2011 & 5 56% & 36H: 3073 ~ 3077

www.scichina.com csb.scichina.com

a3 b &
3

it

<¢/ CPERRE ) Zekit

SCIENCE CHINA PRESS

AN L= X Lt H . . H~
KE WK RES (Ailuropoda melanoleuca)g IS
Y
1|:| ’51@1“
R, R, KRR, AR, KR, BRSO AR, LY
O Yt SRS TREEE W ESLEE, LRl F A ST, JEat 100875,
@ hEfE R R, BMNE 623006
* 2 A, E-mail: dzliu@bnu.edu.cn

2011-08-03 Wik, 2011-09-23 #2457
R % A RBLF 4 (30470233, 31170297)H1 FE Mok J5 K RES [ bn A 1E I B (WHO0306, WH0309) % Bl

HE NTEHLHENEEAYT =, FAGYERRKERNERESS, fla | Xk
FERFAR, NAYWREEFRAR S A EESEAEERA. LI kM | Ailluropoda melanoleuca
(Ailuropoda melanoleuca) %' 3 & H 1 % ™| 7 (bleat)fn & »| 7 (chirp) By #F % 45 R & 3N, jﬁﬁ% T \

R AR A, HEA T ARG T KA AR EAN ARy ELR | TR

TE. R, TEAAXBEFETHATHERERARMITLTT AR 78I ;C;;;fﬂ

MR, AMAXRKLEEFTEENEXHENTNLAHEZERAT AN BT HLD.
AXWERARTFERT &, PERRFEREMBERLEH R RN =,
KRENEHCXFETEZHWANRN. EREN, BB REHFEAER
] 7, AL TR Y A K R R SR ARITAT M A B R (M P = 0.001,
df=7; ¥M: P=0.01,df=9), MM EHF L EZ K ELGEME: P=0.300,df =7; M
M P=0293,df=9). KEEREXNERHPAAXELHESEETRANNL, HEHLF
BAET, BHEMREFEETRANATIRIN. ZHARERB T AEE T F &
FESAFEENXE, AR ERFAH T ANGCGEELFREMAEBRX R P T
A0 AR .

= i RS/ R N ST 1 BT 11 s s 3
Mt BRI RO, R HL . EATREN 53 iRl 2K
Yy, 7 TR 2 ) R B AR B A A I i B G B
AR 0L S F 0 3 A5 5 RO R 9%, 3 R TR 1 4
Br o AT 2R S S AR Y el e, B0 £ G R
R JUR T AT SRl sh B, Wb A
Z M IIRE. a0, B KB (Papio cynocephalus
cynocephalus)if i 1Y 75 B0 R AEANAA, 3R IF L BRI
B0 G EERE Y, L e D BE(Cervus elaphus)
At BE (Dama dama) R 75 B A4 4000 . 5
P (A0 2 B AR T B B, b s b 2 3 A B

FHAIRAC SR B My, 18 3 A 16 I 2 3k ] 7 D L[] 1
W, ISR TS [] 75 3 WY R il 281214 i o,
P AR I B AW L S )R R R AR O R,
9 B F4 R R 22 T £ R 5 SR IR i e 1),
XA BB 0 SR B A B Sy, P (R W
FERIEE A ) | B RN S0 5 (I B A 28 350 0
AE 5 75 — 5 F S PN A% A, A T () 128 9 R By )4 0 A ()
A5 RN A D TR A B A T 0L A S R
AR FE (UrbE) B AREEAS (ULE) B R b i (MR
BT B SO, A AR A A 2 I — o A
&R R I — R 2 BN, M R T E

FeSCHRML: Xu M, Wang Z P, Liu D Z, et al. Cross-modal signaling in giant pandas. Chin Sci Bull, 2012, 57, doi: 10.1007/s11434-011-4843-y




