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The Juveniles of Greater Horseshoe Bats Can Discriminate the Difference

of Echolocation Calls from Different Populations
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Abstract: The geographical variation in bat echolocation calls is common. However, it is not clear whether
juveniles of bats are able to discriminate the echolocation differences between populations before the
juveniles' diffusion. In this study, we used two-choice playback experiments to detect the discrimination
ability and behavioural response of juveniles (one-month old) to geographical variation in echolocation calls

of the Greater Horseshoe Bats (Rhinolophus ferrumequinum). We used four response parameters to measure
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the behaviour of juveniles towards to either local or foreign echolocation calls: number of flights, time spent

in flight, number of landings, and time spent in detection. The result showed that there was a significant

difference in number of flights, time spent in flight and time spent in detection by Mann-Whitney U test (P <

0.05), but no any significant difference in number of landings (Fig. 2) was detected. Overall, the juveniles

flew more often and spent more time in flying to detect the calls made by local population than those made by

the foreign populations (Fig. 2, Table 1). We performed a principal component analysis for the four response

parameters of juveniles and found out that there were statistically significant differences in the PC1 scores

between playback treatments (P < 0.01) for the result of Mann-Whitney U tests. The juveniles responded
more strongly to local than to foreign echolocation calls (PC1: tio = 5.25, P < 0.001; PC2: tio = 2.34, P < 0.05)

by the paired samples Student’s t tests. This study showed that the juveniles of the Greater Horseshoe Bats

was capable to discriminate the acoustic difference between their own population and other population.
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Fig. 1 Location of sample collection, peak frequency distribution of echolocation and experimental set-ups
(Adapted from Lin et al. 2016)
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a. Map of sampling localities, CC: Changchun, JN: Jinan; b. Peak frequency distribution of Rhinolophus ferrumequinum from Changchun (CC)

and Jinan (JN). The small plot in Fig. 1b is the spectrum of the echolocation in Rhinolophus ferrumequinum; c. Experimental set-ups for

two-choice experiments.
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Fig. 2 Results of two-choice experiments for juveniles of the Rhinolophus ferrumequinum
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Each circle with a capital letter indicates a bat. The letters in/near the circles represent the individual number. The individuals above the dash line
flew and landed more often and spent more time in flight and detection in the CC compartments than JN compartment. Boxplots in lower right
depict the overall distribution of behaviors in CC and JN compartments (The dot over the boxplot of JN population in Fig. c represents the

extremum). Statistically significant levels based on Mann-Whitney U test: * P < 0.05, ** P < 0.01, *** P < 0.001.
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Table 1 The behavioral response of juveniles of the Rhinolophus ferrumequinum

B T 87
TS Playback signal
Response parameters
K:# Changchun (CC) BEd Jinan (JND
AT UREL Number of flights 17 #11 8+7.4
“KATHSIE] Time spent in flight (s) 29 +20 14 +12
152 B ¥k Number of landings (n) 12 +9 55

PRI ] Time spent in detection (s) 254 +162 72 +66
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Table 2 Eigenvalues, percentage of total variance explained and cumulative variance explained of

the first two principal components for the principal component analysis

% RHAE(H SRS (%) Fit b SRR RG] (%)
Principal component (PC) Eigenvalue Variance explained Cumulative variance explained
F—AEHsr PCL 3.023 75.57 75.57
R PC2 0.914 22.85 98.42
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