)

22k Chinese Journal of Zoology 2026, 61(1): 77 ~ 90

A Sk B RS B ARFAE K = B LB T

XE - EF HRE

AEM RS (RO BRI 430078

WE: LRI A R TR G B ThaE . 1R 2 280 B 15 R A3 B RS e g, (E B
3 0 1 20 P R S8 S N TR RR B A IS NE, Tl B NE o R A 1 2K (0 P AR S 252 £
W SEEEREIEW, — KRR, SRR AT RE S8R — W R 5 38 B I g AR 75 2245
1B FEMREAEZE R HIX—I% H i e E R R R 215800E, X TR0 BA R B
EAT I 2, X S AR TR AR FE DA R TR LR AN B B LA B Y MR AT A A T R L/ B g
B——k¥ (Pycnonotus sinensis) NAXH, WHRHLEREESMGIEFEZES . T 201944 A
HRIZE 5 A, TERBGTHNLIX P 15 AN ST MR R S o L Sk i LR S IE 302 A), 3%
EFNSNE 268 ). S AT HNSIE R SEIE (AR 2. SRR SHD . RRIERSH LS SH
MR S R (RIS IERRE AR, RN 04T E kRS R SR R A CEFE S T IEEL. MgIE B ANy g &Y
BRRED FEE MR LI R SRR, ZRAEHHTR. SRR . 4RER,
BRI T X A A E 1 IR S TRES G ER TR EER, U0 Ak 7RI X
AN T) B ) M RERFAEAEL /K o A I AR R0 S T B M RR A e A — B, R I T X3 A
SLESHR . IR RNETERHEZ 7o HEME B2 R — AR5 AR B R T 1R B R IR A 2 LA S B3k
RSN IEREAE 0 BRI, ATRRAEE AL S B B TR SRR IR T (K B o AR R R AR T 1 Sk g s
WU A H, BR800 FE AR IR BE T B &%

KB (LR SRNSNE, FEARE; RN 3 ENYIE

RENHKS: Q58 CERFRIRAE: A E4HS: 0250-3263 (2026) 01-77-14

Comparisons on the morning and dusk song characteristics of
Light-vented Bulbuls (Pycnonotus sinensis)
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Abstract: [Objectives] Bird songs serve the functions of territory defense and mate attraction. Many bird
species exhibit high singing activity both in the early morning and at dusk. However, most studies on bird