M ZE B 20M&E12H %56% 5368

(Odorrana tormota)TE RN K¢ HEGNFT A H 401 5K 18
MU AR e A 22 1R 75 15 5 O 5 SR A % e ek kA7 52
TR, R T BT RS (Melospiza georgiana) o AN [A] ik
PEAS A B4 TR 8 78 g g i s Al B R ], B
AT Jo0 g 1) 3 8 00 MR KT 88 e R HE 1, AN S AL
Z2 AR E R B 38 B R A T BIF 5T IE Ak T
EFN R, SR, RO RO R X P A AT e
FESRUE MM, 28 BB ZS T8 WA 5T T ARS8 I e 1%
AR 3T 315 K R A WT 38 T A AT 9 4 SR e 1 122201,
W) T 3 TR LRI I AR R Y B A

KBEA & — b b B 2L ) B, HEAE S TE AT DA
Rt 11 FOANFESEBIAY S, 7RG B, FRee el
iR R R A A e e O D
KRB TE R W 2 3B R e A R S 7 9
AR BRGSO R RE AN A Y e
S g ARl | KRB SRS, T
A T 28 7 R 5 ) S R b o O A ) 25 R R O, e g
G3 A 4l R F W B EA SRR S, T HOAT RE
AT ARSI L AR R AR RN 5 B Bah,
WP A AR 19 5 U 7 T D RAE AR A R A7 HE B R A Y
(A 754 i B 3 7 e R BB T Ll o e Y 7 DX A [
(R HEPE A, I HL R 3k 3 % O 4120, I kK
8 AT LA S 15 i P R A QMM R IR A A L
I A2 20 (R B IR AR P PR Y R, e I K RE
Tl 34 32 I8 22 AR ) SR A AT R BB SR DA
XF R FEAT R RS ICAT Ay (4 BIF 50 38 A 2 0 ST AT 1,
X I AN (R A 5 22 I 1) 74 i B R AR B O%
RHIEA i T EREA, AV R
P 75 TR RE A R S 1 o M 75 4 IO 5 RSO b 1247 b R
VIR T R BESE . WS 45 RN B T IRAT
ks SR A8 A 5 At R 7R g 3L 2 4 RAT O Y TR
T ELRE 1240 ol 1 P81 3 b e A5 3L 5 (R 4P SR A (B 1Y
i

1 #etS 5k

(1) sEgesh¥. 2005 4 3~6 H, 7EM)IEE A
SR DX R R REA A ST 0, JRER 5~16 %
AERREAANA 18 (M- ME=10:8, F DIEFT 33 [k
SR I B S50 S 3 b TR AE B, B H AN
B A IR T LAY | (RSB R I Sy, A Ol KB
YA SR R TR A O WL SCER [36]. KRB I 2,
KEA7:30 ] 9:00 G EEE 2, RS LT, FF2

3074

F1 ZEPRFFAEHEEMR

2 RS AR 5
HoH: 357 16 T
B 369 14 T
Ee 399 12 T
RR 424 10 Mt
ik 455 8 T
el el 488 6 T
i 502 6 T
S 503 6 T
g 374 16 P
#20 414 15 WE
o 544 11 WP
I 432 10 i
] 439 9 P
LSS 474 7 i3
nE 477 7 WP
EE 504 6 i
S HE 495 6 U
ek 516 5 W

a) 1k 2005 AT S5 I Y B

WA EET R TRy . SHr . XS ZE A 53 53 k.

(i) 75 & skl Al A8, [RD T e s
A S T ST T A A AR RIS IR) P, A T 15 40 A e
PEAMACE 7 R 5 S02)FIMEYE NMA“B B ER S
504). FKRESH < b AT T [l i S 56 FH B 52 56 5
Yz ATl e 20 5, H 2 RAMKRDAE KR AT 0 1E
W, TREAT R, M ICD-SX40 MP; 7§ il #5 (&
JEe, HZ)HI Samson S11 % 52 X.(Samson Technologies,
Hauppauge, 32 [E)s&iil 2 HAMR KRG W B EnY A,
AR 10~30 4R S, £Eff o MP3 A&, sk
K 22 e XGRS o o T 3 i K

