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Experimental Study on the Crossing Behavior of Highway Culverts
by Amphibians in Changbai Mountain

LAN Jiayu' > WANG Yun® GUAN Lei’ ZHOU HongpingZ KONG Yaping’

(1. Jilin Agriculture University Changchun Jilin 130118 China; 2. China Academy of Transportation
Sciences Beijing 100029  China)

Abstract In order to study the behavioral response of amphibians to highway culverts which
will provides a scientific basis for the construction of amphibians crossing structures. In April 2018  two
different culverts with different micro — environments were selected in the Ring Changbai Mountain Scenic
Highway near Changbai Mountain National Nature Reserve and the behavioral responses of the Chinese
brown frog Rana chensinensis and the Asiatic toad Bufo gargarizans were tested. The results showed
that the Chinese brown frog and the Asiatic toad have significant differences in behavior. Chinese brown
frogs showed a clear tendency to culverts while the Asiatic toad avoided culvert passages ( P <0. 05)
The crossing frequency of two amphibians to the culverts that has water bodies and vegetation cover at the
entrance was more than the culverts without vegetation cover and water bodies. This study indicates that
the quality of habitat near the culvert entrance has a certain degree of influence on the use of culvert
passages by amphibians.
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2019 -01 - 15
(51508250) ; (20180615) ;
(2018 =1 14 —1) ; WWF ( PO3516)
(1992 —)
I 2020 45(3):95 -98 116.

LAN JY WANG Y GUAN L et al. Experimental study on the crossing behavior of highway culverts by amphibians in changbai moun—
tain J . Highway Engineering 2020 45(3) :95 -98 116.



96 45

1
17
K15 +100 (<
L, 50%) 1 (a)
K15 +420 20 m*
. . . e ( > 80%) 1 (b) o
1-1x1m
3m
6-7
6 8-9 ) .
10-13
14 -15
1 16-17
2 (b) KI5 +420
2.1 1
( N41° Figure 1  Photos of Experimental culvert
41749" ~42°25°18" E127°42°05" ~ 128°16°48") (120 ) ( 100
196 465 hm® 10
5~7
0 499 km 10 mino.
s 0.254 km/
km’ 38.8% » 3 ~5 min
9 17
2.2 12 (K15 +100 5
2018 4 K15 +420 7 ) 10
2 K15 ( K15 + 100 K15 + 420 5
+100 K15 +420. K10 ~ K20 ) o

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



3
a. °
b.
C.
Kolmogorov — Smirnov Z
2
T
Mann — Whitney U
SPSS 19.0 o
3
3.1
3 ;
(6.50 = 0.26) I (2.08 = 0.23)
!/ (1.42 £ 0.29) /o
(3.90 + 0.64) !
(0.4 +0.22) I (5.60 £ 0.62)
A KS 2
T 2 3

(P <0.01) ( 1) .

( 2 1)

0 EAMK Freqnency of entry
8.00 F B AF5K Frequency of balk
[A] S Freqnency of ovoidance

T {E

2.00

0.00

SHIEREN 5
2 2

Figure 2 Frequency of behavior of two amphibians
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Table 1  Analysis of behavioral differences between two am-—
phibians
t df P
3.055 21 0. 006
4.239 21 0. 000
-4.337 21 0. 000
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Table 2 Frequency of behavior of two amphibians in different
culverts
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2.29 +0. 36 1.80 +0.20 0.20 +0. 21 0.60 +0. 40
1.14 £0. 26 1.80+£0.58 5.60+0.75 5.60+1.08
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Table 3 Difference analysis of the frequency of behavior of two
amphibians in different culverts

t df P
-0. 446 11 0. 664
0.354 11 0.730
0. 163 11 0.873
0. 147 8 0. 886
-0.894 8 0.397
0. 000 8 1.000
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