

Key Words: South China Tiger; Panthera tigris amoyensis ;re-wilding ; semi-captivity ;behavioral rhythm

HH & ( Panthera tigris amoyensis) J& E & 1 &34 30 %, B Bx @ SRR 57182 (IUCN) 51 2% En % (¥ife
g BHAE S MR TP RBGEH—F . 2001 ~2003 FEhEAEE B AL RRES S, ERIEE
BFANC A TIREME K 4 , DA TR R E B RARE AR o oP I 1A 3 4 P A O B 3 i 1 AR R X —
Wife R —F B

T 5| A (reintroduction ) 4§ g 03 % 3R B4R B T EL S A8 AEAE I K IR L Ak ok B 1
FROBE, Sk A T HUX AR EFAE RN EES . B RTLE S AN X B A BT A MR 3R, Jh R N 28 A
(Lynx lynx) FEHR+ 3% 22 SO UH 35 B ST B ST FREST , RIRDHE T A KBRS 0 5601, B3R A
B E S| AWIEER B RER T, 5Rh i Y Fh i 76 3% [ 5 5% of B ik U3 A R BF 5 ( Equus ferus preewalshiii )
a1 b F Ny BB SRR E S AT BB ST 00 B 5 B AR AT 0 K R B AR T R ST LA R AR
2% ALY IE R ETHL RS, RV R R SRR T B AT LB SRR B R E AT BRI
TR, XS B B SR A RS TR T N S O W T AR LB

T, AV B A M T EE S A BB SR e Se ™ o e P SR v pR Rl P R A IE (BRI B M HEA T
BFHLIN G, 55 AR BF AN AP RE G BB A |5 AGE BRI X o, T 2 B A AR, sl S PR 5 A 8 A
BEOME—R RN P E K B SRR S B R R EE R A BN 2 K 3 E T
TN R E B HK EFLRESAFTIA LR THERES . 24, BENCERETTRT B3R ET I
GO (BT B SR AR AT e Y T AR W T E B ARSI , LR SRR S AR X AT
HEBFFARE , EXT T B AR RIT R ET T WB = % Tokk, 17 0 I 50 R A we S B A0 i U
e — TS AT B R A 28, TT LASER M BB SR B B0k i 3R B8 B RTT AR R SR B I T2 H o ABFSEE
o X B AR AR A MEAE L AR 1R A 5 AT o AR B SR IR AL AT 4T T AR LB, (S RS A
e AR ATl b 25 R LA R BUSR IR B 54T R B I R, AT 5 2 B BF AL ( re-wilding ) 35 o7 HE VI 5
BBl E SRR o
1 #HRMA

ABFFE A AR AT EMEE LT 25 5 BFLBR ST oo (116°57'E, 25°15'N) , AR MEE 1L
KR AR, ZX IR T b T 1 2, ELA R I 30 [ o S A o 8 1) S 4 0, AR RORL 17, 4 ~
19.2°C, H &SR 35°C , BARSR - 5°C , M 1750 ~2200mm , FXHEBELE 77% WA b, SRS K BB E
WL RIREE

FHEFEH L 1998 4R M SR B A 3 RF e ( E BRI RS 278,284 .285) JE S T B EHRK , 2
2006 4EEFRFBEC REH 20 A R BORXMRILTIE, &H12) 15 hm®, FE40F8 S 4 A, DU JE X 8 ] 35 B
4.5m FHBLMER, KIRMEEZEER, FFAEEMN 0% (L) ZHHT WS 40% (ILE) HEAEV &
WA, BEEEA NTHRS, —F/NERZ 3 MEERKIE, H A T SRR, 4 5Kk MR i k>
Flo XA FEBITNG BA RBEIARRA B RARS ., B0 IREZ R & & TR 1R 5
B

PR 1 B KA EF 3% (Sus scrofa) \#BE ( Muntiacus reevesi) K& SF TG ARG , AEIR JE A AL 12
15, 16:00 7545 565 BEA BEROE AR My A i R 2 B9 BEEATHMA , W03 24 X A XS B2, 3 5 A VR n 4k 2
ZLH BRI
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2 MIRAE