W M LB 10 SRR 75 R 60 Hz~
13.5 kHz) ¥4 [ s AR AR, BRI Y 75 2 )4 A
—~ 10 s 25 . A MP3 #& i, 4ME 70 mW ()
By, HERSmi TR, B, MP3 #& A
BERCE TSN . B b3l ok ke B e — Bk b

(i) WIS se. S [msE 56 o il 7F B A
8:00~10:30 FIF4 14:00~16:30 2 AN [A] BeiEAT.
] S 56 BRI, FT O I KRR B < &= 0 L A
B R K2 T, Fh U SR 3 S 56 B W e = N S O T
I, AW [ B RE BB MR AR L 75 R R
{55 0 Tl s 30 25 SR T4, RSB0 s Wis V. 3 min
J& FF AR 1E SR RS 50 3028 (8280, 1 HE 3 min Y
J PR 32 R T FR AT LA 6 AR 1 K 2K, K



&
K

REJ AE E A BA AR PR3 sl 0] B AR i), SRStk
29 3 min EHARRR A FREE, RIEA SRIEALT
H, WERBAT A .

TERRUIT U 5 Mg s 5, fd AR MP3 #&
i, EAMAFEESEWT, s asn g E
TR, #5510 min, MESIFdR LSNP ITT A,
W FLAE N 25 0 BELSR AR A B HURE (focal ani-
mal sampling), % 42U %% 572 (continuously record-
ing), K HFELETT A % 3K (check sheet) | id % 3))
YIBAT A RN AR SES M E 10 5% 10 min. 7] B B
B AR HL(RJE DCR-SR8SE, )it KL% s
AT I RN, DAV S A k. SRS 4 R IE IR
i ey N = R N s 2 o R O N L S e
A3 5 R R B BRI RE N PR 25 10 R M
F8 HUMEMESCREA. 17 R S 5% 7 ¥ 5 00 R4 AH
A, fEHBEE 3R, FRE 2 d GER 2~3 d).
R R s Be AR TE). 18 S 3G 2 Wy (10 M, 8 1)
455 720 min 1952 50K s 5 %14

TR R PR S S0 N G R AR B
PR S A 25 R TP, RAVS |k s s “EBEHM
< BT A P B AR AT S (HR TR
ML 75 Y A2 < T A R A A S 6 6 B A
KA 7% T o AR R REAR E S b iR SR I I, T
AN 5120 AN B 5 o A AR 104 A e 91 7 Pl
H A AR, DA R HEBR 92 56 0 G o0t 7 B A
FCBTMCRE ) IR Y 7S GR A DL AR B
T S5 45 R i 4.

(Av) AT R ML SRR A, A S IRl
S R — S B e, IR N B T o A
15 S0 I, B3 R 5 S0 B 2~3 m MBI i %
S 6 6T G W I T 5 ) R R AR R b e AT A B AR
W HY R 5 BY 1) 5 SCTESCHR (28] 2 A TR e, X
ANFFE. bridtT ki (marking) € X k. sy LT R IR
DX I U8 0 R T, R % A ) A R IO B 2R 4%
i

HRIA] 1 AR 3 WS ke s 56 50 1) - YA A
N S (SR BUBO 28 B9 AT B F T S8 ik oA
SARTZH, BRI EE I R S A IES
SrAa, SRJG KM Spss for Windows 13.0 (SPSS Inc,
Chicago, FE[E) iBfTHEIATFEA ¢ A5, A5 5% 2 9]
MR, HEIR B Y AE 25 1 RS 56 25 10T W o 38 TR
MRLBR AR ILAT M BAFAE B E 22 5. i A A5 45 XL

AL, WEKFEN 0.05.
2 LGSR

T D05 1 R RE A0 o ] 7 B, e R K
0 BRACAT N AR 35 R S RN (b df = 7, P =
0.001; WEPE: df =9, P=0.01), 1M A A Y R 53
WHR A B A A (HEYE: df =7, P =0.300; MEtE: df =
9,P=0.293; & 1).
3 wWig

