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Vocal Behaviour of Sichuan Hill Partridge
(Arborophila rufipectus ) in Breeding Season
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Abstract: Endemic to the mountains of south-west mainland China, the Sichuan hill partridge (Arborophila rufipec-
tus) is a Galliform bird with high conservation concern. Up until now, little is known about the vocal behaviour of the
Sichuan hill partridge. We studied the vocal behaviour of the Sichuan hill partridge in Pingshan, Sichuan Laojunshan Na-
ture Reserve with spectrographic analysis from April to December 2005. Based on observation in the wild and playback ex-
periments, the behaviours and characteristics of vocalization of the Sichuan hill partridge were analysed . The results showed
that males had three types of one-syllable call, which were crowing call, courtship call and preserving territory call. The
syllable duration was significantly different between calls, but the difference of main peak frequency was not significantly
different. The males also had five types of two-syllable call, which were crowing call, courtship call, competing call and
two types of preserving territory call. The duration of the first syllable, duration of the second syllable, the interval time
between the first and the second syllables and the main peak frequency was positively significant between the five types,
but the duration of the whole sentence was not significantly different. In addition, they had three types of several-syllable
call, which were alarm call, screaming call and preserving territory call. Sub-adult males had two types of several-syllable
calls, which included alarm call and escape call. The syllable duration, interval time and main peak frequency of alarm
calls was not significantly different between sub-adult males and adult males, but the duration of the whole sentence was
significantly different. The syllable duration, interval time, main peak frequency of screaming call and the duration of the
whole sentence was not significantly different between sub-adult males and adult males. The findings suggest that vocal be-

haviour of hill partridge will benefit to preserve mates and avoid the predator pressure so that the population may exist for-
ever.
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BICARBITUESTE, R TR R
AHEASHL, W T XS 75 i Bl (Gorissen & Eens,
2005; Lei et al, 2004; Martess & Kessler, 2000 )o
NP A B R A A AR, RS AT N
FEE TS B A S M B T % e B
( Mathevon & Thierry, 2001; Bethanne et al, 2001 ).
B A AN RN R 5 % R T OIS SIAR G, AE B FE ]
FIATHMYIE . F AT E N 5208 A AT o A 4
258, CASEIHE ( Lophophorusl huysii ) ( Lu
et al, 1986). HIEHEXS ( Chrysolophus amberstiae )
(Han et al, 1988). £LJE53% ( Chrysolophus pictus )
(Jiang et al, 1996 ). IiLHE ( lthaginis cruentus ) ( Jia
etal, 1998). K14 ( Parus major ) ( Gompertz,
1961 ). FEFIEKILAE ( Parus ¢. caeruleus ) ( Bijnen
& Dhondt, 1984 ). #8%% ( Maurus cyaneus ) ( Lang-
more & Mulder, 1992 ). ¥k # KE M ( Streptopelia
chinsis ) ( Zhou et al, 2004) %,

P L BS#S ( Arborophila rufipectus ) J2& 1 EIFE
PR S, fErp ES O E R | RE SR )
Yy, [, EES A ARECE (TUCN “20037) B
RS e g, a5 - W05 IL0 R okt
HA IS LR ( Andreev et al, 2001 ). )|
LA E T 014, o ATTE RS . H AT
VUL ES RS B 73 Al A SRR BCAT FR 73 40E ( Dai et
al, 1998; Dowell et al, 2000; Li et al, 2003), M3
FF I A AR (Li & Zhang, 1992). E# T
2005 45 4—12 J 05 U1 1L 8 Bl AT ST S0 g e
HAT T, IR S AR R Y B, AT
f SR, S PRI T 5 ISR IR A Y
o

1 /A &

1.1 RXIEER

U 1L A SRR XA F V01 A e 2 ——
HEN LRSI EITEE L, S5RI0TE
T ELFR N B4 e, B B A T AL 103°48'—
104°05", 4t £528°38"—28°51", & X S TAI FL >
10213.3 hm?. PR3 X KEB 5K TE 1 100—2 000
mo BRI X, SRR A, EEE
SR, W], W, KREZE, BFER
e TRt FZEnE A, H BB, St
B, BEKEY, HARFEREKER 0% UL, WA
HEErIE KA FRERERDE, SRR, W2,

