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memory refers to memory that involves storing and manipulating information for relatively short time when
conducting complex cognitive tasks. Now many studies focus on the functions of the vocal signals, while pay
less attention to the effects of working memory on female mate choice and the evolution of complex sexual
signals. In this study, phonotaxis experiments were performed to test the working memory of female
serrate-legged small treefrogs (Kurixalus odontotarsus, Fig. 1) for different advertisement calls. The treefrogs
can produce different calls of graded complexity that contains broadband A note and / or narrowband B note,
such as simple advertisement call SA (a call that contains five A notes) and complex combined calls SA2B (a
call that contains five A notes plus two B notes) / SA5B (a call that contains five A notes plus five B notes)
(Fig. 2). During the experiments, females were exposed to different sound stimulating pairs (5A vs. 5A2B, 5A
vs. 5A5B) and then treated with different silent periods (0's, 5's, 10 s, 15 s, 30 s) before choosing (Fig. 3). If
most females still preferred the speaker that had broadcasted more complex call before, we considered that
this silent time was within females’ working memory for more complex call. In addition, the data were
processed with generalized estimating equation (GEE) and exact binomial test in SPSS 25.0. As a result, we
found that females’ working memory for SA2B was about 15 s (Fig. 4) and for SA5B was about 10 s (Fig. 6)
compared with 5A, but the comparison between groups showed that there was no significant difference
between females’ working memory for SA2B and SASB. The latency of female choosing when broadcasting
SA vs. 5A2B before was significantly longer than that of broadcasting SA vs. SA5B before (Fig. 5, Fig. 7). In
conclusion, this study demonstrates that working memory of female serrate-legged small treefrogs for
complex vocal signals can influence the decision-making of female mate choice, but the effect of working
memory on driving the evolution of complex mating signals may be species-specific.
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Fig. 1 A calling male Kurixalus odontotarsus on the
leaf (photographed by ZHU Bi-Cheng)

1 el 575

11 SEEOHL

A YR SZ6IF 7T M 05 A7 T HE R A AR A S A
Tl E KA KRR X (18°43'12" N,
109°52'12" E, ¥k 933 m), R IX ASIHEY
FIRFEE, HIRIRIER A2, ERZE .
SEHG T E] 2 2018 4 8 H, Ak T4 il I FE A ek 11
BB B, SRR =AM N (20,8 +
0.2) C, ZEANAEMFFIEE N 90.9% + 0.7%.
12 MSERIE

D 2 B A 0 R D5 A e o S 7 A 5 ) T
PEidiZ, ARSLIRESFETHGE SA. HEWHE
S5A2B LAY SASB 73 IR EAEE 4452
FEMS PRI, F AR ARG, YR e A
PR . NS SA BRKZN 2s, dHA



. 484 =24 Chinese Journal of Zoology 56 4%
%é 5A 5A2B 5A5B
g
% g 0 0 0
X2
g3
ol
M ]
15 151 15
g 12t 12 12F
M 2 9F 9F 9
RE 6 t 2 4 6 » 6
o
£ 3 om0 9 R EEEREE R EE EREEIIT
0 1 1 J 0 1 1 1 0 1 1 ]
0 1 2 3 0 2 30 1 2 3
fisf 8] Time (s) fiif[E] Time (s) fif &) Time (s)

B2 4EBEIR{EME: SA. SA2B. 5ASB KR (E) FEE ()
Fig.2 Amplitude-modulated waveforms (up) and spectrograms (bottom) of five A notes,

five A notes plustwo B notes, five A notes plusfive B notesin Kurixalus odontotarsus

MR SA2B LN 2.4 s, AR 5ASB I
K29 3 5o HlFERS IO B, FRATHRYE A 24
IREE N REPEA AR 0 R TA0RE, K P AN R
Z I bR E N 5 s. L, BIKHFEIL SA vs.
SA2B MG RO IR L8 144 s, AFE 2 s
JTEME R SAL 2.4 s HAMSRE SA2B. NS s
N R R BAVRIE L SA vs. SASB S I
IR LA 15 s gtk Gl ik 70 1 Bt F v 1)
li] 5 7 B, S8 P RETBUR 20 75 1) AR A2
BEALIZERE, a7 R s A AT 4% s 1 v o Ja
NIt A2 B AL
1.3 fTREELR