A 2 38 THORN T 5 3 TR R BE AN A T P R Y
2 Pl O S MM RE A R L MR R RESR R
VRORD AT JE B 0 i R R4S 5 T A AR ARG PR
s VAR =05 W O R e N TIOR3
XFFRBEM b5 5 M HTDige, ®AE 4 T MR
22 37381 3 o AT 5 38 R A BIF 9 A AT S o v
W i 38 THPE 32 1IE R BE A A4 B LA A5 B 7 1 1A
FHES1 i g 45 SRR W, R AE AN A4 TR 75 1y
PR TR A MR . SFG KR MRIEIRES
B 8, T FRATT A B T U B R R IR R RE NG T i b 2
57, BIGE I FRICAT R, MO W A S ATk
F N DA T 5 R0 B A K RE AN A BIF 5 T AR T 52
R T K AES Ak 2415 5 RN i 35 15 5 22 TR 118 3 b G Ik
PEBOIA DU b T R I K RE AN e B8 & bR
P I P T, X R RE A B RERY | S I AR

10
sl @ (b)
94
7
81 *
© 61 71
€
2 54 ®
5 o ]
K 4 °
X 4 4
K 34
B *
“o2 5]
14 14
0 - 0 .
FRie =1 e ==l

E1 ERMEREEREHENERET, ) BEXEER
JRAT S FIERY 3R (R E/10 min)Fl (b) MEME K BEREARIEAT R
AR I 55 k2R AL
FAE, 25 FX I JBAE, MURCSEge A7 RO I A S 34 {E
+HRfEiR %, *P<0.05, **P <0.01

3075



M ZE B 20M&E12H %56% 5368

AT R SRR AR S WA I L, B RS A
FRFHERS , Rl 57 M A A 2 52 7 i 5t B MR A i A
R D R S B, S e 2 R A
SR I 22 A 5 R 5 45 5 R AT R 530 TR 7 R R
PN = Sl R 8 I TR SR S ) VL S N BV
AT I 4R RN A B A5 5 Z A7
TEU 2 AR L AL . IR L[R]3 B, B B AR R
AE i s H A I 7L 5 ) B4 M RIS AR AT B R R R 1Y
TAFEMZ—.

Pl 5% BEAE O AR AN A — > 2 RS2 BEE R Y
AP, BIVH A SRR RS AT 0 BN, FEANIE R B9 A
IRACBEAN R ELAT 0. SR, BORER W1 % BEAE A 1R
H, AT 50%09 5 AU N T8RS, 30 A ARSI
i a NTERAG R I AP B (R ERR, R AEREID.
HEAh, —SEHREPEAS A P 5 MEPE AR R A D, B

WHE P A AN XE T A S e R M AR AR AN RiE S
P P20 5t A I — B 4 1 J5 DR T BB T A A B I
ZHORTE T KRR AL 22 (55 AL i THAE KRB A 55
B T A 0 B304 20T T B 3 TR R RE N T A
e FE 5 B P R E AR . ORI T 30 T O AR A W
AR ST BIBE ST SR, I 4545 AR SO 4Gl /Y BT 58
SR, FRATAAERBL, W358 TR R RN B AH 2R 1%
Hh R A 5 A 2 TR ) 45 T £ R SRR,
TEREAS SR 5 &5 2R 1 T 310 Pl 77 KRR AM N T 955 119
S bp TAR e B AT I 2 AT TARRR R, [FI,
F T U S o I I A SR A U 2 AN,
LM X WM P % W i 30 VR R R A A A A 9 P AR T,
BRI T FRATA HAF 2 g 418, Ak, KT KRR
i 28 ELABE A A5 5 ) o T A o S50 00 R O X Pl 5 R T A
KRB TE M 2T il A BIF5E TAE.