songs typically focus on morning vocalizations rather than those at dusk. Since bird song characteristics are
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typically influenced by a range of internal and external factors, the different environmental conditions between
morning and dusk may lead to variations in songs within the same species, such as differences in acoustic
parameters or qualitative characteristics. However, such differences have only been verified in a limited
number of species, and whether this phenomenon exists in most bird species with bimodal singing patterns
remains unclear. In this study, we investigated the songs of Light-vented Bulbuls (Pycnonotus sinensis), a
common small urban songbird with prominent singing behaviors during both morning and dusk, aiming to
compare the song differences between these two periods and analyze the potential underlying causes.
[Methods] Recordings of Light-vented Bulbul songs were collected between mid-April and mid-May 2019.
Sampling was conducted on clear days during two specific time periods: morning (6:00 ~ 9:00) and dusk
(16:00 ~ 19:00). The study was carried out in Hongshan District, Wuhan, where songs were recorded from 15
different territories, each separated by at least 1 km (Fig. 1). A total of 302 songs were recorded during the
morning, while 268 were recorded at dusk. For each male’s song, the following parameters were measured
and calculated: 1) frequency parameters: maximum frequency, minimum frequency, frequency range, and
peak frequency; 2) temporal parameters: song duration and between-song interval; 3) energy parameters:
aggregate entropy and average entropy; 4) qualitative characteristics: number of syllables per song and
number of syllable types per song. Additionally, we examined syllable type occurrence rate, song type
occurrence rate, song type variants occurrence rate, and song type variability. Spectrograms for a song type
example and its song type variants are shown in Fig. 2. To examine whether there were differences in the song
characteristics of Light-vented Bulbuls between morning and dusk, we calculated the mean values and
coefficients of variation (CVs) for each acoustic parameter of each individual. A repeated measures
multivariate analysis of variance (repeated measures MANOVA) was conducted to compare the overall song
parameters of Light-vented Bulbuls between morning and dusk. The syllable type occurrence rate, song type
occurrence rate, song type variants occurrence rate, and song type variability were compared between morning
and dusk by the Wilcoxon signed-rank test. All statistical analyses were performed in IBM SPSS Statistics for
Windows, version 22.0 (IBM Corp., Armonk, N.Y., USA). [Results] There were no significant overall
differences in song characteristics between the two periods (repeated measures MANOVA, Pillai’s Trace, Fos
= 1.931, P > 0.05). Similarly, no significant overall differences were found in the CVs of these parameters
between morning and dusk (Pillai’s Trace, Fios = 1.610, P > 0.05). Song parameters and their CVs between
morning and dusk are presented in Tables 1 and 2. Each Light-vented Bulbul produced an average of 5.0 + 1.4
syllable types, 1.3 + 0.5 song types, and 3.2 & 1.4 variants per song type during morning singing. During dusk,
the averages were 5.1 + 1.1 syllable types, 1.1 + 0.4 song types, and 3.2 + 2.1 variants per song type. At the
same recording sites, individuals used the same song types in both morning and dusk periods (Fig. 3).
There were no significant differences between morning and dusk in syllable type occurrence rate (Wilcoxon
signed rank test, Zi14 = —0.738, P = 0.480), song type occurrence rate (Z14 = —0.057, P = 0.978), song type
variants occurrence rate (Zia = —0.966, P = 0.359), or song type variability (Z14 = —0.255, P = 0.832).
[Conclusion] There are no significant differences in the aforementioned acoustic parameters of Light-vented
Bulbul’s songs in the study area, suggesting that the characteristics, stability, and overall qualitative
characteristics of the birds’ songs remain consistent between the morning and dusk periods. It is hypothesized
that the diurnal variations in environmental factors within the same habitat is insufficient to cause significant

changes in the song characteristics of Light-vented Bulbuls, and social factors may potentially mask the
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effects of these environmental changes. Therefore, it can be concluded that there are no significant difference

between the morning and dusk songs of Light-vented Bulbuls in the study region. This study contributes to

filling the gap in the research on the vocal behavior of Light-vented Bulbuls and provides new insights into

the dynamic patterns of bird vocalizations.

Key words: Pycnonotus sinensis; Bird song; Song characteristic; Morning song; Dusk song
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Fig.1 Locations of morning and dusk song recording sites of Pycnonotus sinensis in Wuhan
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The review number of the base map: ES(2025)008, the base map had not been modified.


http://www.meteomanz.com/

* 82 W& Chinese Journal of Zoology 61 &

M N BB, s s
RE R, ARSI BAEN, 7EngnE
2T /NTRARRIE T T, 5l S
EAEFE (E4EHSE 2005, KM 2023). A
SL g B AT, BN — AR
FH R MRIFFIRSE 2024). (EIER R
TR Z HT, SEER N AR H AR K5 0 R BB
S He B 2 AT B AT e 0 5% DU E A
$ o ACHIF T IR £ FRBE B R AN A LS 7T R k4
K H HABMASIE T KBRS REs:
XA TSR, B RME CGEBT 1R IE,
PR — BOR & SR B R — M. BRI E 4
HEAC R I, FF1E Google Map HEAT %
H S ARC CGIRIREE 2023, ARIFRSE 2024). A
SEIGRR . S S AR [ AT, LA
FHATIR B MR L .

