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Characteristics of courtship calls of Microhyla ornata (Anura:
Microhylidae)
Li WEI, Wei-Wei SHAO, Zhi-Hua LIN"

College of Ecology, Lishui University, Lishui 323000, China

Abstract: During breeding season in May, 2012, we recorded and analyzed the courtship calls and the acoustic parameters of the
male Microhyla ornate in Lishui, Zhejiang province using an IC recorder (SX950) and the sound software Praat. We observed
that the male M. ornate produced calls characterized by a single harmonic call structure, multiple pulses (7, 9-16) and spindle
amplitudes. Analyses of the calls revealed several interesting findings: the dominant frequency of all calls ranged from 1.22—4.09
kHz (n=233); their average values composed of different numbers of pulses were similar and that call duration increased with
numbers of pulses; and pulse duration among different multi-pulse call groups was nearly identical, but it was equal or less in the
last pulse than other pulses. By contrast, our analyses also showed that pulse interval was negatively correlated with call duration,
i.e. the shorter in call duration, the longer in pulse interval among the different numbers of pulses call groups. Within the 7-pulse
call group, calls exhibited the largest in pulse interval and the smallest in pulse rate, while those calls in 16-pulse were the
opposite. Except that the 7- and 16-pulse call groups were both significantly different in pulse rate with other multi-pulse call
groups, we found that pulse rates expressed different variations between pair-wise comparisons of the remaining call groups. As
for call intensity, significant differences were only found between the 16-pulse call group and the other call groups, while
pairwise comparisons of the remaining groups were not significant. After conducting our initial analyses, we compared the calls
of the M. ornate population from Lishui with populations from five other localities—Hangzhou, Xuancheng, Karnoor, Bajipe and
Padil—and found that the call structures were similar among the different populations, being single harmonic, while we observed
differences in call dominant frequency, call duration, pulse duration and pulse rate among the six populations. This research
should prove useful to in furthering our understanding of the acoustic properties of species-specific calls as well as their behavior
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and the evolution of their communication, thereby providing a robust insight into the reproductive traits among different

geographical populations of a species.

Keywords: Anura; Courtship call; Microhyla ornate; Call parameters; Population comparison

P E A UG T B A, 9 A i A 4
YT N REAEVE. Woabes. s
FIFRZE A2 )27 55 (Ryan, 2001) . — L84 (1) 75 & RR1E
BA—w 2 ik, 2Bk (Giacoma et
al, 1997; Navas & Bevier, 2001). Z4E 4L IS AN H]
(AT AT I (Wells, 1977) LA PARRAE (RN AT
Hi)(Robertson, 1986; Giacoma et al, 1997)% K 2 1
SO WEARVEIEFEARARA Y Bl “ 0 R AP AL
e WEARAZ O IE 6 LARREAR 1) 3 2647 0 BB SR AEAE
g FLIsAL ST P AR (Zahavi, 1975), 5 Stk i
T A TE W] A0 Ay A AT TC 328 9% 1 3 Ak By ) Bl 4
Ml o Pt R I DRI A e A1E £ 45 =K 4 1 75 (Houtman,
1992; Ritchie et al, 1995). 17 A4 ##(Borgia, 1985;
Parri et al, 1997). #fHi44& {4 (Nicoletto, 1993; Norris,
1993) J A AR 1E 45 (Reynolds & Gross, 1992;
von Schantz et al, 1989), X LERFAEAN AT LLA HEAA
ACTC BT oK — R I LR 2 (W 5T R | SEA
HEh Y SR SERIFRAT), AT LA EA R —
JE TR TR 42 R 2 (Cn 362 4% R 28 A S5 ARAS A4 0 5C 1 A
%i)(Moore, 1994).