Bt RADNBATERPAREFAXAFCERNTREL IR TAREGFAF Y, AR EERTEEMNT

KFEEHRBRAXF G R P RE N = AW

% ik
1 Krebs J, Davies N, Parr J. An Introduction to Behavioural Ecology. 3rd ed. London: Wiley-Blackwell, 1993. 349-374
2 Hollen L I, Radford A N. The development of alarm call behaviour in mammals and birds. Anim Behav, 2009, 78: 791-800
3 Marler P, Slabbekoorn H. Nature’s Music: The Science of Birdsong. New York: Academic Press, 2004
4 Naguib M, Janik V, Clayton N, et al. Vocal Communication in Birds and Mammals. New York: Academic Press, 2009
5 Stumpner A, Von Helversen D. Evolution and function of auditory systems in insects. Naturwissenschaften, 2001, 88: 159-170
6 Vergne A, Pritz M, Mathevon N. Acoustic communication in crocodilians: From behaviour to brain. Biol Rev, 2009, 84: 391-411
7 Johnson M, de Soto N, Madsen P. Studying the behaviour and sensory ecology of marine mammals using acoustic recording tags: A re-

view. Mar Ecol Prog Ser, 2009, 395: 55-73

8 Taylor A, Reby D. The contribution of source-filter theory to mammal vocal communication research. J Zool, 2009, 280: 221-236

9 Semple S. Individuality and male discrimination of female copulation calls in the yellow baboon. Anim Behav, 2001, 61: 1023-1028

10 Semple S, McComb K, Alberts S, et al. Information content of female copulation calls in yellow baboons. Am J Primatol, 2002, 56: 43-56

11 McComb K E. Female choice for high roaring rates in red deer, Cervus elaphus. Anim Behav, 1991, 41: 79-88

12 McElligott A G, O’Neill K P, Hayden T J. Cumulative long-term investment in vocalization and mating success of fallow bucks, Dama

dama. Anim Behav, 1999, 57: 1159-1167

13 Macedonia J M, Evans C S. Variation among mammalian alarm call systems and the problem of meaning in animal signals. Ethology,

1993, 93: 177-197

14 Sherman P W. Nepotism and the evolution of alarm calls. Science, 1977, 197: 1246-1253
15 Caudron A K, Kondakov A A, Siryanov S V. Acoustic structure and individual variation of grey seal (Halichoerus grypus) pup calls. J

Mar Biol Assoc UK, 1998, 78: 651-658

16  Charrier I, Mathevon N, Jouventin P. How does a fur seal mother recognize the voice of her pup? An experimental study of Arctocephalus

tropicalis. J Exp Biol, 2002, 205: 603-612

17 Collins K T, Terhune J M, Rogers T L, et al. Vocal individuality of in-air weddell seal (Leptonychotes weddellii) pup “primary” calls. Mar

Mammal Sci, 2006, 22: 933-951

18 Phillips A V, Stirling I. Vocal individuality in mother and pup South American fur seals, Arctocephalus australis. Mar Mammal Sci, 2000,

16: 592-616

3076



&
K

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

Bradbury J W, Vehrencamp S L. Principles of Animal Communication. Sunderland, MA: Sinauer Associates, 1998

Eisenberg J F, Kleiman D G. Olfactory communication in mammals. Annu Rev Ecol Syst, 1972, 3: 1-32

Shen J X, Feng A S, Xu Z M, et al. Ultrasonic frogs show hyperacute phonotaxis to female courtship calls. Nature, 2008, 453: 914-916
Ballentine B, Hyman J, Nowicki S. Vocal performance influences female response to male bird song: An experimental test. Behav Ecol,
2004, 15: 163-168

Charlton B D, Huang Y, Swaisgood R R. Vocal discrimination of potential mates by female giant pandas (Ailuropoda melanoleuca). Biol
Lett, 2009, 5: 597-599

Charlton B D, Keating J L, Li R G, et al. Female giant panda (Ailuropoda melanoleuca) chirps advertise the caller’s fertile phase. P Roy
Soc B-Biol Sci, 2010, 277: 1101-1106