AP 5 53 B I A A B W% % 45 Bosma
8 x 42 mm X & it 5% . F1E 10 % ¥ 45N Canon
7D HZARML, e W44 Tascam DR 100 mkII
(HA TASCAM) & HLEC Sennheiser ME66
SE A TEE (fE[E SENNHEISER). AHF 71152
RN R LAEFGaR, —&lE AR
FREF GRS B RERE, 7R H b A3k
MEBELIEEZ) 5~ 15 m AL BB E, E1hiE
fARASR M. F— RSN R
B AARML B MR T RS Sl kK B
BREEN . R UG REREIE (WAV)
A, RFEZR (sampling rate) 44.1 kHz. SKAf
¥ (sample size) 16 bits.

1.3 NERENIE VA

131 F. MRS AT TR
T MRS RIS IE A S B AT R E K S
FWRES (2008). KIS HIAGHE i 2 N5 15
HEL, BAETH-AEEANTEWR. 24
BRI UREER AL FER I, BWUERES
A 7 2R B 1T (e FE & I 2008
TR 2 & 2 A ML H BT (B k0 [ s g
H, TR 2 R AR e, B

VE B Sk 0 0 S F S AR 4 Rl A L L 0

X A SR B AR I P R kAT H O, i
PO B T BITEAR S 2E s S FLAE A 2 A B [
FE R Ak X B R, ANFE R
() 0) 22 S e d 2 RN SR 11 o i SRR S 2 i
SEPER, AR FE—ANE TR, SUAA
I RA Ol A & IR 2008) . AR
NG IR AN [F] () 5 45 AR A B T HES Y, R
F 75%J5 ] (Tracy and Baker 1999, Baker et al.
20000, RIPAIGIERIILE 75% L F & 152k
H AL 0 AH [R AL R A g Ay -
S B P A IS E L LA N RE R (R Bl b2 AR 2
P Y, AR S )7 NEAE 1 AN ETTH
B, M. B, S AN R S A I RE A
PHEH G . A RIEEANIE R H & TR 2% &
RUAKL A IS IR AL (B 56555 2008
132 WEMESHERNESTE K
FUMSIEI BT A S A IR SE (2024) . TR
FEAR NGNS, N RE A B AR
R AW 750 2T Raven Pro 1.6.1
(Ithaca, NY: Cornell Lab of Ornithology), ¥ [
SKHS NS IE 53 B SRS 75 1S ] (spectrograms ) o
IS HR BN & 244 Hann, & 03
F 1024, HEX (overlap) 50%. PLHLEEH)
BN IE g FEA & Ay, AE A T R
ANME E S & SO R ) A R, AEE ) BR
FEIXE SIS IR IR e ey AR, A8 (1) e 4
90 RIS % M R S ], T SR L R 2
e DIRSHL: F =i (maximum frequency )+
AL (minimum frequency ). A% 5 [
(frequency range) FIIEANIZ (peak frequency);
2) Wf[a]Z%h: MGRERFSEN[A] (song duration)
FINSIEE]FE (between-song interval); 3) HEfE
¥ . BEW (aggregate entropy) A5
(average entropy). i L) A& NS IE BE R 1E %
AR bAoA B TO P, R O 1 B Y N e
I AR L s 4) BT B MR 22 IS IE 1T (No.
syllables per song) F1REME & FT KA % (No.



14 RIPEEE: LN IR AR AL R B HA D B - 83 -

syllable types per song), X MZHFTE N Tk
TG T AR A KIS S ) & SRR
SR EREERRAER. BRNZER, &
TR THE 78 S IR & T 0E S
A5 = 280 (coefficient of variation, CV), E4t
RAME &G IESHE bR 22 5 H A A

R T BT e A B 1) 5 TR IE S 4, L
BATRE AR B A B S AR R o & R
R, BFEETRA, BIEREFEE., B
RN HA RS, ARG gr 78R Ak
B (1) g 0E T 2R A I %6 (syllable  type
occurrence rate, HJAE R AME S EF LA T G IS
B R AR G HE N K B AED L S RE R e