FEIE T IS A TR, T &=
A AR T I S, BT T R SRAB N 7 B
M 4 i 2 % (Lingnau & Bastos, 2007). WA it
TEAA St AR S P o g e 75 5 s oxo (] A R At e A
MAFHER] (McClelland et al, 1996; Lea et al, 2002;
Krishna & Bosch, 2007). M4 i A SR A R 75 1)
JUT i A 5 8 KA B i 117 A8 TG 6 ¥R i (Geerhardt,
1994; Prohl, 2003; Yu & Zheng, 2009). 7EJCE P
KvEkFerh, RHEIERE, SR AR, KGR
P e R LA SR 5 5 AR AR ) 75 R R AR B 25 5 15
I HCHLE (Bee et al, 1999; Howard & Young, 1998;
Prohl, 2003; Wagner, 1989), H.H2n /& ge i 75 5
He A 855 b B A% B O 52 v o0 E AR ) 51
(McClelland et al, 1996; Krishna & Bosch, 2007). 3k
AR 75 () 7 I ) 2 JE B ORI “ 0 R AR
FeFREFIEZ —(Doty & Welch, 2001). [FII, HEfk %k
HR SRAB I i e s L A AN, TS AS [R] A

775 ) _EORFR PR 25 DL G 2 B 56 Fr(Ryan. &
Rand, 1993; T4rano, 2001; Wells, 1977). T sR{HAY
PR A S, 0 PR SR AR A T
G FR LT )5y R 5T (Abrunhosa et al, 2005;
Nunes et al, 2007; Heyer & Barrio-Amords, 2009; Yu
& Zheng, 2009) AL, T AN IR 75455 RFAE
A BT FRAT S 4 b B ) 3 TR AT O A A
R R

X TG 8 P 288 SR A 18 7 R ) A e A S
B P SR E A UE S A PR T S
Je~20 N, 3ol SR )E TR iR Hylidae) 4R
(Ranidae) « # 4 #} (Rhacophoridaae) « i # F}
(Microhylidae). %t 7 W& #t(Discoglossidae). M uER!
(Megophryidae). ) 245 Fl(Pelobatidae). X i F}
(Dicroglossidae) « 1 1~ i B (Pipidae) LA A% 5 i B}
(Bufonidae)%(Chen et al, 2011; Cui et al, 2011, 2012;
Jiang et al, 1995, Huang et al, 1982; 2002; Shen et al,
2008; Wei et al, 2011, 2012; Xu et al, 2005; Yu &
Zheng, 2009), XI5 PR SIS Fof (] 10 AR 22 5
B BREE R (B 75 BE A G) M AR B (i) A &
78 F SERCURA R -5 ¥ TP

i £ W ek (Microhyla  ornata) 3 )& T Wi i
(Microhylidae) i i J& (Miorohyla), 7GR WIS 5))
Vb g TR BN R, FEE Nz 0 A T
Jb. fErh. fERE . AR F 5 (Fei et al, 2009).
14 ik, A3 RARTEN ATl f 08 7R AE AT o ik,
BSOS 2B 7 SRk AT o0 At IRLIE, AR ST X il
VT 70K e A S 8 00 ek A 0 2 7 ) SR AT 1 P AR A
AT VRS0 AT, 55 [ A SR P e A [) s BE AR 1)
WG PR AEREAT LU, DAY SE o 4 T My T g o S e
W AREAIE S HL B R AR S 25 A R

1 #MR5H%E

20124F 5 H 15 H 19:00—22:00, Hp4psg il E
MRS e SR AR G SR 23~25 °C. ARTE BF AP 22,
TG Bk A B W R R SR AR TS s S 2, eI EA
M. A8 JRAE. EILEN L KA IR 2K E A
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7/ 34 %

N HEAESEAN [ A B P A SR ARG R A AR
BEN 0.5~1 m, H 2 EAMATER]— IR R] A A H 0 7
— B [ PR B AL RS g i, R BRI,
MEF IR R, AR =AM A s, AR
AMEBEAT AR E, Wk, BATZHT Yu &
Zheng (2009). Wei et al (2011, 2012)f) )7 VEFEATRE
AP SRR 7 T A RS NS R AR . S5 2
(Sony, ICD-SX950)#H 85 & 5 EEEANA 1~2 m, &
AR AT Bl T P e e ke, JF M
B bR R R By 7 BO6 28 7))l Sk AR (W)
uis 2 PR AT (B BH, snout-urostyle length, SUL, 0.01
mm) S L7 R RRE (BE 2 AT R A A PR 2
#], TE313S-DS, Jtit, 0.001 g), Wl 54T Medd:
AMATBAR A o S5 I 0 s & OB (R AN P 2
B, SPATH A RIS Cooledit Pro [91Y,
R AN TS HASTE S AN [F) AR
HT#M1. H Praat 5.1.4.3 version #AFIEAT 754K
TR, REEAZ 44 100 Hz, BG4 5 7%
K (bit resolution) Ay 16, X THEANAH H A, 205>
PrEgeng /i 10 A4S, BFASGFE R SRS HO I
F£(call duration, CD/s). F:41% (dominant frequency,