AZEMEH, IRZ, THRAW, HRME, [RIG%E
kA PR 12—14.7°C, SR 29°C,
Wil - 10°C, JoRRM 28 RAA, AFEBRER
1500 mm BB, A HBEECH 875 he RITIXEL
RIRFEMA N T, WP A2 hE, W WAEY) |
BRHEY A MRS ( Castanopsis omeiensis ). RS H-Hk
( Carpinus  fargesii ). K W i ( Machangensis
ichangensis ). 7771 ( Cnimonobambusa quadrahgu ).
PUREAE ( Cornus kousa var. chinensis ). B ( Ddvi-
da involucrata )« Y6 BEM ( Inwolucrata var. vic-
moriniana ). 7K %2 ( Cunning hamia ). 4L 5. 2
( Taxus chinensis ). AW ( Ginkgo biloba ). /KT
Wt ( Tetracentron sinense ). J&E AN ( Magnolia offici-
nalis ). 258 ( Ormosia hosiei ). EF/W ( Cercidi-
phyllum  japonicum ). M #& ( Cinnamomum inunc-
wm ). 8 4 ( Machangensis micricarpa ). 1 K
( Machangensis ichangensis ) 55 o
1.2 BRTGE

2005 4 4—12 H, AEGIERL (Fe8Ugon it
T 60 min AYERER | TCEAILEE U] LS % 2% g
152 ) XU LS A5 FEAT ST . WERMIE R 6: 00
THiG, el PO LB S Y s PR I AR R R, SRS
J PANDA B BE WS 75 470 o A5 H ARG Y g
(R 6: 30—9: 30 MTF4 17: 30—19: 30)
RN, B A S AU g AR &
NG, SRSy, BEMER A R Y 3 i
SRR T I g P 2R A

J1 SONY 72> W] 9 1CD-MS515 5% & #L (4 iy
300—16 000 Hz ) I SY-322 54 [l 28 £ 22 XM
T (B 50—15 000 Hz ) H1 Memory Stick K R
(128 M, il 80—14 000 Hz ) iCsREFAMGH o A
FFEHL (AAIE, 16 LA 44.1 kHz) X 3¢5 R
ICSRMFREE, BB RS A BRI “WAV”
RS AE s FREA IS IR A FIRY VS-99 1 ¥
ARG R S A AR (BRI [R/NT 0.1 s ) 4T
3N, NONUGN . BUEL, e A I A S R R
Kl srE RORBAF AR I SE A 18, B2 MR 78
WA, BHRIREFZZENHEAE (basic sound,
BS) Ml F I # ( main peak frequency, MPF ) X
O RS AT A . PR A, s T e AR
AT AL B 15—20 DG FEREAR, XF AR FE
AERYGETTHI TR 30 min, AR 400G 75 RCR L UM
AK M IR DY LS RS 7E 30 min P A5
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MG PSR TEREAT B SC I I, s B B
B R HEAT [m ik, A A TR A ek B
M, EBEE T ROR . BB SPssit.o Atk
PR B, FAES L K-S I 5E 2 B 45 & 1F
BorAn, BRI E I 2510 ( ANOVA-way ) il
t-test HFATRG I s AR AT B IES A i, Al
Mann-Whitney #2560 . 235 P 2 2 A2 2 K- 20 1]
Ha=0.05F0.01; SCHEIEIH Mean + SD F
No