(song type occurrence rate, BJ&FHAMASR

A H G E AR 00 RN ) B L M I AR
TIH I (song type variants occurrence rate,
R R AN SR B A rh g E AR AR S R b g i
MNE AR D . YN AR 2 BF (song type
variability, BI&: R AN S FE A (g e AL AR
S A SR AR P LR, B E RS RE Y
AR R/IND o AT T B PR A MG RE AL | g HE A
A S B R ) P L 2
14 ¥HEG

RRTES RS R RS IERRIE 2 B AR

o
o

Z5, AEIRIUEE R ARG S TS IR R E S
PR R R )G, BRI ESNES
JC7 2250 M1 (repeated measures multivariate analysis
of variance, repeated measures MANOVA) 1T
R B IZH AR R Ko R R A T IR
RINSH: WIEE TR IR IR H I
L NGIERARF A AR WS AR S HEAT
BC X FE A JE S Hka 58 (Wilcoxon signed rank
test, BINAEIER ). Giih 4 IBM SPSS
Statistics for Windows, version 22.0 (IBM Corp.,
Armonk, N.Y., USA). JIill & i) % T iE 2 4
L HA G Z BT + bRiEZE (mean £ SD)
For. PSRk S IR P oA
(Exact P-value), & MH/K-H P<0.05.

2 4R

XFEERHG R B RN IE A B S A AT
Al R E, Ry BRI ERHE SR EA
FERZEZER (repeated measures MANOVA,
Pillai’s Trace, Fos=1.931, P>0.05). . &
RIS RE S0 03 S RBURAR EAAEAE B %
5 (repeated measures MANOVA, Pillai’s Trace,
Fio5=1.610, P>0.05). FLMR. A%
WESH AR e R B0 1R 2.

] °r 3
o —
< 41 4t i
5
5 3t 3 * ’
g
= 2r 2f W gl
b - o SR ik :
= MEIEEY A Song type A MEIRAYE 7 Al Song type Al MEIR AU A A2 Song type A2
1 1 1 1 1 1 1 1 1
1 2 3 1 2 3 1 2 3
I} [E] Time (s)
B2 ARG NE R K G e Ry AR 3 R ik IR o 51
Fig.2 Spectrograms of a song type and its variants of Pycnonotus sinensis in Wuhan
a. K s EHR RS (RSO RIX I ESLISMEIER A by o % A WSIBRIE R AL AL A2 BIHAAET 1 ~ 5 RIS IE
BAET

a. Song type A of a Light-vented Bulbul recorded at the East Campus of China University of Geosciences (Wuhan); b and c. Variants A1 and A2

of song type A. Numbers 1 ~ 5 represent the syllables that constitute this song type.
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Table 1 Morning and dusk song parameters of Light-vented Bulbuls (Pycnonotus sinensis) in Wuhan

- FL/R Morning (n = 15) B Dusk (n = 15)

BB 4% Maximum frequency (kHz) 339+0.16 3.09 ~3.80 3.40+0.18 3.10~3.75
B ARAZ Minimum frequency (kHz) 1.41+0.08 1.29 ~1.56 1.39 + 0.05 1.27 ~1.47
ANZR G Frequency range (kHz) 1.98 +0.20 1.66 ~2.41 2.02+0.15 1.73 ~2.29
A2 Peak frequency (kHz) 2.70+0.13 2.55~3.03 2.74+0.28 2.04~3.16
N ERFS2I F] Song duration (s) 121+0.14 1.06 ~ 1.55 127+0.23 0.94 ~ 1.80
M3 1E ] B Between-song interval (s) 7.49+2.75 330 ~12.72 6.12+1.26 4.08 ~8.55
KA Aggregate entropy (bits) 474+0.16 4.52~5.00 481+0.17 4.52~5.13
SE444%5 Average entropy (bits) 3.89+0.11 372 ~4.11 3.83+0.11 3.66 ~ 4.03
M9 15 % 4551 No. syllables per song 42 £ 0.6 3.0 ~ 49 42 £ 08 3.0 ~ 59
N IE %5 15 2 E No. syllable types per song 40 + 0.6 3.0 ~ 49 41 + 0.7 30 ~55
MY RE T A LR Syllable type occurrence rate 0.37+0.26 0.11 ~ 1.00 0.41£0.28 0.12 ~ 1.00
NS RE AL HILZE Song type occurrence rate 0.10+0.07 0.03 ~0.25 0.09 + 0.06 0.02 ~0.20
I P, TR A S TR T AR

