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Abstract

In the present study, fresh eggs of the giant danaine butterfly, Idea leuconoe clara (Butler), were collected from the host in a
net room. Fresh eggs were placed in a growth chamber under conditions of 15, 20, 25, 30, and 35°C, 80€b5% RH, and with a
photoperiod of 14 h of light and 10 h of darkness. Hatching larvae were individually reared with leaves of Parsonia laevigata for a
series of observations on the development of the butterfly under different temperatures. The results are summarized as follows. No
eggs hatched at 35°C. The hatching rate was 63% at 15°C. The highest hatching rates were 86% at 20°C, and 85% at 30°C. The
highest survival rate from egg to adult was 67% at 20°C, and this decreased to 18% at 30°C. Duration in days of life stages
decreased as the temperature was raised from 15 to 30°C. In addition to the egg stage, the development rates of the various life
stages and rearing temperatures were correlated by linear regression. Accordingly, as the rearing temperature increased, the
development rate increased at the same time. The lower developmental threshold temperatures for the development of eggs, 1st
to 5th instar larvae, pupae, and the egg-to-adult stages were estimated to be 6.92, 10.17, 10.12, 8.43, 7.07, 6.77, 9.66, and 8.46°C,
respectively. The accumulative effective temperatures of eggs, 1st to 5th instar larvae, and pupae were 108.24, 46.49, 42.57, 54.92,
70.86, 135.74, and 236.45 degree-days, respectively. It required 688.18 degree-days for the development from egg to adult. The
threshold value of the average head capsule width for development into the last instar larvae was 2.95 mm. The common
logarithms of head capsule width of the larval stage and instars of larvae were correlated using linear regression. Accordingly, as
the larval instar increased, the logarithms of the head capsule width increased at the same time from 1.45 to 1.54 units. This species
followed Dyar’ s law. The body length of larval stages increased as the larval instar grew. The rearing temperature influenced the
life stage size of the giant danaine butterfly. The largest values of body length of the larva, pupal weight, pupal body length and
width, and wing length and width of adults reared at from 15 to 30°C occurred at 20°C. The greatest leaf consumption occurred
with fifth instar larvae under 15, 20, 25, and 30°C rearing conditions. More than 80% leaf consumption was recorded for fifth instar
larvae. Leaf consumption increased as the larval instar grew. The total leaf areas consumed at 15, 20, 25, and 30°C were 375.30,
457.21, 429.56, and 398.98 cm2, respectively. According to the results, 20°C was the best rearing temperature for the giant danaine
butterfly. The results provide information for educational materials and the mass production of this butterfly.
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Table 1.

Rate of survival (%) of various development stages of the giant danaine butterfly, /dea leuconoe clara, under

different temperatures

Temp. Egg Larval stage Egg to
(C)  hatching  Ist 2nd 3rd 4th s Lupe Bmergence G
15 63.0 60.3 97.4 100.0 100.0 100.0 78.4 96.6 28.0
20 86.0 86.1 98.7 98.6 100.0 98.6 98.6 95.7 67.0
25 80.0 92.5 98.7 98.6 91.7 90.9 85.0 100.0 51.0
30 85.0 95.3 98.8 95.0 98.7 65.3 36.7 100.0 18.0
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Table 2. Relationship between developmental rate and temperature, lower developmental threshold temperature (C),
and the accumulative effective temperature (degree-days) for various development stages of the giant
danaine butterfly, Idea leuconoe clara, under a temperature range of from 15 to 30°C

Lower developmental

Life stage Regression equation co(;(f)flzzti%el;:;tl(z?)” threshold(ECeI)‘nperature teﬁl(;)c;"?‘clllllf;:;egeie:zzss)
Egg Y =-0.0345 + 0.0079X 0.9265 6.92 108.24
1st instar Y = -0.1822 + 0.0199X 0.9615* 10.17 46.49
2nd instar = -0.2047 + 0.0220X 0.9683* 10.12 42.57
3rd instar = -0.1350 + 0.0174X 0.9773* 8.43 54.92
4th instar = -0.0821 + 0.0133X 0.9718* 7.07 70.86
5th instar = -0.0347 + 0.0067X 0.9531* 6.77 135.74
Pupae Y = -0.0407 + 0.0042X 0.9989** 9.66 236.45
Egg to Adult = -0.0117 + 0.0014X 0.9913** 8.46 688.18

1) * and ** denote significant difference at 5% and 1% levels, respectively.

fitk— 2002 FERMEZ B FIRERENIER

Appendix 1. Monthly average temperatures and accumulative effective temperatures in 2002 in llan

Month Average temperature (C) Accumulative effective temperature (K, degree- days) !
Jan. 16.30+0.60 243
Feb. 17.20+0.45 245
Mar. 27.0040.40 397
Apr. 23.3040.46 445
May 25.104£0.25 516
June 27.0040.38 556
July 29.2040.27 643
Aug 29.4040.19 649
Sept. 25.80+0.32 538
Oct. 23.5040.39 466
Nov. 19.60+0.41 334
Dec. 18.10+0.59 299

Sum 5331

1) K = Days x (Average temperature — lower developmental threshold temperature).
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Fig. 6. Width of the head capsule of each instar larva of the giant danaine butterfly, /dea leuconoe clara, at various

temperatures.
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Table 3. Average ratio of head capsule width of next instar divided by this instar and the relationship between the
common logarithms of head capsule width of larval stage and each instar of the giant danaine butterfly, Idea
leuconoe clara, under a temperature range of from 15 to 30°C

