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前  言 
 

(Radena similis similis 

Linnaeus) (Lepidoptera)

(Danaidae) (Chang 

and Tsai, 1984) (Chao and Wang, 

1997)

(Chen, 1994) Ackery and 

Vane-Wright(1984)

Radena similis similis Linnaeus
 

*

 

(Radena similis similes)

20 25 30 80±5% RH 13L: 11D (Asclepiadaceae)

(Tylophora ovata)

20 73.3%

30

23.06 20

44.05 2 10.2

7.8 8.4 11.2 7.9 8.6 9.2 8.9

57.07 49.68 40.13 32.91

49.90 84.65 160.87 480.12

3.21 mm

20 25 30

221.74 191.67 129.25 cm2
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(Ackery and Vane-Wright, 

1984; Hamano, 1987; Chao and Wang, 

1997)

(Asclepiadaceae) (Tylophora ovata)

(Cynanchum atratum)

(Marsdenia tinctoria)(Hamano, 1987; Lee 

and Wang, 1995)

(Apocynaceae) (Parsonsia spp.)

(Tylophora hispida)

(Cynanchum atiatum) (Chao and 

Wang, 1997)

(Lantana 

camara) (Eupatorium 

lindleyanum) (Wedelia 

trilobata) (Bidens pilosa var. 

radiata)

 

(Ackery and Vane-Wright, 1984; Chang 

and Tsai, 1984; Tsai, 1985; Lee and 

Chang, 1988; Chang, 1998) Wei and 

Yang(1991) Wei(1995)

 

 

材料與方法 
 

㆒、供試蟲源及飼養方法 

10

24 5.5

3.6 m 16  16 mesh

(Lantana camara)

(Pentas lanceolata) (Sambucus 

formosana) (Wedelia 

trilobata) (Asclepias curassavica)

(Impatiens wallerana)

(Tagetes patula) (Stachytarpheta 

jamaicensis) (Michelia alba)

(Duranta repens) (Portulaca 

oleracea) (Ageratum 

houstonianum) (Cassia fitula)

(Michelia formosana)

(Cinnamomun camphora) (Citrus 

margarita) (Citrus limon)

(Citrus grandis)

5  

 

㆓、溫度對琉球青斑蝶各蟲期生長、發育之影

響 

60 cm 40 60
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9.2 8 5.88 cm 250 

ml

(20 25 30 ) 80±5% RH 13L: 

11D(5:00 19:00 )
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㆔、琉球青斑蝶幼蟲取食量之測定 

180

20

25 30

(Delta-T Devices Area Measure- 

ment System)

20

 

 

結  果 
 

㆒、溫度對琉球青斑蝶各蟲期生長、發育之影

響 

( )  

20 25 30

88.3 80.0 76.7%

20 30

11.6%

30 20
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88.7 80.0% 90%

90% 20 25

30

73.3 66.7 53.3%

30

20 30

1: 1 25 2

 

( )  

(P 0.05) 20 30

20 6.02 30

2.98 30

0.3356

20 22.68

30 11.94

30 0.0838 30

8.03 20 15.41

30 0.1245

20

44.05 30

23.06

30 0.0434

20
 
 
表㆒ 不同溫度㆘琉球青斑蝶各蟲期之存活率 
Table 1. Survival rate (%) of various development stages of Radena similis similis Linnaeus under different 

temperatures 

Larval stage 
Temp (℃) 

Egg 
hatching 1st 2nd 3rd 4th 5th 

Pupa Emergence 
Egg to 
Adult 

20 88.3 94.4 88.7 100.0  96.0 100.0 100.0  93.6 73.3 
25 80.0 97.9 93.0  91.5 100.0 100.0 100.0 100.0 66.7 
30 76.7 95.7 80.0  93.2  95.1 100.0  94.6  91.4 53.3 

 
 
表㆓ 不同溫度㆘琉球青斑蝶各蟲期之發育㈰數及發育速率 
Table 2. Duration in days and development rate of various development stages of Radena similis similis Linnaeus 

under different temperatures 

Duration (X̄±SE, days)1) and development rate of various development stages 
Egg  Larva  Pupa  Egg to Adult 