sinz tyi’:a%aﬁ: fcurrence e 021£0.13 0.08 ~0.63 022+0.14 0.04 ~0.50
Y IE AR 5 BE Song type variability 243 £0.90 1.00 ~ 5.00 2.93+2.06 1.00 ~ 8.00

R2 RIGEX KR, BEESHRR R
Table 2 Coefficients of variation (CVs) of morning and dusk song parameters of Light-vented Bulbuls

(Pycnonotus sinensis) in Wuhan

A5 5 ZH Coefficient of variation (CV)

N RE 4L LR Morning (n = 15) # 5 Dusk (n = 15)
Song parameter T+ bR i T + bR s
Mean + SD Range Mean + SD Range
B F AR Maximum frequency 0.04 £ 0.02 0.01 ~0.08 0.04 £ 0.02 0.01 ~0.07
FALAIHR Minimum frequency 0.05+0.02 0.03 ~0.13 0.06 + 0.02 0.02 ~ 0.09
AR i Frequency range 0.08 £ 0.03 0.04 ~0.14 0.08 + 0.03 0.03 ~0.13
IS Peak frequency 0.07 £ 0.04 0.02 ~0.13 0.09 £ 0.03 0.04 ~0.17
N I FF 45215 F] Song duration 0.17 £ 0.07 0.02 ~0.28 0.14 + 0.08 0.03 ~0.29
N [H]f% Between-song interval 0.42+0.17 0.08 ~0.74 0.47+0.26 0.10 ~0.91
RAE Aggregate entropy 0.04 +0.01 0.01 ~0.07 0.04 £ 0.02 0.02 ~0.08
0% Average entropy 0.03+0.01 0.02 ~ 0.06 0.03+0.01 0.02 ~0.05
NS IE % 5% No. syllables per song 0.13+0.08 0.00 ~0.28 0.13+0.10 0.00 ~0.31
N I 3545 25140 No. syllable types per song 0.08 £ 0.07 0.00 ~ 0.20 0.12+0.10 0.00 ~0.31

IR FEAR I GRS G AT SR R WRER R RO 5.1 = 11, SRERVECH
it CPEE R AR RORISIE R RS RA 11+ 0.4, MIERIARRARIHON 3.2 £2.1. MEMH
5.0 £ 1.4, MIBRECN 1.3 £0.5, BN S EEKHER . BRI (K 3D,
IR RN 3.2 + 14, BRAKNEEE (UMIMERISREFEAENER, SHIlFR R
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Fig.3 [Example spectrograms of morning and dusk song types of Pycnonotus sinensis from two sampling

sites in Wuhan

av . FREGHHMGIER: by d WERG PGB, a. b REMAVRBE L o d REMOTHEMTTRY: GO KIX.

a and c. Song types recorded in the morning; b and d. Song types recorded at dusk. Recordings a and b were recorded at Moshan, East Lake;

recordings ¢ and d were recorded at the East Campus of China University of Geosciences (Wuhan).

PG RERI 2 T, sk, & FHEE
SKES RN IE 5 5 2R B I (Wilcoxon signed
rank test, Zis=—0.738, P=0.480). MIIEHAIH
BLZ (Z14=-0.057, P=0.978). M5 RIAR 77
ML (Z14=-0.966, P=0.359) LLZNgnE 7
AR (Z14=-0.255, P=0.832) ¥IAMEAE R
EHER (P>0.05).

