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Abstract

The mycrohylid frog Micryletta steinegeri is an explosive breeder whose tadpoles live in still
watersin thetemporal zone. In this study we investigated the effects of temperature and water deprivation
on survival and development of the tadpoles. The results showed that the tadpoles could not survive
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for an hour at 25°C without water. They had the lowest tolerance to water deprivation among the
members of Microhylidae examined and of other anuran tadpoles coexisting in the temporary waters.
The optimal temperatures for the growth and development of the mycrohylid tadpoles with a mean
metamorphic rate at 38% were at 20°C and 25°C. The shortest tadpole period was 11 days at 25°C and
30°C. At 15°C the growth decelerated and the development ceased at the stage with protruded hind
legs; no tadpole stretched out fore legs to reach the metamorphic climax of Gosner’s stage 42.
Developmental periods of the tadpoles under different environments were compared, and the effects

of environmental factors were discussed.
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Fig. 1. Surviving periods (hours) of three species of microhylid tadpoles under water deprivation (number
of individuals = 12 for the control and each of the test species).
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Fig. 2. Surviving periods (days) under water deprivation for eight species of anuran tadpoles coexisting
in the temporary waters (number of individuals = 12 for the control and each of the test species).
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Table 1. Developmental periods (mean + standard errors) to four Gosner’s stages at four temperatures

(°C) for Micryletta steinegeri tadpoles (different letters a, b, c and d within a stage indicating significant

differences among the periods by Tukey’s test).

Stages Temperatures Days Ranges F Df P

15 21.0a+0.2 17-26
20 16.7b+0.1 13-18

31 831 3,131 < 0.0001
25 9.0c+0.1 7-11
30 8.3c+0.2 7-11
15 35.8a+0.2 32-39
20 20.5b+0.1 18-22

37 385.5 3,106 < 0.0001
25 10.3c+0.1 8-12
30 9.2d+0.1 811
15 38.1a+0.3 37-39
20 21.9b+0.1 20-24

41 285.5 3, 69 < 0.0001
25 12.3c+0.1 10-14
30 11.4d+0.3 10-13
15 - -
20 25.0a+0.1 21-28

42 1311 2, 59 < 0.0001
25 13.0b+0.1 11-15
30 12.2¢+0.3 11-15
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Table 2. Survival rates of Micryletta steinegeri tadpoles at four Gosner’s stages under four test temperature
(°C) regimes (different letters a, b, c and d within a stage indicating significant differences among the
survival rates by simultaneous confidence intervals).

Stages Temperatures Survivals Survival rates X2 Df P

15 27 0.30a
20 49 0.54b

31 831 3 < 0.0001
25 48 0.53b
30 35 0.39ab
15 15 0.17a
20 45 0.50b

37 385.5 3 < 0.0001
25 46 0.51b
30 27 0.30a
15 7 0.08a
20 39 0.43b

41 285.5 3 < 0.0001
25 36 0.40b
30 8 0.09a
15 - -
20 34 0.38a

42 131.1 2 < 0.0001
25 34 0.38a
30 7 0.08b

250 -

Numbers of tapoles

10 11 12 13 14 15 16 17 18
Days
S EFHMERESIRIT T SE P /NS EaRhs i RE e (Gosner 55 42 1) A 75 58 B ISF A S 70 A7
Fig. 3. A frequency distribution of the developmental periods (days) of Micryletta steinegeri tadpoles
to reach the metamorphic climax (Gosner’s stage 42) under outdoor conditions.
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Table 3. Tadpole periods of Micryletta steinegeri under different environments.

Environments Temperatures Water levels Food Tadpole periodY, days
Laboratory Fixed Stable adequate 11-28
Outdoors Unstable? Stable adequate 10-18
Thewilds Unstable? Decreasing Unknown 8-

¥ Number of days to reach the metamorphic climax (Gosner’s stage 42)

2 Daily air temperature fluctuation of 23.8° to 30.7°C.
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Fig. 4. Monthly average temperatures and water levels at the habitat of Micryletta steinegeri in Jiji,

Nantou, Taiwan, 2009.
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