M\ 2005 &£ 3 HH| 2006 42 A, R4 4B (All-Occurrence Sampling Method ) 1 H 475 36 49) BURE 12
(Focal-Animal Sampling Method) ™ | REE WAL BLFR X A 4L R JRAT M, BB S1d, 3k 450h, Horh, BIWEHI N
7d, R &R BEE T R EARE N TR [RIAT R, FARTE R R E AT A BN . BRI, 444, 5%
FA B AR BURE . WAEE AT E] 2 8:00 ~17:00 (LA [B]) , FR WEEE 20min, RS, 10min, 257 fr A W B 1)
1 R B R A A RS ) R A

EARFEM 745 B8 Karanth 252 360 F 87 A= J8 4R I8 41 1O 23285, FEARTE BUI% 945 20K T AR (juvenile ) 548
B 12 (transient floaters ) & 3 WAL , £ J5 15 1 B 20 51 B FR Jy BUAE R (age =4) \WERUR (2 s age <4) %)
JE(age <2) . BT HLOZ AT T ARIE BT ZX BRI AR MAAT T BCX SR, A0 E @S LR R
R, RAVRAEA | I ECX R R R4 T 4 N80T, B LT & — e MERFT I RI(R 1) .

®1 HFEHARNEK
Table 1 Grouping composition of Target Tigers

%' il 34 A H Y 45 LS
ID Gender Age Date of Birth Group Unit
1 8 8 1997-06-30 JHAE breeders Bl
2 Q 8 1997-01-19 JHAE Breeders Bl
3 ) 8 1997-06-30 JRAE Breeders B2
8 Q 4 2001-07-20 JHAE Breeders B2
10 Q 2.5 2002-10-30 W%, Juveniles J
11 8 2 2003-03-01 W%, Juveniles J
12 Q 1 2004-03-01 ik Cubs C
17 3 0.5 2004-07-26 4% Cubs C
18 Q 0.5 2004-07-26 ik Cubs C

WREE 3t i LA R AR K B LR & , B HUTE 5 m, REFIT I o WAZEH[A], B i A 4 N HIGR X0
SEVEREGE B 5 TSR 15 XA 9 AR X3, B — B BT . TG BPRSEE B O 2d, 3
[EIAMEAT L

AW5Tiz F SPSS13. 0 BAFHATEAR T, R FAAES B M 7785 H 19 Kruskal-Wallis Bk A0G % E 2 6]
HARLE, R 58 P E. BEPRKFREN « =0.05,

3 HIRER
3.1 HORAMF T MR A

WEEPAF RS R AT, & IF M fh, & S 6 MAT hREL, 3 TABIT 1T o it 18] 3 i
5 B ERRREE S T

(1) 123077 (moving behavior) 1 PR izt I 5 )32 3 58 AR B 1A ) L6 LA % 5 7 A (o7 8 K 4 A S Y —
AT A RIEIE W B ST W 52T . IERE AT EZAE” M7 BRER” R WK
“UESL” I 4

(2) PREAT 9 (resting behavior)  # FE7E— & i [8] Py B (A PRF5 0 1L ANTEOMA 94T O, A 45 © B R B S AN
i35 SN 7 N 1 N 1] i

(3) $#BATH (feeding behavior) 5 FREL AbHANF H & ) AH K A94T 28 AL, Rz B &7 “
R VBIET BT CBRRTVPOK” CRET CREL UR—EAE R R” RRT CREE.

(4) #2474 (social behavior) 48 FEMARLE L KA (BhE KRS T kAT (5 B AL 138 MLEd 8425 5E
BT R . FEAFETEAT R EIRIT IR RATHN

(5) 470 (play behavior) AIEYMPEIE G2 S PEBUE MM SPEIUE
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(6) H'E17 M (other behaviors)  ALIEUMEMGTT Iy RIRAT A HEBAT I VEHHAT I B AT WS RAFETE
ERARFTREHNZ PR T AIAR,

{88 F§ Kolmogorov- Smironov % F Shapiro- Wilk 4636 54 i IE 254 , 455K BoR 6 Fi7 B 6] 43 BE A B
P IES A0 FHFAE o
3.2 AEIRAIRIAT R B E) A A EL A