3 Wie

AHI T I OO X B R R
PRI [) B Y NS RERFAEREAT EEBLA AT, RIR
FEASMATI NG IR P 2R E, BRI S HL I (A
SHMEEESH, UAREERSHAR. &
IR R E 225, YL S FR M nE Ry
LELAE I PN TR B AL R RE— 2. A4S £
MAARREEAR. BEtAFEREZR, U
Y Sk LR BRI M IR IE R B AN LE &)
— A E BN E AR E . R, gAY

DA% N nE AR S R AR g R A S R A
FIFEARKIAFAER S 2R, U A SRR
ANIN T B S IE S A BT R R I, A S g I 2k
R B Al P ORI AR S i 0 B AT DR —
B BRI XA SIS R eI
ARAEZE 5.

JAETIE T CLIESE & SN M5 1 75 2RI 22 52
F) 4 55 ( Sorjonen 1986, Seddon 2005,
Bueno-Enciso et al. 2016, Sagar et al. 2024). S,
fiz (Schiifer et al. 2017) LAS /K- (Cynx et al.
2005) FEZ Al L SRR KR, FkIhAE (2023)
ARSI T Sk 56 08 0 P IR R ARFALE 32 22 1 5200
(ERXLENGIERFAE LT A Z R BRI
FRIPLE (20230 KB, HI ALK NS E R4k
I EERKR G, IR E T HE L, SREFR
= P I 8] P9 IS PE B BE K, S IR AT N B
BR, B ETHTE, I S It B
NETERINARNE L o Z75 18 B N IERFAE 22
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TR T BRI AL T EERES . A
WAL AAE B RS B BT AT, s I A Ak
T B ETEb B ], sei Bk 2 AT
GUERIFOR . R, BRI R R, B
T R R — RASAAAE RN 2 [
TSR ECRZE R E SR E S5 3 P9 HA) 4
SR EM ORIFKSE 2024), PRICILRTALAESS
HIRERE SR E AN R AR AR o ARG AT U 3%
TR TR SR RE AN EE, BRI RLR
A B REAT SIURNG IE I 22 37 T /INR AR TR, 18
N [ 5 2 T 2 7 A3 A AN [5) 40 AC _E D7) 3 452 A
o HATJPIREWIFR BB 8O0 B R B
FE St

T RS RS 3R R i 5
5RRe AN, EUIH AR A AL HE 55T Tk
SN S5 2R NG R ) 75 A2 RFE (Ward et al. 2003,
Garamszegi et al. 2006, Zheng et al. 2013,
Gomez-Augustina et al. 2014, Schifer et al.
2017). 7E Schéfer 55 (2017) M#tFH, K3
G PR N IS A T ) > it A e I 3380 ) T
e AR B, v X B R B AR KRR,
52 0 R 2 AT oo A A v ) Gl TR Y
A BT RS G 4 BE B YRR TR . 1T HLER
e ) R AR AT BN, AnBR R
] R B 1 B, BT R S AR,
DR 55 ] LR 22 Ae S 0E HY P Y [ B
REFEAE N B = (R A 0 o AR 7 3 B QT <
FEAR R, SRR S
B R ARk, AU B W AR R I ) O 22
T BIRKE REM TR B I RN BOR e 4
Wy, AR EARATS AT A5 AR R B A
AR B e o AR IRBIS T, RN,
bRz, R ARSI IS K fE
B A U BN A B, T H E AR
B, ESRRGMAE . R LR A AE B
ZH AR, HAKIRAAEIER R 4:00
ik 2 e /IMEL, 75 T 47 18:00 18 31 5 KAH (&
%% 20100, HHUERTHEN,  F Sk 5 e g
NE AT BE LU 5= B A B B AR08 v R B v

HIREM, RIEFEZEREERE . FrRa
B Z A R, SR RS INARF, &
A FE IR RS R PR LR 2 B R BR
FEARAR IR RE A o HEMIBR T IR R A 5 S A
KPR, A HAl S SR I R 2R e & H
KA G NE P SRR IR R B AR E 1, 9 A 2 A
F, S T ARSI O R, KN
PRAUE RS 5E 1S 8 2 30 1K) 75 oK 2> o3k BRI 1)
SN