Temp 
(℃) Duration 

(n) 
Develop-
ment rate 

 
Duration 

(n) 
Develop-
ment rate 

 
Duration 

(n) 

Develop-
ment 
rate 

 
Duration 

(n) 
Develop-
ment rate 

20 
6.02±0.75a 

(53) 
0.1661 

22.68±2.72a 
(47) 

0.0441 
15.41±0.84a 

(47) 
0.0649 

44.05±0.40a 
(44) 

0.0227 

25 
3.60±0.49b 

(48) 
0.2778 

15.66±1.95b 
(43) 

0.0639 
9.49±0.60b 

(40) 
0.1054 

28.88±0.31b 
(40) 

0.0346 

30 
2.98±0.15c 

(46) 
0.3356 

11.94±0.98c 
(37) 

0.0838 
8.03±0.30c 

(35) 
0.1245 

23.06±0.22c 
(32) 

0.0434 

1) Means followed different letters within the same column significantly differ at P≦0.05, by Duncan’s new 
multiple range test. 

2) n in parentheses is the number of observed. 
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30

 

25

30

25 30

10 20

30 1.5

 

(Y) (T)

(r) 0.984

 
表㆔ 不同溫度㆘琉球青斑蝶幼期各齡之發育㈰數及發育速率 
Table 3. Duration in days and development rate of each instar larvae of Radena similis similis Linnaeus at various 

temperatures 

Duration (X̄±SE, days)1) and development rate of each instar larvae 
1st  2nd  3rd  4th  5th 

Temp 
(℃) Duration 

(n) 
Develop- 
ment rate 

 
Duration 

(n) 
Develop-
ment rate 

 
Duration 

(n) 
Develop- 
ment rate 

 
Duration 

(n) 

Develop-
ment 
rate 

 
Duration 

(n) 
Develop- 
ment rate 

20 
3.78±0.82a 

(50) 
0.2646 

3.56±0.04a 
(50) 

0.2809 
3.78±0.70a 

(48) 
0.2646 

4.16±0.95a 
(48) 

0.2404 
7.36±1.35a 

(43) 
0.1359 

25 
3.13±0.90b 

(47) 
0.3195 

2.16±0.48b 
(43) 

0.4630 
2.36±0.65b 

(43) 
0.4237 

2.88±0.63b 
(43) 

0.3472 
5.26±0.88b 

(42) 
0.1901 

30 
2.20±0.51c 

(43) 
0.4546 

2.02±0.52b 
(41) 

0.4951 
1.76±0.75c 

(39) 
0.5682 

2.27±0.51c 
(39) 

0.4405 
3.94±0.54c 

(37) 
0.2538 

1) Means followed by different letters within the same column significantly differ at P≦0.05, by Duncan’s new 
multiple range test. 

2) n in parentheses is the number of observed. 
 
 
表㆕ 琉球青斑蝶各蟲期在 20 ㉃ 30℃間發育速率（Y）與溫度（T）之關係及其發育臨界低溫與㈲效積溫 
Table 4. Relationship between developmental rate and temperature, lower developmental threshold (℃), and the 

accumulative effective temperature (day-degrees) for various development stages of Radena similis similis 
Linnaeus under a temperature range of from 20 to 30℃ 

Life stage Regression equation 
Correlation 

coefficient (r) 
Lower developmental 

threshold (℃) 
Accumulative effective 

temperature (day-degrees) 
Egg Y = -0.164 + 0.017T 0.984 10.2 57.07 
1st instar Y = -0.129 + 0.019T 0.972 7.8 49.68 
2nd instar Y = -0.123 + 0.021T 0.927 8.4 40.13 
3rd instar Y = -0.340 + 0.030T 0.999 11.2 32.91 
4th instar Y = -0.158 + 0.020T 0.999 7.9 49.90 
5th instar Y = -0.102 + 0.012T 0.999 8.6 84.65 
Pupae  Y = -0.051 + 0.006T 0.979 9.2 160.87 
Egg to Adult Y = -0.018 + 0.002T 0.996 8.9 480.12 
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0.972 0.927 0.999