LR, 3 MER AT I 2B AR (P =0.047) . BT 4R PR BR 148 K HR 436 8 F
E(69.7% ) FiiB 5 (22.9% ) , Wi H & PURRIT O B A B B[R] 44, AR AN s 10% ,6 FpAT M7 B A AR i 4L
#HAHI(E L,

R2 TEEHATHEIESEAHECUER R

=
= %D 0.80 - o J{4E Breeders Table 2 Test of Similarity of Time Budget among 3 Groups
_Lﬂﬂ § 2 ML nggniles S Kruskal-Wallis Test
Efﬁ 0.60 |- 44 Cubs ; Chi-Square Monte Carlo Sig. *
E S 010 3 3] Moving 5.024 0.087
= %‘) # . Resting 1.455 0.480
Rg owr A Ingestive 4.262 0.126
ol g . 4 Social 25.483 0.000

:C; M%\iig R{etﬁ;g ln*gxgzive goicil Plfz}a‘if]g 0%1;%5 PL Playing 52704 0.0

HE Others 7.829 0.020

& 10000 YAl AL B4, BEALA A B B v 2000000

NG 4 17 T 7
B AR RS RO Based on 10000 sampled tables with starting seed 2000000

Fig. 1 Bar Chart of Time Budget among 3 Groups

X A £ (8] 5 ) 3 FEREA T AR AP EU R, G5 R B/ (3R 2) 3283047 9 (P =0. 087) fREAT (P =0.480) \$%
BAITAH(P=0.126) HARIEIKZERARE A ZRBENTNAE-LSITH(P =0) MEEITH(P=0),KI7
{EHLS 5K F) 25. 483 F1 82. 704 AR AR K ZHEHHE . M THETNEZSMTINFRKES, BN
B A IS B AT S AT AR A EU
3.3 ARFEHARMITHNE B TR

AR BN 3 MHFT IR PERBEREGIR IR 3. B2 2 RIHR T 6 Ff7 N IEEUTE 3 AN+ H 5
AL

®3 6 WITHERER ERAMABEBEXEEE(P)
Table 3 Probabilities in behavior co-relations of 3 age groups in different periods

- w4 g mk o wa e =
Moving behavior Resting b. Feeding b. Social b. Play b. Others b.
8:00 ~9:00 0.0382* 0.0278 * 0.2363 0.0410* 0.0073 * 0.3501
9:00 ~10:00 0.1072 0.0900 0.0241* 0.3371 0.0002 * 0.3492
10:00 ~11:00 0.6685 * 0.7899 * 0.4357 0.1430 0. 1466 0.3671
11.:00 ~12:00 0.4500 0.2570 0.3013 0.3841 0.0002 * 0.6308 *
12:00 ~13:00 0.1657 0.1244 0.3013 0.4365 1.0000 * 0.3501
1300 ~14:00 0.7241* 0.5611 0.0481* 0.1140 0.1632 1.0000 *
14.00 ~15.00 0.2041 0.0026 * 0.0125* 0.0103 * 0.0000 * 0.2261 "
15:00 ~16:00 0.0028 * 0.0054 * 0.7626 * 0.0446 * 0.0009 * 0.6340 "
16:00 ~17:00 0.0472* 0.0314* 0.0938 0.0954 0.0045 * 0.3015

K HAZFHE R E LT AR ME  Using Monte Carlo Method for Exact Tests ; & F 10000 YChliAERL , BEHLRIAERDF15 0 221623949
Based on 10000 sampled tables with starting seed 221623949 ; « g ZEAHE(P >0.60) 1225 8.3 (P <0.05)

(1) BUARHIZ ST & E WA R g, BB E S5 a17  WBE , B2 A e 51T it
SAT MR A — B, TR R4 AF 452 3h I T4 R 2 e 43 51 4 1 BRAE 8:00 ~9:00 Fl 14:00 ~ 1500,

http ://www. ecologica. cn



6 3

BE

& BRI TR PN ISR IR AT TV R A L AR

2771

AT A R A I TR o EAA
Average percentage of behavior length
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09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

1T M Ingestive behavior

08:00~ 09:00~ 10:00~ 11:00~ 12:00~ 13:00~ 14:00~ 15:00~ 16:00~

09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00
BLEATH Playing
B\
I\
I\
B I
/ \
/ \
n / \
/ b
! \
! \
- [ \
] \
| N\
V. | 8
‘?f"o\ AN I