Schifer 25 (2017) BRI, UL EE
fen S BRIV K Ll W) I e ) e it 5 1 TR g Vi e
A TR T R I A FR SRR [E] ZE 4 o SKES SRR
PR Ly A3 P AN P AN [] 10 W) R 5 ) A 7P 2
fERT Re R 2 S IR 5 I OCHN 3. BR
LR L ARSI SE R A TR B, Hs T 2 3
BRI, MFTEHEEE, 456 H b B
CFIEZ) 4.6 kHz), IXFE) GG 1
AR B 2R 5 2 B 2 SRS F 540 (Schiifer et al.
20170 FHXSFRRE K L, FSk§9 5 &5 F K
ZHMNE R, ZAZNERARNE S, 1£
BB SN 20 5 I P 1 7 N N K S B 45 R
FE B AL R 20 1 SRS IR AR I B T g h e AR
FRR . A, RO K 2 70 R AR AL
T2 3 HHWIE] 6 H A1) 40% ~ 90%, BX
L5 R 5 v 5 AR L AR AR 5 ~
25 °C (Schifer etal. 2017), & KT AHF 7 H—
KZNREFR. BEBEE. Coomes Al
Derryberry (2021) K, 7£925 % N A I 1) &
R (35~ 43 °C) KbFH AT LASSAR B i B8 (1 1E
ghhy, XHEH T RS REHE T IR B A
SRR AR ES . PR, AHE ST R — 3
Bi—RZ AW IR BRI AT Re A 2
DL D 1 Sk A R I H 1 IS AR AR 1 i 25 AR AL

WAMFRY, —ERAEME RIS T2
PRSI F 5 (Brumm and Todt 2002), B
N9 IE ) A (A% (Slabbekoorn and Peet 2003,
Derryberry et al. 20200, {E AT 53, F:LG
FITAT JEL A 35 (1) P B Mt 7 /KPR A A ] g 0 L
= B RERFAE P2 AR R . R (2023 HE T
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AEBIEDRIL AR CRICTTAE SRS 2024)
(R%HRE, 2023 FFEBLT X B RSP S8 R
57.1 dB, WIAIPF¥5 5% 8 51.1 dB, B
I P SR A R AN 6 B, HEINR . BN
[F) B P e A K 22 S R s LB 2
R 8 Hir ST AE AIE 7 [X 35 3R B 1) 3508 70 A 15 g 75 8
P, A LR S (RO Bl & A i g R
6 A M N A5 RSP B R P A AN AR LR 6 IO
49.8 dB, 9 It} 4 52.7 dB, N4 16 i}y 54.8 dB,
FE0E 19 IR 54.6 dB, AT LR. B[R] R /K F
BAEZN, HAENIEEE/N, BRI BIXE
A7 e 7 KPR SR AR CRATF R R 3L
W) FEkA S (2004) KIL, IEEME TS G
22 2L BH 7 1 1 Sk 5 e 0 K AR =y, 1t
R A A b A5 T R R DX MR R 235 4 i)
79 65.1 #165.5 dB, AKMEF [X R {E Ny 43.3
A 43.9 dB, PRI R KSF 2 (H IS B 2
21 dB. Slabbekoorn Al Peet (2003) KL, 7
A[FIE P AP AE B R (42 ~ 63 dB), FAEgHE
FE A RO R LU A2 W S () B A AR R T vy, RS
KV 22 el B SRR A 45 (2004) BfF T 1 g
FZERMY. Derryberry % (20200 &I, *h
5% M 7 1 9 55 A A W Y ( Zonotrichia
leucophrys) WINGIERIIG R, H=IW/D, %
G DX 35 P T L X PR S e S R SR 2R 2
HUX I 3 % (k. 2 M s S8 3005 9P 38 248
N9 dB). AWFITIHE B2 [F) — BRI g A
KPLE— RN AL, TR £ 83 HAh A [
KM 2 A2 R, HAMRIRE Biks Bk
AR . Rk, S5ARTTHE. B E T FH
FEFRAE IR AR FE [ R, ] LAAS HHIX AR R 4518
JUE EUHIR SR A M R SRR R 1) e s
BN FEERAE, AR FARIES: T F—41E
W EIR B (1)R B AR AIR BEAS A2 LA Sk
N REREAE b AR, HENDE A AR R,
Wikt SR, SHE R IR SR T A2
RZ KT RN AT BRI T 2
KEYRR, FYERIESIRE, Mg nEfs
fiEA £ (Hutchinson et al. 1993, Catchpole and

