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Abstract

Generally, overwintering tadpoles is generally found in high latitude
or elevation regions. In the subtropical lowland of the Bagua Terrace,
Taiwan, however, Polypedates megacephalus tadpoles overwinter during
mild winters. The purposes of my study were to 1) confirm the
reproductive phenology of P. megacephalus in the Bagua terrace and
find out if the tadpoles truly overwinter; 2) detect the developmental
patterns of overwintering tadpoles; 3) to assess the effects of
temperature and food levels on the growth and development of tadpoles
using laboratory experiments; 4) unveil the possible mechanisms causing
overwintering in the tadpoles using a field experiment and; 5) compare
physical conditions (lipid content and jumping performance) of froglets.
Results showed that P. megacephalus bred from March to August but
tadpoles can be found year round, suggesting the tadpoles truly
overwintered. Field surveys also revealed that the overwintering of
tadpole is facultative. Low temperature and low food retarded the
growth and development of tadpoles, and tadpoles at the lowest
temperature never reached metamorphosis. Results from a field
manipulative experiment suggest that the interaction of food levels and
temperature is the most likely factor causing P. megacephalus tadpoles
to overwinter. About 78, 28, and 4 % of tadpoles in the high, medium,
and low food treatments metamorphosed as winter approached
(December 23), respectively. The maximum and average jumping
performance of froglets were positively associated with temperature and
food levels. The lipid content of froglets in low and high food treatments

were higher than that of the medium food treatment. My results
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revealed that human activity affects not only survival and movement but
also life history trait of amphibians. Overwintered tadpoles represent
another population when compared to tadpoles that metamorphose prior
to winter. Future studies on the ecophysiology, population dynamics,
and interactions between non-overwintered and overwintered tadpoles

and froglets are ecologically and physiologically interesting.

Key words: Amphibian; Anura; Life history trait; Metamorphosis; Post-metamorphic
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42

simple main effects HF MF
LF HT MT LT
Variables Source df MS F P
Larval period Temperature
at HF 2 45390.12 115.67 <0.0001
at MF 2 33952.42 86.52 <0.0001
at LF 2 5309.67 13.53 <0.0001
Food
at HT 2 18798.91 4791 <0.0001
at MT 2 23079.62 58.82 <0.0001
at LT 2 847.31 2.16 0.1199
Error 118 392.41
Body length Temperature
at HF 2 13.11 64.77 <0.0001
at MF 2 3.04 15.03 <0.0001
atLF 2 2.46 12.14  <0.0001
Food
at HT 2 0.78 3.84 0.0243
at MT 2 0.14 0.70 0.5003
at LT 2 2.94 1451 <0.0001
Error 116 0.20
Body weight Temperature
at HF 2 0.32 15.84 <0.0001
at MF 2 231 113.93 <0.0001
at LF 2 0.53 26.47 <0.0001
Food
at HT 2 1.30 64.00 <0.0001
at MT 2 0.46 22.60 <0.0001
at LT 2 0.27 13.35 <0.0001
Error 113 0.02
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42 46

one-way ANOVA body
lengthat42 46 42 46 body weight
at42 46 42 46
Variables Source df SS MS F P
Body lengthat42  Food 2 2.56 1.28 27.4  <0.0001
Error 21 0.98 0.05
Total 23 3.54
Body lengthat46  Food 2 0.24 0.12 26.13 <0.0001
Error 19 0.09 0.004
Total 21 0.32
Body weightat 42  Food 2 0.24 0.12 23.96 <0.0001
Error 20 0.99 0.005
Total 22 0.34
Body weightat 46  Food 2 0.07 0.04 8.07 0.0029
Error 19 0.08 0.004
Total 21 0.15
Larval period Food 2 23064 11532 29.86 <0.0001
Error 21 8109.7 386.18

Total 23 31173.7
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two-way ANCOVA Jumping
Max Jump 46
Mass 46
LDM lean dry mass

Variables  Source df MS F P

Jumping Temperature 2 172.75 17.81 <0.0001
Food 2 58.47 6.03 0.0038
Temperaturexfood 4 129.78 13.38 <0.0001
Covariate:Mass 1 66.78 6.89 0.0106
Error 72 9.70

ANCOVA for homogeneity of regression slopes 2.05 0.0539

Max Jump Temperature 2 157.14 13.31 <0.0001
Food 2 96.33 8.16 0.0006
Temperaturexfood 4 173.92 14.73  <0.0001
Covariate:Mass 1 56.12 4.75 0.0325
Error 72 11.81

ANCOVA for homogeneity of regression slopes 2.74 0.0115

Lipid Temperature 2 83.91 3.34 0.04
Food 2 56.09 2.23 0.1133
Temperaturexfood 4 42.40 1.69 0.16
Covariate:LDM 1 887.54 35.29 <0.0001
Error 91 25.15

ANCOVA for homogeneity of regression slopes 0.67 0.7151




one-way ANCOVA Jumping

Max Jump 46 Mass
46 LDM lean
dry mass
Variables  Source df MS F P
Jumping Food 2 109.20 70.98 <0.0001
Covariate:Mass 1 1.76 1.15 0.2992
Error 17 1.54
ANCOVA for homogeneity of regressionslopes 0.21 0.8126
Max Jump Food 2 121.80 53.42 <0.0001
Covariate:Mass 1 2.44 1.07 0.3152
Error 17 2.28
ANCOVA for homogeneity of regression slopes 0.30 0.7424
Lipid Food 2 42.40 9.72 0.0015
Covariate:LDM 1 21.61 4.95 0.0399
Error 17 4.36
ANCOVA for homogeneity of regression slopes 0.11 0.8935
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