0.999 0.999 0.979

0.996 (P

0.05)

 

Tsou (1980)

10.2 7.8 8.4 11.2 7.9 8.6 9.2

8.9 57.07 49.68

40.13 32.91 49.90 84.65 160.87 480.12

 

( )  

(P 0.05)

0.69 0.71 mm

1.01 1.04 mm

30

1.17 mm 20 25 1.53 

mm

30 20 25

3.21 3.32 mm

30

20 25

 

20 4

43

25 1

30 2

 
 
表㈤ 不同溫度㆘琉球青斑蝶幼期各齡之頭殼寬度 
Table 5. Width of the head capsule of each instar larva of Radena similis similis Linnaeus at various temperatures 

Head capsule width (mm)1) of larval stage 
Temp (℃) 

1st 2nd 3rd 4th 5th 
20 0.69±0.05a 1.03±0.05a 1.53±0.07a 2.25±0.08a 3.21±0.18a 
25 0.69±0.05a 1.04±0.06a 1.53±0.07a 2.26±0.08a 3.31±0.18a 
30 0.71±0.04a 1.01±0.10a 1.17±0.07b 2.02±0.05b 3.32±0.44a 

1) Means followed by different letters within the same column significantly differ at P≦0.05, by Duncan’s new 
multiple range test. 

 
 
表㈥ 不同溫度㆘琉球青斑蝶幼期各齡之體長 
Table 6. Body length of each instar larva of Radena similis similis Linnaeus at various temperatures 

Body length (mm)1) of larval stage 
Temp (℃) 

1st 2nd 3rd 4th 5th 
20 3.11±0.27ab 5.29±0.64c 8.80±0.97b 14.34±1.83ab 21.58±1.86a 
25 3.22±0.38a 5.85±0.94b 8.87±1.00b 14.46±1.64a 21.29±1.58a 
30 2.99±0.22b 7.12±1.03a 10.86±1.68a 13.67±1.20b 20.08±1.60b 

1) Means followed by different letters within the same column significantly differ at P≦0.05, by Duncan’s new 
multiple range test. 
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30 25

30

20 25 30

20 25

30

 

( )  

20 0.77 g 30

0.55 g 0.22 g

18.58 19.73 

mm 9.50 9.95 mm

30 20

25

30

 

 

㆓、幼蟲期之食葉量 

20 25 30

30 20 25

30 20

30 102.18 cm2 20

180.18 cm2 78 cm2

20 25 30

221.74 191.67 129.25 cm2

 
 
表㈦ 不同溫度㆘琉球青斑蝶的蛹重、蛹長、蛹寬及成蟲翅長和翅寬 
Table 7. Weight, body length, and body width of pupae, and wing length, and width of adults of Radena similis similis 

Linnaeus at various temperatures 

Measurement of pupa1)  Measurement of adult1) 
Temp (℃) 

Weight (g) Body length (mm) Body width (mm)  Wing length (mm) Wing width (mm) 
20 0.77±0.11a 19.73±0.96a 9.59±0.50b 44.54±2.49a 30.62±1.59a 
25 0.70±0.10b 18.89±0.95b 9.50±0.42b 43.57±2.00a 29.31±1.52b 
30 0.55±0.12c 18.58±1.17b 9.95±0.60a 40.95±2.52.b 28.83±2.51b 

1) Means followed by different letters within the same column significantly differ at P≦0.05, by Duncan’s new 
multiple range test. 

 
 
表㈧ 琉球青斑蝶幼期各齡之食葉量 
Table 8. Leaf consumption area of each instar larvae of Radena similis similis Linnaeus at various temperatures 

Leaf consumption area (cm2)1) of larval stage Temp 
(℃) 1st 2nd 3rd 4th 5th Total 
20 1.44±0.77a 2.54±1.02a 7.49±1.78a 30.09±9.85a 180.18±36.02a 221.74±37.05a 
25 1.56±0.76a 2.86±1.24a 8.04±3.63a 26.25±8.26a 152.96±24.53b 191.67±22.55b 
30 1.73±0.80a 3.39±1.11a 5.36±4.00a 16.59± 6.91b 102.18±16.98c 129.25±13.22c 

1) Means followed by different letters within the same column significantly differ at P≦0.05, by Duncan’s new 
multiple range test. 