DF/Hz) M1 75 #(call intensity, CI/dB)&%, X T- BN
A SRR S, 3250 H kb 2 (numbers - of
pulses, NP). Jik{#! 5/ #(pulse duration, PD/s) fik#[H]
K (M5 75 2 PN AH AR ik 2 18] 1 18] B, pulse  interval,
P1/s) ik # (pulse rate, PR, pulses/s).

i g5t ] SPSS13.0 for Windows K715,
P AT 3508 A S8 v i 1) 5 AT IE AR AT 22 (R st P
Koo SRH G-test HIH T J7 % 43 M7 (one-way
ANOVA)FI Tukey % & Lb B O LB AT 801 9>
BT o Bk H mean+SD £ 7R, W& MK % E 0=0.05.

2 &4 R
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PR 3LE 233 ARG T 04T M sy
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DL 1o M85y 7 ANEk 9~ 16 AN LB IT (0 ik vh 21
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Figure 1

Advertisement calls of Microhyla ornate recorded in Lishui at air temperature of 24.2 °C

A: TEHEE; B A P 2 AU EOR B LU RS 7 P B B AEER 23); C: R

A: Oscillograms; B: Two specific calls from A to showing numbers of pulses in a call; C: Power spectrum.
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Table 1 Comparative mean values of multi-pulse characteristics among different calls in male Microhyla ornate

Z ¥ Parameter WEREEFECD ()  BKPINFEPD (s)  Fkol(RE PI(s)  Mkoh# PR (pulses/s) M7 4% DF (Hz) "9 75 /5% CI (dB)
K phng A . .
7 Bkphi gk 0.199:£0.025¢ 0.006+0.002 0.026+0.006* 35.557+4.720° 2205.216+516.692 71.147+1.110°
7 pulses call (n=5)
N )
9 By 7t 0.217£0.011° 0.006:0.001 0.021+0.002" 41.564+1.989" 2660.180+244.485 69.117+2.697°
9 pulses call (n=3)
K 7 :
10 ki 7 0.251+0.018" 0.006+0.001 0.022:£0.002° 39.993+2.939°% 2455.159+598.543 70.736+3.502°
10 pulses call (n=12)
g
LT 75 0.281£0.016° 0.006+0.002 0.021£0.003" 39.272+2.142% 2653.391+293.874 71.732+1.798°
11 pulses call (n=31)
g A .
12 B 0.290+0.009% 0.006+0.002 0.019 + 0.002° 41.410+1.236% 2524.683+485.597 71.357+1.591°
12 pulses call (n=55)
Y |2J —=
13 ks 7 0.308+0.011¢ 0.006-0.001 0.01920.001° 4221641545 2492.1104590.124  71.800+1.600°
13 pulses call (n=75)
PR s
14 kb 7t 0.331+0.011° 0.006+0.001 0.019£0.001° 42.27941.359° 2451.244+547.955 71.611+1.341°
14 pulses call (n=42)
g A . . .
15 Bk 0.3580.007* 0.007+0.001 0.018+0.001% 41.967+0.845" 2750.812+61.849 72.368+0.567°
15 pulses call (n=5)
N
16 kit 7 0.290£0.056°* 0.008+0.001 0.01120.004¢ 56.580+8.662" 2769.898+42.682 80.228+3.514°

16 pulses call (n=5)

Results of One Way  Fg 2,5=96.654%* Fi, 25=0.944"

ANOVA

Fg{ 225=23.644**

Fy,25=44.931%* Fi.25=0.840"8 Fy.25=16.181%*

*RONEFHER P<0.001, FAsH AR FRER IR Z 7 8 (Tukey’s test, 0=0.05, a>b>c>d>e>f>g), NS=Z F A E 3% .
** Indicated significant differences at P<0.001. Types with different superscripts differ significantly (Tukey’s test, 0=0.05, a>b>c>d>e>f>g), NS=Not

significant.