2 & R
2.1 BETBE
2.1.1 WEmfp  XFg RN S, DI R &N

%, FFEERE 1.0—2.5 min, WAEZELTF “woo”
AR (B 1a)o WA, B 7 T RO AL
b, B R, By 4R S, WE YRR B IR N
(12.17+0.31) &/min (n =15), MG FATHFEMS
B4 (957.4 +28.5) ms, EWEM N (1270.6 +
116.4) Hz, HAFH N (825—1778) Hzo
2.1.2 PRIPGUERNG R MR A i B B AR AP A
S S R BALE o DRI A B By 3, A
G BTG, —HRESAITHgn, A
o ny o L MR LT “wow ", 9 £k B 1]
20—>55 min, A7 BTZESER P J1KGE gy, &K
Bk e, R B SRS 7S A AR R (12,41 +
0.58 WK /min( n =15 X & 1b ). Mg 7 ¥ 15 FREL I} ]
H(943.8 + 14.5 )ms, EWE(E R( 1 189.4 + 142.3)
Hz, 54K (910—1860) Hzo
2.1.3 SRIBNGFE  XOEERCXET R B2 —F
P, HMEURAE SIS R [ml B 8 9 7 A e i g, &
HAERLT “wo” My, MYFE LR, SR (K
le), A(15.01+0.61 K /min( n = 15 ), M5 F T
FRLLIFE] R 653 .4 + 26.6 Jms, W HF(1268.2 +
236.7 JHz, FEARFH N 748—1 756 Hzo 4 1 - Ki i,
WY P 5 R AP N R IR 2 N (=
0.798 < t9.05- P > 0.05 ), 55 3R R 0y {45 R 22 S 4%
WBHEC1=5.234> 15,01, P <0.01 ), PRI ST NG 5 15
SRABE Y 5K 2 R R F (1 =4.125> 19015 P <
0.01)o FHRLRNZE Jy 220Xt LA B 3 g s 3 15 £F
SEAF AR E IR TG 5, A ) 22 AR B Fy 4
=10.265, df =42, P < 0.01), FIE{E%EF A 5
(Fr4=1.644,df =42,P <0.01 ),
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The oscillogram and spectrum of a one-syllable call

1

Fig. 1
of a male in a tree (a ), preserving territory (b )

and courtship call (¢ )

2.2 WETIEE

2.2.1 WEAYREE XA RS, DLRRANE &Y
%, FREETE 20—65 s, MFEEMIT “wo-wo” (A
2a), AT S5 S A7 2000 R, g A
o e VI I LU R VS S e B
(366.5+10.2) ms, 55 F WHFZLEFE Y (421.3
+16.4) ms, & WEFEEIEA (121.4+11.3) ms,
4 A (898.5+24.6)ms, EIEME N
(1587.4+96.3) Hz, 5EAH N 1079—1 908 Hzo
2.2.2 PRIPGUBRNG R PG R B Y Y 45
MG 2 I, B YT A AR 7S A T B R T
“k-woo” M, S Y Y f) B — T RESL AT E N
(262.8+10.5) ms, 55 % WHFLLATEN (678.6
+24.2) ms, & PIAIBRESEICY (15.5+2.6) ms,
S AIIEHE H(955.6+26.4 )ms, EIEEH A
(1276.0+106.3) Hz, JEAHH (698—1 841) He
( 2b ) 8 UL 5 PR3P TS 75 2L F “wo-
woo (FE 2¢), AU nY (155 — 5 0 RREE T ) ok
(366.7+21.3) ms, 29 WHRFZHIEIN (421.2
+27.6) ms, & WIEIFEAIEY (310.6+21.3) ms,
A A 1086.8 +126.4 Jms, F A
(1397.0+124.3) Hz, JEAE 4 889—1 905 Hz.
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Fig. 2 The oscillogram and spectrum of a two-syllable call
of a male call in a tree (a), preserving territory
(b and ¢ ), courtship call (d) and competing
for females (e )

2.2.3 SRABNGFE XU 1SRN S R AR 22 R R
HSRMBNYEE R, EE Y W — AR EE,
HEARRUIRISE L, FEMEAR A R | B gl , I A& 284
“o-woo” BY—FhEE (E 2d), FrgktEhy 50—90
so SRR G Y [ 55 — & W RELE AT ] R (340.5 +
15.4) ms, 2B H RFELATAIY (384.4 £17.2)
ms, & UEIFEEEA (165.5 +10.4) ms, 2RJHf
]k (889.0 +19.6) ms, EIWEMEN (1714.0 =
234.2) Hz, #EAEH 10152095 Hzo