08:00~ 09:00~10:00~ 11:00~ 12:00~ 13:00~ 14:00~ 15:00~ 16:00~
09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

-G~ A Juvenilies

1.00

0.90

0.030

0.025

0.020

0.015

0.010

0.005

B} ] Time

—B- %k Cubs

PR ETH Resting

-
/

/ A\
7O
LA \Q

3,

08:00~ 09:00~10:00~ 11:00~ 12:00~ 13:00~ 14:00~ 15:00~ 16:00~

10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00
#2474 Social behavior

09:00

08:00~ 09:00~10:00~ 11:00~ 12:00~ 13:00~ 14:00~15:00~ 16:00~
09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

HZ47H Others

08:00~ 09:00~10:00~ 11:00~ 12:00~ 13:00~ 14:00~15:00~ 16:00~
09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

B2 RFEAFEERLLIN 6 Fii5 oA H WAl £ B
Fig. 2 Line Chart for Daily Rhythms of Six Behaviors among Three Tiger Groups
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5 EAHIFA—B WA B2 — P 5 HAT 247 9 SR — BB Bl , TS AR 268 — IS (EAR
W H SHET AL RERIE ;5 AU B R BETE T R A & A 5 R E 2 AT, BFE RS8R K
-, YA 2H 5 PN S 8% B AT I BT EAT N B R () &

(2) PR BAT e AR L AN R AR R A — A v e, T 76 4 (A 2 B0 35 W1 s e, EL T — 1 v e 1) J A
[ J2 J A 2 R SR A 3 AL 17 R AR BN R X B o

(3) BBRAT HE R AR R —E R , T AR P R 3 B

(4) 247 ARG B o B, B I 53 37 @S R A B3 B . T2 A AL 4T
N SHB B R EERA R, R RTEARE A 24T N m s 13:00 ~16:00 B 22 MH] . SiRH K&
TR R,

(5) BUAH K BTEAT AW, 0 I ALAA N R BN 512 3077 M HE M. AT h5E P RIEL AL,
Hizghit AL Es—2. BRE— P& 9:00 ~ 10:00 5 AK V)& b, 11:00 ~12:00 F1 14:00 ~
15 :00 (1 Y 5 U R R AEAEGIAR A, e R G — R IR W .

(6) HEAT N REBNTT , HYRE ML 2R, Ha & — R E U B m g,

3.4 R ZIARTT I ELER -A- R4 Breeders -~ L Juvenilies —8- %k Cubs

ST (stereotyped behaviors) HH IBEL RIE 100 |

SHEHMEDR X IE TR AR,

FEWHEMDRERE 0™ . AR RENERN

BT AR PR R AR T =2

A 5 2 ] JE 90 58 o 3 AR 0% B IO T R 22

K AE 3 AR R, ZARAT BT IR E R £

WAL, 555 BT W 68. 3% , FW B ALK &2

23. 4% RARHRAIKSL Jy 19.1% . Sitpeinios,s 5200 < 6 L~

ARSI BE(P=0). HREITRRARL * § A \\ 2

RXTECE BRI R Sk 200 N

5% (P=0), TIERIE 5L P HN 0452, F% \ /e Lo

XN oF, & N g
RANIB NG DR EWRAEATARBA, R L B

8:00 ~9:00,11:00 ~12:00 % 13:00 ~ 14:00 }§ &R TG W] Time

jﬂﬁ‘fbﬁﬁiﬁl\,;ﬂ\iﬁﬁﬂ‘&WE@ 3 HBHRHIZ SN B B3 3 LR RRAT A B AT B LA A [ I B Y i AR A
s ik

T RHREENERZ IR EXFIMNRIRE B AEIL N Fig. 3 Line chart for the Ratio of Stereotyped behaviors in the Moving
T2 TR BB B OB A 7 , 2 %f 275 R4 behaviors of 3 Groups in Different Periods
HER R o ERIRINEE T A SRS AN
TIT AT REE RSN, BN RGE R LIE H, BRH R A R A RO TEHERB TA
] ()38 I BB T, ELA& R0 AT S I & AR AR e B AR U B R