KIS FE IR 32.2%(75/233) (3 1). BN (H 2
— AP RIE AR, B, B S — Nk
P SPRA, S IR L T 74 02 7 B AT 1) 7
JEEHAE 1B) . A AN [ ik B0 75 [ e 7 i 7
(CD). ik 1a] & (PT)~ ik i 8 (PR) S M 5 75 5% (CT)
WS EFEGER 1), 1K IR (PD) RO B AR
(DF)ZE 5 AN 3 (3R 1) 1 75 IR (CD) B Jik i B 11
BT R (K 1)e EPRANGFE N, ZE00k i 1R
(PD)FH 1] B& (PT) 1) A J 4B LA 20, e Ja — AN ke
(I FER<ILAB R I FEGR 2) 0 SFAN Ak b £ 75
21 P (1) Bk e ) R (PD) A ) B (P 3E— 25 43 T
B, 7 B 9~16 Jiking AR % [ NG RS A P A [R] ik
I} R (PD) 2 [] K L a] B (PT) ) bb 8 34 6 Gk 25 22 5,
12~ 16 JiKIHRS R 7125 [ IS P 4 Y AN ] ik s 72 (PD)
Z M by 22 e 3, (HRk R FRPT) R AE 13,
14 F1 15 Jikntg 75 20 g A IR 35 72 7 (3R 2), 13 Jikp
Ny 75 2 P IR i B R (PD) AR 5 85t K (Fa, 060=21.713,
P<0.001, % 2).

3 it i

TCFE PSS HEVR NS P AL TAZRCR 5 EAA
AL e 26 6 LS HE AR A I B B B A HE A ] (Prohl,
2003) FATTHIEF SV 5 A DU ST e g T3 A s 2K
SEAT AT, e H AR A BT B, AR R A

WS Y S 0] 7= O AE o AEA NI, A S e e 1
AMARLE B I ZE R R B g e g R . 2k
(T B 9~16 A) SR K 5 #8214 (FM) L Sk
RS 7 R AN ) 0 H Rk 2 S s 32 4R KN L
ARG o BE— DM IR, BRI E AR
1~2 kHz(n=35), 2% F4%N 2~3 kHz(n=
197), A /DENE S FHE EIL 4 kHz(n=1). [,
TATIA Ay, 1 S e 1 1 75 AT % R FIE AR R B4l 3K
Al Re 5 1P BAT BN R A O RS 7S (1R
(W) 2407 T, W 7 B R B Pk b 2 3 i 3 oK. —
MEIA Ky, NGRS IR, AT B 1 RS LA 2
K, DR, 7 A DA A A AR 35 A ol A B
FERME R ) — AN H 0 B R AE 2 £ (Welch et al,
1998) o Jik i it 7 A [] ik v 250 75 v (K T LAl AH
8, AH S S — AN kb i i RR <DL AR ko, X AT g
A 25 R — AN G 7 (1 [i] B 17 7 46 A TR — AN 7 [
RFEAT AT ik W) 5 0 7 R AR s, BRI
7 R, Kb (R BE R . 7 Rk R e R ik v
R, Tk R a1 16 Rk FR M S ik e ) ol
B/, kbR G K. BT 7 Ko AT 16 Rk 7 ikl
R A G s 2 S W A, B N S R K
PRECIE N, kR LT AN AR GER 1), a0
14 Jkbnsg 75 ko 22 (42.3 AN/s) > HoAth ) 430 7 44
HE 9. 12, 13 J& 15 Bkphng s 2= e AN 2, 1
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510 Ko 11 fikarng pe 2 S 2 (R 1) B SR T T,
BATVRILRR 16 fkarngy i 5 H A7, 9+ 104 11, 12,
13 14 B 15 AN s 75 ) B 7 (0 ok e s 222 S {2 2%
b, HoAd Rk A 2 fa] R LR SN, X
Al g ARG NI I e AR, HA R A AMA S
PRI S CUAMA RN RIS AR BRI o A
I, g Rk R, BRI MM T A
RS, 78 H 5 A RV PR R ]
REMB R RN RE L 22 ko e ka2 L w2 P s 4
M 7545 5 (Howard & Young, 1998; Prohl, 2003;
Welch et al, 1998). ABFFTRINL 13 ki i H B
(AT R Bt v, HRCHREIN 13 ik g 7 T Rl A o 4 A
e 7 SR AR 1 Y AT Dk ek R 2 R A S ) e AR I R
LLYER

