
Biharean Biologist (2010)                                                                                                                                                      Vol. 4, No.1, Pp.: 15-18 
P-ISSN: 1843-5637, E-ISSN: 2065-1155                                                                                                                                                                   Article No.: 041103 

 
 

©Biharean Biologist, Oradea, Romania, 2010                                                                                                                                            Biharean Biol. 4, 2010 
http://biologie-oradea.xhost.ro/BihBiol/index.html                                                                                                                                             Oradea, Romania 

 
 

Overwintering habitat selection of Asiatic toad,  
Bufo gargarizans in southwestern China 

 
Tong Lei YU1  and  Yan Shu GUO2 

 
1. Department of Zoology, College of Life Sciences, Wuhan University,  

Wuhan 430072 Hubei Province, China. E-mail: yutonglei_00000@163.com 
2. College of Life Sciences, China West Normal University, Sichuan, China. E-mail: ys.guo@tom.com 

 
 

Abstract. We studied overwintering habitats selection of Bufo gargarizans during 2005-2008 in southwestern China. 
Our results showed most toads buried themselves in the ground. By comparing hibernation and post-reproductive 
dormancy sites, we found that the latter was closer to ponds with higher vegetable cover and shallower than 
hibernation sites. It indirect proves that toads consume large energy in the breeding season and a small quantity 
remains for the dormancy period. 
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Introduction  
 
Anurans are haematocryal animals without body 
temperature regulative capability (Pinder et al. 1992), so 
they are vulnerable to freezing conditions and must 
select suitable habitats unlikely to freeze. Some species 
of toads are known to burrow into loose soils or under-
water silt to depths that are below the frost line 
(Breckenridge & Tester 1961, Kelleher & Tester 1969, 
Sinsch 1988, Kuyt 1991). Most ranids have limited 
excavating abilities and are assumed to avoid freezing 
by remaining in aquatic habitats (Pinder et al. 1992). For 
example, Rana kukunoris, Rana chensinensis, and Bufo bufo 
have been found to hibernate in swamps and reservoirs 
(Yu unpubl. data, and also see in: Wu et al. 2007, 
Laitinen & Pasanen 1998). 

Hibernation sites selection is influenced by multiple 
factors. Firstly, in the case of anurans overwintering in 
water, the hibernation sites remain unfrozen throughout 
the winter because of either water flow or warmer 
groundwater flowing out at the surface (Lamoureux & 
Madison 1999). Secondly, all sites should have higher 
oxygen content than breeding ponds have (Barica & 
Mathias 1979). Concerning amphibians that hibernate 
on land, the characteristics of temperature, humidity, 
colour, texture, structure, consistency and effervescence 
of soil, distance to water and vegetable cover influence 
selection of hibernation sites (Breckenridge & Tester 
1961). 

Asiatic toad (Bufo gargarizans) is a terrestrial anuran, 
widely distributed in China, also in Russia and Korea 
(Fei & Ye 2001). The adult females can reach an average 

snout-to-vent length (SVL) of 98.22 ± 1.43 mm (range 
73.6 - 137 mm), and the males have 87.32 ± 0.94 mm 
(range 66 - 117 mm). The body mass of females can 
reach 160.72 ± 18.73 g (range 112 - 315 g), males have 
83.12 ± 4.2 g (range 52.1 - 138.59 g) in the breeding 
period (Yu & Lu 2010). B. gargarizans is mainly 
insectivorous and rarely feeds on vegetation (Yu et al. 
2009). Due to medicinal and edible value, some people 
are capturing them during the breeding period. 
Moreover, some favourable spawning sites were 
changed into agricultural fields or superhighways (e.g. 
eight breeding sites were destroyed to construct 
superhighway in 2008), so the number of toads has 
significantly decreased in recent years. Thus, the 
knowledge of overwintering site selection can be 
applied towards conservation strategies, enhancing 
their breeding success. 
 
