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Abstract: Amphibian calls are the primary communication method between the sexes during mating behavior. However,
whether call characteristics are affected by urbanization requires further investigation. This study used the proportion of land
hardening to define three environments around Kunming City: “urban”, “rural”, and “natural”. From July to August 2019,
we recorded the calls of Yunnan pond frog (Nidirana pleuraden) in these three environments using a portable recorder and
simultaneously measured the body length and mass of the recording individuals. A total of 821 calls from 34 “urban” frogs,
30 “rural” frogs and 22 “natural” frogs were analyzed. Each call consisted of 1 to 11 notes, with calls comprising 2, 3 and
4 notes accounting for 68.5% of the total. The dominant frequency, inter-call interval, call duration, note duration, and
inter-note interval of Yunnan pond frogs in the natural environment were larger than those in the urban and rural environ-
ments. In contrast, the fundamental frequency and note number was higher in the urban environment than in the other two.
Moreover, the body mass of urban individuals is significantly higher than that of the other two types of habitats. Body mass
was positively correlated with fundamental frequency and inter-note intervals. Body length was positively correlated with fun-
damental frequency, and negatively correlated with call duration and note number. The results showed that the amplitude of
the first note was smaller and its duration was the longest. The amplitude of the last note was larger than that of the first
note and smaller than that of the others, and its duration was the shortest. These characteristics of the initial and terminal
notes can be used to distinguish each call. With increasing urbanization, Yunnan pond frogs tend to produce calls with a
higher fundamental frequency, but shorter call duration, note duration and inter-note intervals. It indicates that its call char-

acteristics have obvious plastic responses in urban habitats.
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Table 2 Number of calls with different note number in Nidirana pleuraden across different habitats
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Number of notes N 75 25K 17 H/% N5 75 2540 i H/% N 75 2550 i /%
Number of calls Percentage Number of calls Percentage Number of calls Percentage

1 24 10.7 25 8.2 10 3.4
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3 57 25.5 63 20.7 71 24.3
4 33 14.7 32 10.5 74 25.3
5 20 8.9 44 14.4 30 10.3
6 19 8.5 22 7.2 23 7.9
7 3 1.3 10 3.2 6 2.1
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9 0 0 3 1.0 3 1.0
10 0 0 2 0.7 2 0.7
11 0 0 1 0.3 0 0
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Figure 1 Differences in call characteristics of Nidirana pleuraden across different habitats
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Figure 2 Waveform and sonogram of calls from Nidirana pleuraden
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Figure 3 Correlations of body mass and body length with call characteristics in Nidirana pleuraden
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