Tiah, AT R OUR 2 SCHR P ) A 2
Tolo B s 0 40 ek 1 75 AR AAE 1) BU R 43 A 45 St BIAN [+
FEPE W 22 5 (3 3) o U3 LU Bk 8 PR A A7 AE — B RS
HhEEAR S LR, B, AIRE AL BT AN [ R
PRI AR TE SR IEAEE ZE T T8, — AN, A
PRBUK (n SUL FVATE), Mg iyg, MK,
Jok 6 iy, fE BT A LR TR A
T It 5 4 v b A A7 (Térano, 2001). 7E5 FT3k
0 SCHRECHE 1 B Ase by, BLAR W 7K 401 020 e o 1)
SUL<<E[JE =AFEER SUL(22.1 mm vs 23.6 mm),
{ELTI 7K A (1) 00 75 R Rk v 2R 38 > % = AR
(0299 s vs 0.28 s/0.29 s/024 s LK 41.7 vs
35.9/38.1/35.4), i Jhk i (A Bf <<% =P EE(0.019 s

vs 0.28 $/0.26 /0.28 s), K, FEMRSClE: AL
FEMATE AR (SUL)YOR, 15 7 I R R 7 ik e 4
KIX—FffiE. BEAh, WEZKPHE 1)k i 270 A7 LA
TR o ey, EIBORT R SR B S R 1 S I
K, Bajipe FIfEfR /Iy, 6 A FLBIFIE NG 5 412 A
KB AEAE— RIS . HIR, Sk
WEERIZR Z AR, WY RS HUR 5 % B & FhEk
355 DR 3% 1) 56 W) (R B 2 A 3 5% i A A A Ui 1F
M52 & 747 4 )(Giacoma et al, 1997; Howard &
Young, 1998; Navas & Bevier, 2001; Prohl, 2003; Yu
& Zheng, 2009). AT B l{E 5 H o4y
("l 24.2 °C), HUIMFIEEN 6 . MICKA R
i), Karnoor. Bajipe. Padil Hs% 35 17] 2351 8 H
WICRR 25.5 °C)s 7 AP (Rl 25.5 °C)F1 7 AR
AR 27 °C)o FAMT RIS Karnoor Fl Bajipe 1]
A B AE IR G R AR S B (R Bk #) T A7
TEZE S DRI, FRATTHE DN ST A0 ek (1) 0 P R A 2 5
A REAAAE AR S AL, BT & 5
T I3 VEAN A FT A 3 B0 P R AL 2 B A7 AE 22
IR IR o feJ,  EH T AN (R DX b BEER 558 A BT 22 S
(I B A B0 S A BIURE 0 45, Pl S
Jr) # 3 W (local adaption), BIFFHEANA L T 38 WV 24
Hiy AR IS T TE B 7 10 MR 5 4% e A AR 7T R
5 EAN [ 1 S 7 A IE 22 57 (1) JE i (Hernandez
etal, 2010). Klk, 24 T ff U SCUE RS 75 R AE (1)
HREAR S, JA TG A AR e R SR B
73 T PR S 1 — D AT RS
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Tab.3 Courtship calls of different geographical populations in Microhyla ornate

*H[E China E[JE India (Kuramoto & Joshy, 2006)
HiM Hangzhou ‘B3 Xuancheng 7K . .
(Jiang etal, 1995)  (Huang et a,1982) Lishui (Afgg) ~ amoor Bajipe Padil
5 7T LR T
ﬁfﬂq:yjlé FSLE T 0.314+0.23 2.40 0.30+0.03 0.28+0.02 0.29+0.02 0.24+0.02
Call duration (s)
LA (AN
Bk AR 1-13 15-16 7-16 111209 12.1£0.6 9.6:0.6
No. pulses in call (calls)
B 36.2 6.6 41.7£3.3 35.9+1.1 38.1+1.1 35.4+1.1
Pulse rate (pulses/s)
ke ] — — 0.019:0.002 0.028£0.001 0.026£0.001  0.028+0.001
Pulse interval (s)
A
BkpRIETRE 0.016 0.005 0.006+0.001 - — —
Pulse duration (s)
I 735 - AR
iR 1.4 2.8-2.9 2.5+0.5 1-4 1-4 1-4

Dominant frequency (kHz)

Bst: AXETAEIFR T HIFR FeH B,
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R A BT KFRET B et L2t Lanfade i 714
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