 
Materials and methods 
 
Field study was carried out in the farmland on the west coast of 
Jialing River during 2005-2008 (30°35�N, 105°45�W, 300 m a.s.l.), 
Nanchong, Southwest China.  There were four large swamps 
(150 × 35 m) and one branch of Jialing River which were 
breeding sites of Asiatic toads. Besides those, one pond of our 
university also breeding sites, as well as overwintering habitat. 
Soil texture was mostly sandy, only submersed lands near to 
river were clayey. Based on previous investigations, we knew 
that hibernation of toads begins in mid- November. Because 
the number of toads was high in our study area, we could find 
them by means of burrow soil without the need of radio-
tracking. In late December 2005, we selected 20 (10 × 10 m) 
sandy and 20 clayey quadrats along four large water bodies. 
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We dug holes of 20 cm depth in soil and recorded the number 
of toads in every large quadrat. The point where a toad was 
found was taken as centre and a 1×1 m small quadrat was 
made. We measured its distance to residence (buildings close 
to ponds, where human reside), distance to small road (only 
used by passers, as no vehicles were near the ponds), vegetable 
cover, burying depth and distance to water body. At the same 
time, we surveyed all possible existing places as overwintering 
habitats of toads in 2006-2008. The same method was applied 
for studying post-reproductive dormancy sites. Besides 
farmland, we surveyed other possible overwintering places of 
toads e.g. natural holes, crab holes, artificial holes, buffalo 
footprints and natural cracks along water body, and the 
substrate of bamboo forest around residence. 

We applied the Mann-Whitney U-test to compare the data 
sets between hibernation and post-reproductive dormancy 
sites, sandy and clayey soils. Chi-square test was applied to 
detect differences between types of post-reproductive 
dormancy sites. All values given was shown as mean � SE. 
 
 
Results 
 
Time of hibernation and post-reproductive dormancy 
 

B. gargarizans began to hibernate in mid-November and 
bred in late-December. The breeding period lasted about 
two weeks (7 to 20 days). When adult females finished 
spawning, they went ashore and moved on to post-

reproductive dormancy sites (mid- January), but males 
did not left the ponds until females were not present at 
spawning sites. 
 
Types of hibernation and post-reproductive dormancy 
sites 
 

A total number of 100 toads was found in different 
hibernation sites. 34% of toads rested on the bottom of 
one pond, 58 % buried themselves in sandy or clayey 
soil, and 8% found shelter under bamboo leaves. Mann-
Whitney U-test revealed a significant difference 
concerning the selection between sandy and clayey 
hibernation sites (Z = -3.423, P < 0.05).  

Regarding the post-reproductive dormancy sites, 
besides those mentioned above, toads also used natural 
holes, crab holes, artificial holes, buffalo footprints and 
natural cracks. Even so, there were some individuals 
around spawning sites, which did not seek or find 
shelter. The results showed that toads preferred sandy 
soil for post-reproductive dormancy sites as we found 
67 adult toads buried in sandy soil and none in clayey 
soil. 41 adults were found in the other five types of post-
reproductive dormancy sites, the differences between 
the percentage of number of toads in these habitats 
being significant (Chi-square test: �2 = 24.6, df = 4, P < 
0.001, Fig. 1).   

 

 
 

Figure 1.  The percentage of number of toads in five types of post-reproductive dormancy sites 
(NH, natural holes; CH, crab holes; AH, artificial holes; BF, Buffalo footprints; NC, natural 
cracks) (Number of post-reproductive dormancy sites is shown in parentheses) 

 
 
 

Behaviour during hibernation and post-reproductive 
dormancy 
 

During hibernation, toads’ body was shrunk and slight-
ly arched, the four limbs contracted under the abdomen, 
the mandible stuck to curved forelimb, and the eyes 
closed. When the toads were taken out from hibernation 
site and put on the ground, they did not react for 5 
minutes. Moreover, adults usually were alone in the 
hibernation sites. Two subadults were seen by chance. 

As for the post-reproductive dormancy behaviour, 
there were some differences compared with that of hi-
bernation. When a toad was taken out from a dorman-
cy site (e.g. in sandy soil), it opened eyes shortly, 
actively moved back into dormancy site, and with hind 
wed-toes unfolded, rapidly spaded sand to back, 
formed a small sand pit after 5 minutes, buried its lower 
half after 12 minutes and disappeared in the sand after 
30 minutes. Sometimes, we saw two or more toads in 
one site (e.g. 9 toads: 2 females and 7 males in a cave in 
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2008). 
 
