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Acoustic Characters of Chinese White-bellied Rat’s Voice
in Different Individual Encountering Settings in Captive

JIANG Shi-ren!*, DING Ping?

(1. Zhejiang University of Science and Technology, Hangzhou 310012, China;
2. College of Life Science, Zhejiang University, Hangzhou 310028, China)

Abstract: The voices of 11 individuals (34" , 8 %) of Chinese White-bellied Rat ( Niviventer confucianus ) from field
and their behaviors were recorded and observed in different individual encountering settings in captive. The results showed
that Chinese White-bellied Rat made 4 kinds of voices in different individual encountering situations, i.e. defeated male’s
voice , defeated female’s voice, female’s voice when male occurred and young’s voice when adult occurred, and the signifi-
cant differences on values of most measured acoustic parameters between voices could be found. The acoustic characters
based on our studies suggested that Chinese White-bellied Rat might have two types of voices when individuals encountered
each other: One is fearing call with multi-harmonic frequency conversion, including defeated individual’s voice and
young’s voice when adult occurred; another is rejecting call with multi-harmonic constant frequency, such as female’s
voice when male occurred.
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43.1 Hz
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30 ~ 50
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20 dB bandwidth BW 5043

lowest frequency LF highest fre-
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Excel
SPSS Inde-
pendent-samples ¢ test 2-tailed
11 34 8% 3%
5% 1 28
3
5 7 13
1.5~2h 50 h

1
Tab. 1 Sex and weight of each individual of
Njvjventer confucianus

No. Sex Weight g
1 $ 47
2 ¥ 38
3 ¥ young 28
4 ¥ 55
5 ¥ 55
6 ¥ young 12
7 4 60
8 ¥ young 30
9 ¥ 38
10 E 57
11 4 40
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Fig. 1 The oscilogram sonogram average frequency spectum and scatter graph showing frequency and duration of defeated
male’s voice
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Fig. 2 The oscilogram sonogram average frequency spectum and scatter graph showing frequency and duration of defeated

female’s voice
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Tab. 2 Values of main acoustic parameters of male’s and young’s voice

Parameter DT MPF BW 20 s LF HF
Mean + SD 162 + 64 4 193 +387 3663+2380 26561409 6319+2 083
Minimum 45 3542 129 1 001 4220
Defeated male’s voice Maximum 299 5093 9 152 4 608 13 156
n =62
Mean + SD 135+ 39 4 578 £ 906 7322+4238 2612+1074 9934+4 194
Minimum 65 1 949 377 1 001 4 005
Young’s voice when adult occurred Maximum 288 8592 16 365 4 748 18 453
n=173

DT Duration MPF Main peak frequency BW Bandwidth LF Lowest frequency HF  Highest frequency.
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Fig. 3 The oscilogram sonogram average frequency spectum and scatter graph showing frequency and duration of female’s

voice when male occurred
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Fig. 4 The oscilogram sonogram average frequency spectum and scatter graph showing frequency and duration of young’s

voice when adult occurred
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Tab. 3 Values of main acoustic parameters of the female’s voice
<4 500 Hz voice >4 500 Hz voice ! P
Parameter t-value P-value
mean + SD mean + SD
DT ms 107 £ 54 128 + 35 2.425 0.017"
MPF Hz 3300 + 368 5692 + 628 24.879 0.000""
Hz BW_y 4 6 858 +3 235 8 934 +2 995 3.331 0.001*"
Defeated female’s voice LF Hz 2 406 = 820 2 047 + 846 -2.062 0.041"
HF Hz 9264+3116 10 982 + 2 605 3.03 0.003""
n 53 87 df =138
DT ms 199 + 120 187 + 82 0.624 0.533
MPF Hz 3262 +334 5694 + 524 —-38.504 0.000""
Female’s voice when male occurred Hz  BW .20 57422 236 5790 +2 853 -0.124 0.901
LF Hz 2 047 + 693 2283 +715 -2.113 0.036"
HF Hz 7789 £2 146 8078 £2 522 -0.791 0.430
n 159 49 df =206
“P<0.05 ""P<0.01 -test .
DT Duration MPF Main peak frequency BW Bandwidth LF Lowest frequency HF  Highest frequency.
4 t-
Tab. 4 The ¢-test of main acoustic parameter values
between Niviventer confucianus voice types
Voice type .
Parameter B C D
DT 0.00"" 0.03" 0.00"" ’
MPF 0.00"" 0.01"" 0.00""
BW _20 a8 A 0.00"" 0.00"" 0.00""
LF 0.00"" 0.00"" 0.76
HF 0.00"" 0.00"" 0.00""
DT 0.00"" 0.00"" 4
MPF 0.00"" 0.09
BW _20.an B 0.00"" 0.06 )
LF 0.35 0.00"* Tai et al 1999
HF 0.00"" 0.34 MPF
DT 0.007"
MPF 0.00""
BW _2 ap C 0.00*"
LF 0.00""
HF 0.00""
“P<0.05 " P<0.01 i-test .
A Defeated male’s voice B

Defeated female’s voice ~ C Female’s voice

when male occurred D Young’s voice
when adult occurred
DT Duration

Lowest frequency

MPF  Main peak frequency BW Bandwidth LF

HF  Highest frequency.
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