Slater 2008 , Aubin and Mathevon 2020 ,
Marin-Gémez and MacGregor-Fors 2021, [
REE 2023)0 W MGIEFE ZRFAEREAT IR B ELE
T 19 BF 9% % 4 H AT X A Bustamante Fl
Garitano-Zavala (2024 ) Xf #t & 5 ( Turdus
chiguanco) [RIEFE . 1A FEAEIR T HA5 5 AR 4K
TR B P 2 s AT, 5 AR I A FR B
MEMRREIERIKELLEETE 2. IFHYS
TR IEMLE, SR RIEIERAE
PR 8 B T[] L B DR PR A9 91 LR B v 1)
B MR EA R E T T4l E
RIRGnE, S nE ih 5 PEAROR . A 2 AR g g
i H AT Re 2 FEOLR . BRI NE 7S 2R AE
ZRMEHE . SRR ARG IEAR L 2 5
AL ERSANE, ERSRE AR R RE 1~ 3
TGS R (B R M & R 2008, ARIFHEH &
2024) o ASHIE T FITIE K H FS RE nE H H 5 2
B R 2 Mg gAY, AMAE AT RBHCN 54
Fek, ASKISER. BEEA Z /DA FEFIGIE
RO R AT £, HAWI R CIESE /&
AIFEZXPIAN I [B) B A P AR [ R nE R, 4
AFAE—LEng IR R AR e Y, (HAF BR AN 15 26
R ORIRA 7 HATR TG, RIS ns il H
AR ZE ] AE R 3 B SR G NS IR SRR AEAN
BIERIAAER. BREEZERNERZ
—.o A, RERRARS X EARMER =%
e, FEMEIEER S Z R BRI R
NS IEAT N e BN 2, eIt A
RIMARR B 1 E AR R E 17 HIERI
(Bustamante and Garitano-Zavala 2024 ),

— BRI FAR DS T8 2R R AT B S A
EIEe. SRR S B, SR PEAT AN
H X (Kroodsma and Miller 1996, Staicer et al.
1996, Otter et al. 1997, Liu 2004, Amrhein et al.
2008, Foote et al. 2011, Aubin and Mathevon
2020), P EMGIEHEARLIKIIEE. Eme
Amrhein (2008 ) 7E X 5 ¥ ( Troglodytes
troglodytes) HIBFFTUER T HiR. BWYELAELRT
AU AR S ME S RETT N DR, ZEEN
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45 (20200 K, KHES (Cuculus canorus)
MES R BYRS FS AT O Y S A B A B R U R
s k. fEEEANERZE, "TUAEIEEIA
SKEGAMARA] T IEIR G, SR RS AR A4 ] 1)
W 7 S L A i J R B K 7R B (1) 3 TS kA
e o A RS AR S SR SE,  Hngng Fl ok
ZHOGE—FE, RN BAA B R U 5 | A
/ER (A% 19962, MREMNE &

2008, XI/MIN%E 2010, MRIFKSE 2024). F3k
BOLE R BTG 22 B RS HE AR AIE ] BESCHRE 1 3
R BISIEThEERSG . — KPR, BX
T Ak S v RS R AR HE N A BT
THIR NS AT LS, 7R SR B (1) 3% B
B, kS 2 NG R —RE R g g Uy R 4k 25
HAT AU E E IR S A B R .
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