AT B R PESLLS, S TERE &
Gr rR AT, SR I Hb R 9 R S — A
1.5m x> 1.5m x 2.5 m 75 (]« A DARRTHCS 35 I
I #5546 (SME-AFS, Saul Mineroff
Electronics, Elmont, NY, USA) #HEE 1 m AX
B, ARSI ER NS Im B
THN 600 (K 3). AR R ET
(24 cm x 24 cm x 23 cm, ITRELAMAR) ¥R
D (1) e AT A [ S BG B, fERHP A D E
TR DS SR ER R, AT AR M Bk P 0
Wtk SEIGsE AR BT BEARIE, IR R
JRAG SR ZxHRAEET AR S 1 m AU

PR, ERRRELIRIFAETT, T MR A B
AR (AWA 6291, BiMZHEAEEA IR 27D
WIS R ER A EZ) 75 dB, HAHA
AR ZRIELE 0.5 dB LA . SRE6 3 18] [ 3%
FEENIEEN (227£02) C, EHRHHEE
N 86.5% + 0.6%.

-

\
kﬁ‘ﬁ Speaker H4E Speak{

60°

SRR B

Female frog’s releasing point

1.5m

K3 #EicREkErsE

Fig. 3 The schematic diagram of

A
Y

phonotaxistest arena

AL TARICAZ I K — AN T30 77 ]
HEIR R BT 4% (the spatial delayed response



4 34 JRIIEAS e A AR O A 0 i 15 v e P AP 25 36 ) S ) <485«

task), BIELSRAATE R 18R 5 5 581015 2 Al
HCE S E (Rodriguez et al. 2009) ., ASK
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KA SA2B ER K LA W 225 (7 Ui, P<0.05).
The dashed line shows the null hypothesis of 50% female choice for
each speaker. A asterisk indicates statistically marginally significant
difference (0.05 < P < 0.10), two asterisks indicate statistically
significant difference (P < 0.05). The asterisk on a bar in the figure
indicates that the proportion of female choosing 5A2B compares with
choosing 5A after the same quiet treatment is marginally statistically
different (exact binomial test, 0.05 < P < 0.10). Two asterisks on the
horizontal line indicate that the proportion of female choosing SA2B
between two quiet treatment groups is statistically different

(generalized estimating equation, P < 0.05).
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Fig.5 Latency of female after
different silent periods
B brE AR F iR Al 2R B (XTI, P <
0.05).
Different superscript letters in the figure show the significant

difference between corresponding groups (generalized estimating

equation, P <0.05).
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The dashed line shows the null hypothesis of 50% female choice for
each speaker. A asterisk indicates statistically marginally significant
difference (0.05 < P < 0.10). The asterisk on a bar in the figure
indicates that the proportion of female choosing 5A5B compares with
choosing 5A after the same quiet treatment is marginally significantly
different (exact binomial test, 0.05 < P < 0.10). The asterisk on the
horizontal line indicates that the proportion of female choosing SA5B
between two quiet treatment groups is marginally significantly

different (generalized estimating equation, 0.05 <P <0.10).
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T IX P2 e R PE L BT (A7 AR, Bl 22 (]
TEA , fE X 2 T 9 TP 52 0 g 75 ()l B 2%
BB RAEN, XS RRI—E, %
FRALHE 30 ~ 45 s J5, MEMEIRMETI A I 2 BT HE
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1T AT R