 244  

 

 

討  論 
 

㆒、溫度對琉球青斑蝶各蟲期生長、發育之影

響 

(Chen, 

1977; Lee and Wang, 1997)

 

( )  

Tung (1991)

20 24 28 12L: 12D 80 85% RH

94.87 100 98.33%

20 25 30

88.3 80.0 76.7%

41.2 81.67 75%

24 28

20 25 30

73.3 66.7 53.3%

20

(milkweed)

20

32.1%

30

91.5%

 

( )  

Wei and Yang (1991)

28±1 80 85% RH 12L: 12D

3

3.39 2.12

2.73 3.81 8.0 9.55

29.18

3.23 6.72 9.96 16.03

25.05 mm 0.5 0.75

1.02 1.65 2.75 mm 22

16.86 mm 9.61 mm

0.4808 g 44.4 mm

45.5 mm 25 30

4

0.56 mm

 

Lee and Chang (1988)

3 5 23∼29

7∼12 30

2.98 11.94 8.03

10

Lee 

and Wang (1998) 24 26 80 85% RH

3

23 7 33

25



   245 

15.66 7

2.49 4

Tsai (1985) 43 50 mm

 

(Spodoptera litura)

1.65 mm

(Morita and Tojo, 1985)

3.21 mm

20 25

20

8.5%

(Idea 

leuconoe clara) (Ou-Yang and 

Chen, 1999)

 

 

㆓、幼蟲期之食葉量 

Wei and Yang (1991) 28±1

163.4 cm2 115.2 cm2

70.5% 25

191.67 cm2

152.96 cm2

79.8% 30

129.25 cm2

102.18 cm2 79.1%

30 20

 

20 30

25

28.88

8.9

480.12

10  

 

 

誌  謝 
 



 246  

 

 

引用文獻 
 

Ackery, P. R., and R. I. Vane-Wright. 1984. 
Milkweed Butterflies. Cornell Univ. 

Press, New York, 425 pp. 

Chang, B. S. and P. C. Tsai. 1984. The 

World of Taiwanese Butterflies. 

Vacation Publishing, Taipei, 177 pp 

(in Chinese). 

Chang, Y. J. 1998. Illustration of Insects. 

Yuan-Liou Publishing, Taipei, 367 

pp. (in Chinese).  

Chao, L., and H. Y. Wang. 1997. 

Lepidoptera of China 3: Papilionidae, 

Danaidae, Pieridae, Amathusiidae. 

Taiwan Museum, Taipei, 445 pp (in 

Chinese). 

Chen, C. C. 1994. The Name-list of 

Insecta (above Family Level) with 

Chinese Common Name. Chinese J. 

Entomol. Special Publication no. 9, 

The Entomological Society of the 

Republic of China, Taipei, 40 pp (in 

Chinese). 

Chen, W. S. 1977. Taiwan’s Butterflies. 

Harvest Farm Magazine, Wen- Cjlo 

Street, Taipei, 164 pp. (in Chinese). 

Hamano, E. 1987. Ecological Encyclo- 

pedia of Taiwanese Butterflies. 

Newton Publishing, Taipei, 474 pp 

(in Chinese). 

Lee, J. Y., and Y. C. Chang. 1988. The 

Illustrations of Butterflies in Taiwan. 

Taiwan Museum, Taipei, 142 pp (in 

Chinese). 

Lee, J. Y., and H. Y. Wang. 1995. The 

Illustrations of Butterflies on 

Kinmen and Matsu Islands. Taiwan 

Museum, Taipei, 342 pp (in Chinese). 

Lee, J. Y., and H. Y. Wang. 1997. 

Migration and Overwinter Aggre- 

gations of Nine Danaine Butterfly 

Species in Taiwan. Taiwan Museum, 

Taipei, 177 pp (in Chinese). 

Morita, M., and S. Tojo. 1985. 