Comparison of hibernation and post-reproductive 
dormancy sites 
 

The Mann-Whitney U-test  showed  that  there are signi-
ficant differences between the characteristics of hiberna-
tion and post-reproductive dormancy sites. B. garga-
rizans preferred for dormancy, sites with higher vege-
table cover and closer to breeding sites (vegetable cover, 
Z = -4.037, P < 0.001; distance to ponds, Z = -2.216, P < 
0.05). At the same time, toads buried themselves at 
lower depths than in hibernation sites (Z = -7.515, P < 
0.001; Table 1). 
 

 

Discussion 
 
The toads preferred sandy soil for hibernation and post-
reproductive dormancy sites. Preference for areas with 
sand is easily explained by its venting quality, 
temperature, and humidity, which were better than 
those of clayey soil, and other anurans were also found 
in sandy soil (e.g. Rana limnocharis, Wang 2007). In the 
wintering habitats, buried toads were deeper than in the 
dormancy sites, this being beneficial in order to avoid 
freezing. However, Rana clamitans and Rana pipiens 
chose flowing wate of streams and icebound ponds as 
hibernation sites, respectively (Lamoureux & Madison 
1999, Ultsch 2004). 

Table 1. Comparison of 58 hibernation sites and 67 post-reproductive dormancy sites of Bufo 
gargarizans in the farmland (HS, hibernation sites; PRDS, post-reproductive dormancy sites). 

 

Variables HS 
Mean (SE) 

PRDS 
Mean (SE) 

Z  P  

Distance to water body (m) 24.88 (4.34) 13.30 (0.86) -2.216 < 0.05 

Distance to residence (m) 150.81 (14.63) 226.20 (8.29) -1.057 0.290 

Distance to small road (m) 15.36 (0.97) 17.04 (0.36) -0.201 0.841 

Vegetable cover (%) 28.26 (5.49) 57.53 (4.30) -4.037 < 0.001 

Burying depth (cm) 4.37 (0.26) 1.67 (0.12) -7.515 < 0.001 

 
 
 

Due to large energy consumption during breeding, 
some toads could not return to former hibernation sites 
and had to use inferior sites (e.g. crab holes, buffalo 
footprints, artificial holes and natural cracks), being 
identified even individuals without any shelter. Crab 
holes was selected by a greater percentage of toads than 
the other four types of sites, as their physical conditions 
(e.g. depth, holes size, temperature and humidity) were 
more appropriate. The results of Rana chensinensis was 
similar, in addition to pond and loose soil, those animals 
chose under fallen leaves and stone (Gao & Deng 1999). 
This also gives a further explanation for the shallow 
burial of toads in post-reproductive dormancy sites: 
temperature became warm in late- January 2006 in the 
study area, and vegetable cover was high and increased 
warm in the microenvironment. However, it was high 
mortality for toad could not find shelter as post-
reproductive dormancy sites because of large energy 
consumption during breeding. Exposed toads increased 
water evaporation, discovery by predators (e.g. Egretta 
garzetta) or crushing by animals (e.g. buffalo). We found 
main mortality was caused by low temperature; we 
found 29 winterkilled and 15 frozen toads around 
spawning sites in late- January 2006. In 2007, we only 
found 3 winterkilled and 2 frozen toads in the same 

spawning sites, because the temperatures were 
relatively higher than in 2007. Gao and Deng (1999) 
reported that mortality of R. chensinensis reached 32% 
during the post-reproductive dormancy period. 
Mortality of R. palustris in winter was skewed towards 
juveniles and concentrated in the latter half of winter 
(Resetarits 1986).  
There are a few previous analyses of hibernation sites of 
Asiatic toads, moreover, none reported post-
reproductive dormancy sites. Zou (1989) found that 
most adult toads preferred water bodies as hibernation 
sites. Ne et al. (1987) reported the same result, but 
juveniles preferred sites such as stone cracks and holes. 
It is possible that temperature, humidity and 
consistency of soil were better for toad’s hibernation in 
our study area. The closely related Bufo raddei prefers 
terrestrial hibernation, and have a similar behaviour 
(Jiang 1988, Zou, 1988, 1989). 
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