SN A) 2 ER AL T S, ETERES (R
Fen P AT, X AT BEAR 52 B MEMEXT Y A (E S
F TAEICIZ RIS, PEZHSEIG 45 R, ARX
T 5A, MEVETER SRR T SA2B [ TARIL1Z
1615 s 7247, X SASB B TAEILIZIAE 10 s /2
Ao CAZ A2 METEARAE AN [ 5 7708 75 e 3
() —F B AL o JE IR N Y (] BB BodE B
Bt GOk I EE 2L 5| Jrng s, ay DLk
PEVEASG FCAR T 8], 22 A ) B DAt A
PERT R EARIERE R ), Bl andm & s .
S PP f A 10 B 0 e B A . T A A
Befd, SERE R MIACHE (Sullivan 1994), %4
T O A AR ke ) b T W S R P XU 51
A 0 P g T D3 S VS N S R AT S S A
1, PR R BT T P T Y b e sy
AT 350 RT fie B8 T i 0 4l £ %) JXURS: (Ryan et al.
1983, Akreetal. 2011b). BUHARISZIG R I, %4
P Z R FCTRIBI SA vs. SA2B I, MEVEAE R
JRFE R AT SA2B; T 4 AN R AR AR
5A vs. 5ASB i, BESEHI A R IR LT 8 (Zhu
etal. 2017a). X A {5 M 3o 4 409 iy i) AR

CAZANFE o TN 48 A8 8 F 0 75 ) 38
XTEST, fE B T B 4H A 08 1Y (5A2B % SASB)
KA TERIG 12s CELEE 2 s (1)) H g7 SA F
PIAS 5 s MM FETERE ) . ASSZIG R, M X
5A2B W TARICIZINHCRZAT A 15 s, Bk, [H]
K12 s J5, MERE(RSRAERSICME L — B &
MY SA2B HI5AE . MMEEEST SASB B TAFEIC
R Z) R 10s, ltk, [EFS 12s J5, M
TACE E— IR A SASB IS5 4E,
B IR AT LU BRI B« DA b 45 SR P I B,
WEVE I TAR D12 20 HAT R R SR A
M. BEAk, TEWTHER MESLIGRT, N5 e
TR 2 1A F T s el e A PP 1Y S 45 5 B
M o

SR, IR IR, TER— IR L E
MRS, SEHTRE G 7S RO SA vs. 5A2B
1 SA vs. SASB XMl 5 R Ak AL A B
EERZR, B R AR X SA2B Al
SASB [N TARCIZ3EA BEEER. Fit, i
PR TAEICAZ T A BEAARE A (e P 0 T S5 8 xS
I R IR RIS (S S (5ASB). 1R
BREFEM S, 5 A FIA B F W 4LES
MU ] BB S I A 0 e |0 Y 2 ) () — o i
HKAY, RN BA T A YRS gy /R
R SA2B Ml SASB X MEMERIR 5] 1% H £ 5,
(B RfEPE B[RRS5BI, 5 5A2B L,
SASB Sl SEVE = AR TE 2 [ Y, R
S5ASB FIRETESEFIMZI NS R i T B A
SR Te S 7 B AR H (Zhu et al. 2017b).
TG R PP R 1 3 B AN R I M 12 ) P A i
., A HEVER DN T PSS BCHEAT B 3)
Tt 5 G R R S BT R AR i Y P {5 5 Ak
LR E N KR (Zhu et al. 2017b).

I BB AL SA vs. SA2B I, AR
SR A S M PR (P BRI AT R s T R
B BRI SA vs. SASB I, BRI
Wi P D BRI o b, 2 TR b A 2 SRR,
MEPETE 5A vs. SASB SEEGAH b 5% FH IR 2 2 /)N
T SA vs. SA2B SIGHL . IX ] RE-5 R 7 O
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ML B K Rk e AR AL PR I P B BT 5 B VP A1
BB (Schwartz et al. 2004). 7EASZI
H1, SA. 5A2B Al SASB XMEMEM S #HE BH
B S JIHINE FE S S, SA R SA2B 2 JH] N e
P22 AR L/, P TT B8 75 22 TR K e ] gk
ATVPAS, T P (P X P LR AT R E TR IR
2 FZ MR I (8] P 2 A5 SRR S o

MMEZ, APFFRIUESE T ZRINHEES
TE RIS TB] PR 22 15 A 34 5 AT B8 52 M 1 0 R i
TR e R 45 IR, RIS S5 T ReiEd T
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XTYEME AT TR, X B RS (5 S
TAFCIZE K (Akre et al. 2010), AR 7K
LS 0 R D AR B X T A R R A AR A
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Xof 52 2 75 A 5 1AL B RE A TT R B PRy
PEo AL, TEBRMRIFE TR 2 RS 5 T
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