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Abstract: The geographical differences of echolocation calls and their causes are fundamental and critical
research field in bats ecology. It has important scientific significance in exploration speciation, biodiversity
protection, and animal survival mechanism. In this study, we investigated the differences of echolocation calls
structure among geographical populations of least horseshoe bat (Rhinolophus pusillus) from a relative large
scale, including nine geographic populations: Hainan (Haikou), Hebei (Handan), Shandong (Mengyin),
Jiangsu (Yixing), Guangxi (Guilin), Guangdong (Shaoguan, Shenzhen, Zhuhai) and Macau by t test and
One-way ANOVA. Furthermore, we explored the cause of sound differences among different geographical
populations by Pearson correlation. The results showed that females were slightly larger than males (FA,
females: 38.12 +0.26 mm, males: 36.79 £0.32 mm, t = - 2.75, P < 0.01), and the dominant frequency of
females (109.90 £0.31 kHz) was higher than that of males (male: 108.47 +0.15 kHz) (t = - 4.33, P < 0.01)
(Table 1). The echolocation calls among different geographical populations showed a certain degree
variations in pulse duration, pulse interval, frequency, and bandwidth. Forearm length and body mass of
females were both negatively correlated with their dominant frequency (FA: r = - 0.281, P = 0.032; Mass: r =
-0.371, P = 0.004) (Fig. 2 and Fig. 3), and the rainfall and the dominant frequency were positively
correlated (r = 0.853, P = 0.007) (Fig. 4). But the echolocation calls of males have no correlations with
forearm length, body mass, and rainfall. In additionally, the echolocation calls parameters of both males and
females have no correlations with geographical distance, temperature, and humidity. These results showed
that the echolocation calls varied among different geographic populations of horseshoe bat, which might be
mainly influenced by their local habitat, such as rainfall. This variation exhibits adaptive evolution when the
animals live in different habitats.
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Table 1 Differences of morphology and echolocation calls of least horseshoe bat between sexes

» HEYE Male IEME Female
2 ¥ Parameters (h = 115) (n = 60> t
A 3E Body mass (g) 438 +0.51 4.78 +0.09 -3.85"
Fif K Forearm length (mm) 36.79 £0.32 38.12 +0.26 -2.75"
Jik 4L 1] Pulse duration (ms) 18.25 +0.50 17.64 +0.70 0.72"
ik fe] B e 1) Pulse interval (ms) 18.35 +1.20 16.89 +1.54 0.73"
F:4 Dominant frequency (kHz) 108.47 £0.15 109.90 +0.31 - 420"
il# % Bandwidth (kHz) 21.39 +0.48 21.81 +0.41 - 0.58™

* P<0.01; #*. P<0.001; ns.P>0.05.
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Fig.1 Correlation between echolocation calls frequency and forearm length, body mass, yearly average rainfall
of location for different geographic populations of female least horseshoe bat
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a. Correlation between echolocation calls frequency and forearm length for different geographic populations of female least horseshoe bat (R*=
0.272, F = 10.25); b. Correlation between echolocation calls frequency and body mass for different geographic populations of female least
horseshoe bat (R* = 0.223, F = 7.904); c. Correlation between echolocation calls frequency for different geographic populations of female least

horseshoe bat and yearly average rainfall of its locations (R* = 0.827, F = 6.363).
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