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The effect of rearing density on the development and survival of Rhacophorus

dennysi tadpoles

XIE Wenhua, TAO Shuanglun, YANG Dongmei, LIANG Jing, LI Junnian”
College of Biology and Environmental Sciences, Jishou University, Jishou 416000, China

Abstract: The population density of amphibians can greatly influence the dynamics of these populations by changing several
key population parameters, such as mortality, development, reproductive rate, and dispersal and migration, especially in
the larval stage. Meanwhile population density may change dramatically due to changes in the environment, , thus affecting
the development and survival rate of the larval stage. Therefore, studying the impact of population density on larval growth
and survival may help to understand the mechanism of rapid amphibian population declining caused by environmental
factors. Nonetheless, the effect of population density on amphibian larvae is very poorly understood. In this study, we
conducted laboratory simulation experiments to investigate the effect of rearing density on the development and survival of
Rhacophorus dennysi tadpoles. We measured the tail length, snout-vent length, development time, and survival rate of
Rhacophorus dennysi tadpoles at four rearing density levels (15, 20, 25 and 30 ind/L) and significant differences in
tadpole performance were observed between density levels -tadpoles reared at higher densities were significantly smaller at
metamorphosis, had longer larval development time and lower larval survival at later stage compared to those reared at the
lowest density. Compared to tadpoles reared at the 15 level, tadpoles reared at 20, 25 and 30 density levels was 11.6%,
11. 8% and 13.9% less in tail length, respectively, and 11.1%, 9.5% and 12.9% less in snout-vent length, respectively.

In addition, increased rearing densities had also significantly prolonged the development time of tadpoles and lowered the
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survival rate at later stages, although they did not affect the early survival of the tadpoles.

Key Words: Density; Development; Survival ; Rhacophorus dennysi; Tadpole
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Table 1 Feed Composition and trophic level of tadpole Rhacophorus
dennysi

A Ingredient

1 Content/ %

# 7B} Soybean powder 60.00
FKA Corm flour 20.00
%k Bran 11.00
AT Cooked egg yolks 7.00

V, Vitamin B 1.00

55 Calcium tablet 1.00

A1t Total 100.00
HFEIKF- Nutrient level

HE 1 Crude Protein CP 26.59
HLIEWG Crude Fiber CF 22.81

BIK A

1.3 SRt SR
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Fig.1 Growth rate of tadpole Rhacophorus dennysi exposed to

different culture density
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Fig.2 Survival rate of tadpole Rhacophorus dennysi exposed to

different culture density
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Table 4 Development time of tadpole Rhacophorus dennysi exposed

to different culture density ( mean+SE)

FE/(R/L) B EESRAR 0]/ ( /L) iR H B (/L)
Density Metatarsal elongation Forelimb protrude
15 46.0£0.4 a 57.0£0.7 a
20 48.0£0.6 b 60.2+0.8 b
25 51.0£0.9 ¢ 61.2+0.6 b
30 52.7%0.6 ¢ 63.2+0.8 ¢
3 g
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