BIT R RE BREREE L ST MR, AR R H BT h KRR B SR AL SR R AR R 1T
By, LR AR IR , X 5B AR T HERL. BRERMEIHTNHEZ FIRAME A, BEPZRTR
b TR K ELBI (68.3% ) # B ZIMAT R, 3 A MZE3h 1T H BT & L o WAL (14. 5% ) > Gk
(13.6% ) > SR (9.2% ) , /] WZIMRAT A TIRRBKE . BARTESNZEZIR, B TER R KZIR S 2
P 2O R W AR AR &5 R ZIMRAT N (BB FEZIMAT M W & AR 2 S &7 B R AR, B3 R
R S A B R SR SRR, MBI R IR B T AMASE 28 (B A — e R R L BRE T4 ST N R,
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I A TR AR A R R A ZIZIRAT o FAE 2001 4R, 2= 24 gER B T MR 41 T IR 2
BE S A AE , I 48 HH R B TRISR R . AR AN IR i TAE AT N BRI GR, B LI BT 8 5
RHZEF B2, HIFR GRKECH], (I XL JE AR AR, 25 PR R—AT R R R B

FERERTFITE R KRR . WRIR A AT ATEBUIR AL 217 0 B I S B
M 4h AR R B AT o -5 H B A — B e A 7R AR A 2 R SR A 8 Bl AL AT B AR B SR P N IX B
FRMEA ST R EMBRZFRITIIEN, 7 e SIS A R K.

BREFTAZNNER L, FESREBEN. WFEHEPRRE,11:00 ~12:00 F114:00 ~15:00, 247
Fr B BEATE PR B Y SR 18], Sl (A 2H 45 AT O B A B S e e o BRAE DU o S /N BRI R RE T
HL EERAE VA B G R B K, OB WA, T AR EE R LR H R EEE A ERE
BAPETE BRI T R B I~ 1, SRR BIT N R

AT AL P RUEL A, B 583 MR NBBIAERT T —B BN BRFEEREERET NN
WS, 0 IF R A O L A ) P 4 R S i BU B SR 2 M R A B, XA X Bt R H B A ST R,
ERE IR P REFET NS AA T REE T SRR I . BRI RERT A L5 3R RALIAR R AR mA A BE T i
R EANASE RIS AR R AR A RE N BB R AR . R BB AT LIA A SR 3R 55 TR B (48 4 , TE IR B 22
R BUEAT A o BT AR A 1 BUEAT e 4 LB PR H L T B S 1 BN LT (O T R4
FA A B o

A ZRHIE L, AR A SR (AP 1 S AT o Z A AR B AR TN E R R L E &
] 4k 5 70 U 5 AR 2L P 9l A 2L ) i S 0028 B IR, JE O R—AE S AT A A AT o0 b BT L5 R AR IE
REAEAT A B TR, AT AR AR BEALPE B3, B AT e S R A R AE H F AL TR — R FTURE
TEBUA HIRIR A& T 25 B HAT 247 25 77 1o A 038K, ARl o B A AR A 97T o e B

BRI R R SR RE M LIS —2 . R EEGE ARG ERIAT A S E SR
B A T, T R A A T 0 B N BT RS B BTk ™ o IR B B SR AL AT R A
FRARMFHING N F ERECEFEE RN B %47 0 A F TSN SRS AR 7 T 2 o 1 AR B IR tu ]
BT FLA AR B RAT I o RN, ST N B35 5 AT O B 4R L A 5 4 (AR B AT 3
VLI T ORI A B TR R B AEAT IR o WT AL, BIOR AR TE — B AR BB R T B A A g R R 0 A 358
FHIE, THRIAEAL AT N BRI N SEATRET . HE, RIEMEBURIA L, RAMIT MR L0,
JEHE BB BEA 9 T EAL PR BT A AR BR SAMA G RE R R P IR A AT AR R, &
R DRI S RYBCR R ; TN R AR, BR# T JEm1T vdh e, BRER — M BRI Tt
Gy AT AL B, 16 AR BRAT BB AT BRI o FEAR A KPR , X L8R BBUE 245 A Uk, I
BEE EFAMTLE B G , IRATE TR E S SRR IR S|, X — AR P BT AR EE T LAk
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