2.2.4 SRS R 70 S R HMER g )
Befs g —Fpngny, A WIN, EFHY 3 HEK
SR AT A, Hp s A 12 HIOWEREERE.: o
JE PR VAT E [v) — 53 P [ s s 7 A 7 — 55 0
E, MY 2—3 min 5, — FEEA MR —HEARIETT
RT3, RIWCE BT T MR . W AR [ B 2 AL

B, f2W sl g mEL, EKMY
“wo-woo-wo” ([l 2e ). TE NG IY Y 5 — 5 YRRk}
4 (334.5 + 12.5) ms, 25 9% W HFELHE K
(348.3+16.5) ms, & HIAIRRAIEY (59.4+8.6)
ms, HJEAEIR (741.3.0+12.6) ms, EIEEN
(1524.0+17.4) Hz, A HH 1016—1 904 Hzo
WE T ES - FHREgNEEREE (F =
142.085, df =70, P <0.001), %3 & iRrLt(a)
ZRMEE (F=104.025, df =70, P <0.001),
B EZE SR (F=98.345, df =70, P <
0.001), HJEFEZESFAUE (F=1.187, df =
70, P>0.05), FIEHEERKEE (F =42.634,
df =70, P <0.01)
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2.3.1 SUkng s P RS 2 Y e R
PRAERCE 1T GG 75 f5 28R 7 Sl 2% B st
Zvi;"H, %7 “werwerwerwerwer”, %M?%Tﬁiﬂ@%
i (Bl 3a), HA&AE WIRFZAEY (168.75 +
5.09) ms (n=20), ZBREAKN3.02%, & 17
FEEsE R (180.15+5.11) ms (n =20), ZBHF R
BOH2.84% , EWE(E N1 375 Hz, AR FH N1 512
—1 765 Hzo
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Fig. 3 The oscillogram and spectrum of a several-syllable
call of a male in a tree (a), a four-syllable alarm
call of a male when protecting chicks (b ) and a

four-syllable call of a sub-adult male alarm call
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2.3.2 B MERZBVRMIELE, R
TSRS, TEART —iife, IR, —
HEHELTF “kuekueke-e” HIERM R, H 4
AEETEE WAL (K 3b FIE 3¢ ). LI 20 P
AP, e A B AA TR ST oS A 2 iy U 984 [ s

B ZSAHE (1=1.211<190s» P>0.05), &7
PRt Ml 22 A E (= 1.452 < 1905, P >
0.05), FIEMHEERAHE (1=0.894< 1905, P>
0.05), DHJFFLLATHZ R B E (1 =2.124 > 1,05,
P<0.05) (1)

F 1 BEERSEREFHE

Tab. 1 Acoustic characteristics of the alarm call of male Sichuan hill partridges

£ Characteristics

JAR Adult male WA Sub-adult male

55 —F T HFEETE] Duration of the first syllable (ms) 87 75

5 T RFEERT ] Duration of the second syllable 24 32

55 = F W HFLEEHA] Duration of the third syllable (ms ) 11 12
250U T HFL2ET A] Duration of the fourth syllable (ms) 57 64
H— . ZFH WA AP Interval between the first and the second (ms) 18 22
B =& ESRIEIFRE Interval between the second and the third (ms) 5 9
5= DU YES ] [E] B Interval between the third and the fourth (ms) 28 19

S FFEEIT ] Duration of whole sentence (ms ) 230 243
FUE(H Frequency of basic sounds ( Hz ) 1529 1582
FEARF Main peak frequency ( Hz) 1138—1 984 1 146—2 010

