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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°C, 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°C. The
highest survival rate from egg to adult was observed at 20°C (73.3%). At various temperatures, the longest duration from egg to
adult was found to be at 20°C, the shortest at 30°C. The duration from egg to adult at 20°C was twice that at 30°C. Duration in days
decreased as the temperature increased from 20 to 30°C. 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°C, 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°C 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.
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Table 1. Survival rate (%) of various development stages of Radena similis similis Linnaeus under different

temperatures
. Egg Larval stage Egg to
T P E
P (0 iching  1st  2ad 3rd 5th e METBENCe  pdult
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

£- TRBE TSRS S S0 I ABRRTER

Table 2. Duration in days and development rate of various development stages of Radena similis similis Linnaeus

under different temperatures

Duration (X*SE, days)” and development rate of various development stages

Temp Egg Larva Pupa — Egg to Adult
(°C) Duration  Develop- Duration  Develop- Duration :snip_ Duration ~ Develop-
(n) ment rate (n) ment rate (n) rate (n) ment rate
6.0210.75a 22.68+2.72a 15.41+0.84a 44.05+0.40a
20 53) 0.1661 47 0.0441 47) 0.0649 (44) 0.0227
3.60+0.49b 15.66+1.95b 9.49+0.60b 28.88+0.31b
25 48) 0.2778 (43) 0.0639 (40) 0.1054 40) 0.0346
2.98+0.15¢ 11.94+0.98¢ 8.03+0.30c 23.06£0.22¢
30 (46) 0.3356 37 0.0838 (35) 0.1245 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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Table 3. Duration in days and development rate of each instar larvae of Radena similis similis Linnaeus at various
temperatures
Duration (X*SE, days)” and development rate of each instar larvae
1st Ind 3rd 4th 5th
Temp Develo
(C)  Duration Develop-  Duration Develop-  Duration Develop-  Duration ::ntp Duration ~ Develop-
(n) ment rate (n) ment rate (n) ment rate (n) rate (n) ment rate
3.78+0.82a 3.56:0.04a 3.78:0.70a 4.16:0.95a 7.3611.35a
20 (50) 0.2646 (50) 0.2809 (48) 0.2646 (48) 0.2404 (43) 0.1359
3.130.90b 2.16:0.48b 2.36+0.65b 2.88+0.63b 5.2610.88b
25 " 0.3195 43) 0.4630 (43) 0.4237 (43) 0.3472 (42) 0.1901
2.20£0.51c 2.0210.52b 1.76£0.75¢ 2.27:0.51c 3.9410.54¢
0 0.454 0.4951 0.5682 0.440 0.2
’ (43) o6 (41) » (39) 068 (39) i 37) °38

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.
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Table 4. Relationship between developmental rate and temperature, lower developmental threshold (°C), 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°C

Life stage Regression equation Correlation Lower developmental Accumulative effective
coefficient (r) threshold (°C) temperature (day-degrees)
Egg =-0.164 + 0.017T 0.984 10.2 57.07
1st instar =-0.129 + 0.019T 0.972 7.8 49.68
2nd instar =-0.123 + 0.021T 0.927 8.4 40.13
3rd instar = -0.340 + 0.030T 0.999 11.2 32.91
4th instar = -0.158 + 0.020T 0.999 7.9 49.90
5th instar = -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 =-0.018 + 0.002T 0.996 8.9 480.12
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Table 5. Width of the head capsule of each instar larva of Radena similis similis Linnaeus at various temperatures

Head capsule width (mm)" of larval stage

Temp (°C)

1st 2nd 3rd 4th 5th
20 0.69+0.05a 1.03+£0.05a 1.53+0.07a 2.25+0.08a 3.2110.18a
25 0.69+0.05a 1.04+0.06a 1.53+0.07a 2.26+0.08a 3.3110.18a
30 0.7110.04a 1.01£0.10a 1.174£0.07b 2.0210.05b 3.3210.44a

1) Means followed by different letters within the same column significantly differ at P=0.05, by Duncan’s new

multiple range test.

FN TRRE FRHEHRNE G ER

Table 6. Body length of each instar larva of Radena similis similis Linnaeus at various temperatures

Body length (mm)" of larval stage

Temp (C) Ist 2nd 3rd 4th 5th
20 3.11£0.27ab 5.290.64c 8.80£0.97b 14.3411.83ab 21.58+1.86a
25 3.2240.38a 5.85£0.94b 8.87+1.00b 14.4641.64a 91.29+1.58a
30 2.99+0.22b 7.1241.03a 10.8641.68a 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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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 pupa?

Measurement of adult

Temp (C) Weight (g) Body length (mm) Body width (mm) Wing length (mm) Wing width (mm)
20 0.77£0.11a 19.7310.96a 9.59+0.50b 44.54+2.49a 30.6211.59a
25 0.70+0.10b 18.89+0.95b 9.50+0.42b 43.57+2.00a 29.31+1.52b
30 0.55+0.12¢ 18.58+1.17b 9.9510.60a 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.

RN\ FHEHGNBRRCRES

Table 8. Leaf consumption area of each instar larvae of Radena similis similis Linnaeus at various temperatures

Temp Leaf consumption area (cm??! of larval stage

(°C) 1st 2nd 3rd 4th 5th Total
20 1.4410.77a 2.5411.02a 7.49+1.78a 30.0919.85a 180.18+36.02a 221.74+37.05a
25 1.56+0.76a 2.8611.24a 8.0413.63a 26.2518.26a 152.96+24.53b 191.67+22.55b
30 1.734£0.80a 3.39t1.11a 5.3614.00a 16.59+ 6.91b 102.18+16.98¢c 129.25+13.22¢

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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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.0.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°C, with 80+5% RH and a
photoperiod of 13-h light and 11-h darkness. Hatching larva were reared with
leaves of T'ylophora 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°C. The highest
survival rate from egg to adult was observed at 20°C (73.3%). At various
temperatures, the longest duration from egg to adult was found to be at 20C,
the shortest at 30°C. The duration from egg to adult at 20°C was twice that
at 30°C. Duration in days decreased as the temperature increased from 20 to
30°C. 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°C, 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°C were 221.74, 191.67, and 129.25 cm?,
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
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