Charlton B D, Zhang Z H, Snyder R J. Vocal cues to identity and relatedness in giant pandas (Ailuropoda melanoleuca). J Acoust Soc Am,
2009, 126: 2721-2732

Charlton B D, Zhang Z H, Snyder R J. The information content of giant panda, Ailuropoda melanoleuca, bleats: Acoustic cues to sex, age
and size. Anim Behav, 2009, 78: 893-898

Peters G. A comparative survey of vocalization in the giant panda, Ailuropoda melanoleuca (David 1869). In: Klos H G, Fridrich H, eds.
Proceedings of the International Symposium on the Giant Panda, Berlin, Germany,1985. 197-208

R, TR, KAEM (Ailuropoda melanoleuca) R I 75 BHAT R L. Sh#)~#1it, 1987, 33: 285-292

XERR, Pakl], FMETK, S5, KRB MOR R PE R BRAE 1 A9AT 0 L. Sk, 1998, 44: 27-34

Kleiman D G. Ethology and reproduction of captive giant pandas (Ailuropoda melanoleuca). Z Tierpsychol, 1983, 62: 1-46

Kleiman D G, Peters G. Auditory communication in the giant panda: Motivation and function. In: Asakura S, Nakagawa S, eds. Proceed-
ings of the Second International Symposium on Giant Panda. Tokyo: Tokyo Zoological Park Society, 1990. 107-122

Peters G. A note on the vocal behavior of the giant panda (Ailuropoda melanoleuca). Int ] Mamm Biol, 1982, 47: 236-246

Schaller G B, Hu J, Pan W, et al. The Giant Pandas of Wolong. Chicago: University of Chicago Press, 1985

Liu D, Zhang G, Wei R, et al. Behavioral responsiveness of captive giant pandas (Ailuropoda melanoleuca) to substrate odors from con-
specifcs of the opposite sex. In: Mason R T, LeMaster M P, Miiller-Schwarze D, eds. Chemical Signals in Vertebrates 10. New York:
Springer, 2005. 101-109

Swaisgood R, Lindburg D, Zhou X, et al. The effects of sex, reproductive condition and context on discrimination of conspecific odours
by giant pandas. Anim Behav, 2000, 60: 227-237

Liu D, Wang Z, Tian H, et al. Behavior of giant pandas (Ailuropoda melanoleuca) in captive conditions: Gender differences and enclosure
effects. Zoo Biol, 2003, 22: 77-82

Liu D, Yuan H, Tian H, et al. Do anogenital gland secretions of giant panda code for their sexual ability? Chin Sci Bull, 2006, 51:
1986-1995

Liu D, Wei R P, Zhang G Q, et al. Male panda (Ailuropoda melanoleuca) urine contains kinship information. Chin Sci Bull, 2008, 53:
2793-2800

Swaisgood R R, Lindburg D G, Zhang H. Discrimination of oestrous status in giant pandas (Ailuropoda melanoleuca) via chemical cues in
urine. J Zool, 2002, 257: 381-386

Tian H, Wei R P, Zhang G Q, et al. Age differences in behavioral responses of male giant pandas to chemosensory stimulation. Zool Res,
2007, 28: 134-140

White A M, Swaisgood R R, Zhang H. Urinary chemosignals in giant pandas (Ailuropoda melanoleuca): Seasonal and developmental ef-
fects on signal discrimination. J Zool, 2004, 264: 231-238

XERR, AL, BRORF, S5, RS A I X R I REANAT M AYSE . S ER, 2002, 48: 585-590

KA, EME, KB, . RMEKARA ORI ROTTEHORRYRERE. 101134, 2000, 19: 35-38

Kleiman D G. Social and reproductive behaviors of the giant panda (Ailuropoda melanoleuca). In: Kl6s H G, Friadrich H, eds. Proceedings
of the International Symposium on the Giant Panda, Berlin, Germany, 1985. 45-58

Swaisgood R R, Lindburg D G, Zhou X P. Giant pandas discriminate individual differences in conspecific scent. Anim Behav, 1999, 57:
1045-1053

3077