Relationship between starvation and 

supernumerary ecdysis and recog- 

nition of the penultimate-larval 

instar in the common cutworm, 

Spodoptera litura. Insect Physiol. 31:  

307-313. 

Ou-Yang, S. C., and S. C. Chen. 1999. 

The life history of Giant Danaine 

Butterfly, Idea leuconoe clara 

(Butler). J. Taiwan Mus. 52: 13-26. 

Tsai, P. C. 1985. Introduction to the 

Ecology of Butterflies. Kenting 

National Park Education No. 3, 2nd 

ed. Kenting Publishing, Pingtung, 

Taiwan, 183 pp (in Chinese). 

Tsou, Z. L. 1980. Insect Ecology. 

Shanghai Science and Technology, 

Publishing Co., Shanghai, 424 pp (in 

Chinese). 

Tung, W. T. 1991. The Biology of Pain 

Tiger, Anosia chrysippus (Linnaeus): 

The Behavior of Oviposition, and 

Developmental Stage. MS. thesis, 

National Taiwan University, Taipei, 

71 pp (in Chinese). 



   247 

Wei Y. S. 1995. Ecological and Habit 

Studies of Adult Blue Tigers 

(Lepidoptera: Nymphalidae, Dan- 

ainae) in Tatun Mountains. PhD. 

dissertation, National Taiwan 

University, Taipei, 171 pp (in 

Chinese). 

Wei Y. S., and P. S. Yang. 1991. Ecological 

Studies of Adult Blue Tigers in 

Yangming-Shan National Park. 

Construction and Planning Adminis- 

tration Ministry of Interior, Yang- 

ming-Shan National Park, Taipei, 77 

pp (in Chinese). 

 
收件㈰期：2002 年 8 ㈪ 13 ㈰ 
接受㈰期：2002 年 9 ㈪ 18 ㈰ 



 248  

Effect of Temperature on the Development of Radena similis 
similis L. (Lepidoptera: Danaidae) 
 
Su-Chiung Chen* Department of Horticulture, National I-lan Institute of Technology, 1, Sec. 1, Shen-Lung Road, I-lan 260. Taiwan, 

R.O.C. 

Sheng-Chih Ou-Yang Department of Zoology, National Taiwan Museum, 48 Hsuchow Road, Taipei 100, Taiwan, R.O.C. 

ABSTRACT 

In the present study, fresh eggs of Radena similis similis Linnaeus were 
collected from the host in a net room. The fresh eggs were placed in a growth 
chamber under conditions of 20, 25, and 30℃ , with 80±5% RH and a 
photoperiod of 13-h light and 11-h darkness. Hatching larva were reared with 
leaves of Tylophora ovata individually for the series of observations on the 
development of the butterfly. The results are summarized as follows. The 
hatching rate decreased as the temperature rose from 20 to 30℃. The highest 
survival rate from egg to adult was observed at 20℃ (73.3%). At various 
temperatures, the longest duration from egg to adult was found to be at 20℃, 
the shortest at 30℃. The duration from egg to adult at 20℃ was twice that 
at 30℃. Duration in days decreased as the temperature increased from 20 to 
30℃. The lower development threshold temperatures for the development of 
eggs, 1st to 5th instar larva, and pupae were estimated to be 10.2, 7.8, 11.2, 
7.9, 8.6, and 9.2℃, respectively. The accumulated effective temperatures for 
the egg, 1st to 5th instar larva, and pupae were 57.07, 49.69, 40.13, 32.91, 
49.90, 84.65, and 160.87 day-degrees, respectively. It required 480.12 
day-degrees for development from egg to adult. Third to 4th instar larva 
significantly differed in width of the head capsule at various temperatures, 
but, that of 5th instar larvae did not significantly differ. Those larva with 
head capsules wider than 3.21 mm were destined to become pupae at the 
next ecdysis. Leaf consumption of each instar larva was calculated. Leaf 
areas consumed at 20, 25, and 30℃ were 221.74, 191.67, and 129.25 cm2, 
respectively. The results can provide some information for educational 
materials and mass production of this butterfly. 
 
Key words: Radena similis similis, temperature, development, leaf 

consumption 