Average ratio of head capsule width of

Correlation coefficient

Temp. (C) next instar divided by this instar Regression equation (r)?
15 1.45+0.03 Y =-0.1986 + 0.1621X 0.9999™
20 1.51+0.07 Y =-0.2471 + 0.1779X 0.9987"
25 1.50+0.05 Y =-0.2590 + 0.1753X 0.9997"
30 1.54+0.04 Y = -0.2863 + 0.1860X 0.9997"

1) ** denote significant difference at 1% levels, respectively.
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Fig. 7. Body length of each instar larva of the giant danaine butterfly, Idea leuconoe clara, at various temperatures.
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Table 4. Weight, body length, and body width of pupae of the giant danaine butterfly, Idea leuconoe clara, at various

temperatures
Temp. " . .
) n Pupal weight (g) Pupal body length (mm) Pupal body width (mm)
15 29 1.84+40.03 28.66+0.25 11.55+0.15
20 70 1.98+0.03 29.59+0.18 12.58+0.08
25 51 1.7540.05 27.47+0.51 11.49+0.09
30 18 1.60+0.03 28.35+0.31 12.04+0.17

1) n is the number of observed.

®A TRE@ETABMRRBIRKLEE

Table 5. Adult wing length and wing width of the giant danaine butterfly, /dea leuconoe clara, at various temperatures

Temp. (C) n? Wing length (mm) Wing width (mm)
15 28 57.60+£0.90 32.8410.51
20 67 64.5940.28 44.5340.19
25 51 61.76+0.54 41.8940.48
30 18 58.75+0.70 33.44+0.87

1) n is the number of observed.
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Table 6. Leaf consumption of each instar larvae of the giant danaine butterfly, Idea leuconoe clara, at various

temperatures
Temp. Leaf consumption area (cm?) of each larval stage
(C) 1st 2nd 3rd 4th 5th Total
15 0.45+0.04 2.1410.04 10.67+0.57 40.04+1.67 322.02+7.55 375.30+8.66
20 1.2740.92 3.0710.35 16.5412.98 48.95+2.76 387.38+18.77 457.21+18.99
25 0.7510.07 3.77£0.53 16.50+1.16 62.50+2.72 346.07+6.44 429.56+ 6.87
30 0.64+0.03 2.7610.08 13.70+0.52 50.50+1.26 331.3416.71 398.9816.81
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Fig. 8. Distribution of leaf consumption of each instar larvae of the giant danaine butterfly, /dea leuconoe clara, at

various temperatures.
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Effect of Temperature on Development of Idea leuconoe clara
(Butler) (Lepidoptera: Danaidae)

Su-Chiung Chen* Department of Horticulture, National Ilan University, 1, Sec. 1, Shen-Lung Road, Ilan 260, Taiwan
Sheng-Chih Ou-Yang Department of Zoology, National Taiwan Museum, 48, Hsuchow Road, Taipei 100, Taiwan

Shiau-Yuan Wang, Shiao-Yi Huang, Sheng-Ru Ho, Shin-Jie Huang, Chja-You Shih, Wen-Jie Chen
Department of Horticulture, National Ilan Universityy, 1, Sec. 1, Shen-Lung Road, Ilan 260, Taiwan

ABSTRACT

In the present study, fresh eggs of the giant danaine butterfly, Idea
leuconoe clara (Butler), were collected from the host in a net room. Fresh eggs
were placed in a growth chamber under conditions of 15, 20, 25, 30, and 35C,
80+5% RH, and with a photoperiod of 14 h of light and 10 h of darkness.
Hatching larvae were individually reared with leaves of Parsonia laevigata
for a series of observations on the development of the butterfly under different
temperatures. The results are summarized as follows. No eggs hatched at 35C.
The hatching rate was 63% at 15°C. The highest hatching rates were 86% at 20
C, and 85% at 30°C. The highest survival rate from egg to adult was 67% at 20
‘C, and this decreased to 18% at 30°C. Duration in days of life stages decreased
as the temperature was raised from 15 to 30°C. In addition to the egg stage,
the development rates of the various life stages and rearing temperatures were
correlated by linear regression. Accordingly, as the rearing temperature
increased, the development rate increased at the same time. The lower
developmental threshold temperatures for the development of eggs, 1st to 5th
instar larvae, pupae, and the egg-to-adult stages were estimated to be 6.92,
10.17, 10.12, 8.43, 7.07, 6.77, 9.66, and 8.46°C, respectively. The accumulative
effective temperatures of eggs, 1st to 5th instar larvae, and pupae were 108.24,
46.49, 42.57, 54.92, 70.86, 135.74, and 236.45 degree-days, respectively. It
required 688.18 degree-days for the development from egg to adult. The
threshold value of the average head capsule width for development into the
last instar larvae was 2.95 mm. The common logarithms of head capsule width
of the larval stage and instars of larvae were correlated using linear
regression. Accordingly, as the larval instar increased, the logarithms of the
head capsule width increased at the same time from 1.45 to 1.54 units. This
species followed Dyar’s law. The body length of larval stages increased as the
larval instar grew. The rearing temperature influenced the life stage size of
the giant danaine butterfly. The largest values of body length of the larva,
pupal weight, pupal body length and width, and wing length and width of
adults reared at from 15 to 30°C occurred at 20 C. The greatest leaf
consumption occurred with fifth instar larvae under 15, 20, 25, and 30°C
rearing conditions. More than 80% leaf consumption was recorded for fifth
instar larvae. Leaf consumption increased as the larval instar grew. The total
leaf areas consumed at 15, 20, 25, and 30°C were 375.30, 457.21, 429.56, and
398.98 cm? respectively. According to the results, 20°C was the best rearing
temperature for the giant danaine butterfly. The results provide information
for educational materials and the mass production of this butterfly.

Key words: giant danaine butterfly, Idea leuconoe clara, temperature,
development, head capsule width, leaf consumption
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