2.3.3 WEAYFE FEEFAR IR IR B MR T A, A
S Bt IR, R R ERL, AN AKE AR
M7 R HEE, [ A 2L “isjigi” s,
TR 3 NS R, B IR Rl (50—
80 ms ), [AIFGAETEIHLAE ( 15—60 ms ), 15K ULIE 4a
FIEL 4bo VI LLES ES R/ A AR 75, 6 L Jgs i A
RE— MR WY, B 20 DREAS, E AR AR
TP LA T T A L g 5 Fp 2 i [a) 22 N (4
=1.254 < tg.0s.» P >0.05), ¥ 15 [E] B E] 2 5 A
BIE(:=0.745< 1905, P > 0.05 ), &5 FF LA} [H]

a
Ly ! '"' N 9
1343 5 : A
- ] ]
[ 02 1.4 0053
I B lz:
3
=3
EEE
1,750 5 | R e
= ==
3 .
LTLRIRLI LRSI EIR LR ILIL
o 10 16
M 14) T ()

K4 HEPEIRN Ca) FIMERUAIRTR (b) 23 19055 [
AR RIS
Fig. 4 The oscillogram and spectrum of a three-syllable
call of a male screaming call (a) and a several-

syllable sub-adult male screaming call (b )

ABHE (1=1.126< 1905, P >0.05), EIEHEES
AR (1=1.254<1905, P>0.05)

3 3 g

U 1] L B 5 A S 45 g 75 T LA Ay R B
MEARPE AU R, W METEC AL . S
B B KT, nT U B M AR RN 4 A ) BT
o FRATIE DI Ly B S 5 S0 S 1) BE A AFEIN S Lind
et al (1996 ) Fl Rehsteiner et al ( 1998 ) X 1220 4
DIREMIF ST S5 RIATET o DU 1L S 8 7 U0 N
A ARG S R R SR ) SGE G B, %
FRRREAE S 4 v AL T 3 7 5 S D 1 B AT, e
W1, G B R DL R B G R R R (]
K, — BN 1550 min; HRKIEWE TG, FFLL
BB — R 2—3 min; FJE R E TR, R
)5, AR NG s B AN, DR A g e 75 ) 5 4
R RSP S i W I PN dA VR

H M Kroodsma ( 1986 ) FFH 5365 [+ AR5
SRR Lk, SR R oY S 20 R AR R T2
i ( Bethanne et al, 2001; Gardner, 1998; Lam-
brechts & Dhandt, 1995 ). 2S4S 4 A 24,
] —MAH ZFIS 7 (Zhou et al, 2003, 2004; Jia
et al, 1998; Morton, 1975 ). FRATHIF 5 # [l 5
B0 IE DU 1] (L) B B e P SN S 5T e 2R, EH
FE— [ 7 AT 2N [R) A5 T JBC M s, 450 3k Ay e
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G, FHIRIRE g ik 1 A 5 R 22 5 R4
ISR P T DA [R] Y R AT LA BAH [ B
M FEAT A o SRy GG 7 ELAT I 5 | A A O T8
W Y1 B8 ( Kerb, 1977; 2001;
Catchpole & Salter, 1995), &Mt 2 0] 55 4+ FHI 5|
BCfR A FBtZ — ( Beecher et al, 2000), L 2&FH
K 1] A~ 431 51 B9 F- Be Z — ( Ballentine et al,
2003 )o PUJIT L1 S A5 7 B 58 0 — HLOUsAf 2, TP
TEGUR ARG Y, VB AP S 2 T3, B
ARD[F) ol PR 55 PR F) A 58 4 1 S R A 1A 2 A 45
s, AT PRAIERE A GEFR T N A 08 1) 2 (8] FH B ) %
P8, 3O T R U1 o S A B A Ak A AR
Flo SSRAE NG P mT DL AR 75 2 5 S AR B
P& =5 B X % ( Beecher et al, 2000; Gomperiz,
1961; Miyazaki & Wass, 2003; Jia et al, 1998 ).
SEATC SR T DI L A — A U A PR A SR A g
(1 3), TEA[F] &GS 17, i B8 A K i) g 7
TR AR . MEPE BRI, R ARS8k
B ARCE R A, LA AN, R
— PR IS A TS . DU L S A AN [ 51
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