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Abstract

Polygonia c-aureum lunulata Esaki & Nakahara are commonly found in level ground in the low-altitude areas of Taiwan.
Moraceae (or Cannabaceae), Humulus scandens (Lour.) Merr. is the only host-plant recorded in Taiwan. The P. c-aureum lunulata
used in this study were reared on Humulus scandens leaves at 25 + 1oC at 75 + 5% RH with a 12 h light:12 h dark photoperiod. The
incubation period of the eggs was 5.0 days with a hatching rate of 87%. The developmental time of the larvae was 18.1 days. The
1st to 5th instars required 2.6, 3.1, 2.7, 3.5 and 6.3 days, respectively, to complete their development. The developmental time of the
pupae was 7.0 days. The time required for the eggs to complete their pupal development was 30.0 days. The average lifespan of the
adults was 54.6 days and the longest individual lifespan was 84 days. The sex ratio was 1.4:1 (F:M) based on the adults that
emerged. The total leaf consumption by the larvae was 229.1 cm2. Leaf consumption by the 1st to 5th instars was 0.3, 1.0, 4.2, 19.8
and 203.9 cm2, respectively. The greatest leaf consumption was accomplished by the 5th instar which consumed about 89.0% of
the total leaves tested.
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Table 1. Mortality (%) and developmental duration of Polygonia c-aureum lunulata immature stages on Humulus

scandens leaves at 25 + 1°C

Stages P Mortality Average days of developmental duration (SD)
(%) Female Male Total of both genders
Egg 46 13 5.0+ 0.0 (19) 5.0+0.0 (14) 5.0+ 0.0 (40)
1% instar 40 0 2.6+0.5e (19) 2.5+0.5d (14) 2.6 +0.5d (40)
2™ instar 40 0 2.9+0.4c (19) 3.2+ 0.6c (14) 3.1+ 0.5¢ (40)
3% instar 40 0 2.8+ 0.5d (19) 2.4 +0.5e (14) 2.7+0.5d (40)
4" instar 37 75 3.4+0.7b (19) 3.6+0.7b (14) 35+0.7b (37)
5™ instar 36 2.7 6.3+0.7a (19) 6.3+ 0.5a (14) 6.3 + 0.6a (36)
Larval stage 36 10 18.0 1.1 (19) 18.1£1.0 (14) 18.1+1.0 (36)
Pupa 33 8.3 7.1+0.5(19) 6.9+0.6 (14) 7.0+0.6 (33)
E+LY 36 217 23.0+1.1(19) 23.1%1.0 (14) 23.1+1.0 (36)
E+L+P? 33 28.3 30.1+1.3(19) 30.0+1.1(14) 30.0+ 1.2 (33)
YE+L=Egg+Larva.
2E+L+P=Egg+ Larva + Pupa.
% is the number of observation.
“ Numbers in parentheses denote the number of observation.
% Means with the different letters in the same column are significantly different (p < 0.05).
R f 25+ 1°C TERIMKIEMNBZEREE
Table 2. Width of the head capsule of each instar larva of Polygonia c-aureum lunulata at 25 + 1°C
1 Mean of head capsule width Range
Stages nY (mm) (SD) (mm)
1" instar 40 0.3+0.06? 0204
2" instar 40 0.6 +0.1d 0.4-0.6
3" instar 40 11+0.1c 09-1.1
4™ instar 37 1.9+0.1b 1521
5" instar 36 35+0.3a 3.0-4.0

Yn is the number of observation.

2 Means with the different letters in the same column are significantly different (p < 0.05).
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Table 3. The largest body length of each instar larva of male and female Polygonia c-aureum lunulata at 25 + 1°C

Mean of body length (cm) (SD)

Stages

Female Male Total of both genders
1% instar 0.3+0.2¢"(19)? 0.3 +0.2e (14) 0.3 + 0.0e (40)
2™ instar 0.5+0.3d (19) 0.6 +0.3d (14) 0.5+ 0.0d (40)
3% instar 0.9+ 0.5¢ (19) 0.9+ 0.9c (14) 0.9 % 0.1c (40)
4" instar 1.5+0.1b (19) 1.5+0.1b (14) 1.5+0.1b (37)
5™ instar 2.5+0.1a (19) 2.5+ 0.2a (14) 2.5+ 0.1a (36)

Y Means with the different letters in the same column are significantly different (p < 0.05).

2 Numbers in parentheses denote the number of observation.
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Table 4. Pupal length and adult longevity, body length, wingspread width of Polygonia c-aureum lunulata at 25 + 1°C

Pupal Adult Range
Gender length longevity (da gs)
(mm) (SD) (days) (SD) y

Ilzr?;% Range Wingspread width Range
(cm) (SD) (cm) (cm) (SD) (cm)

Female 21.2+0.7 (19)Y 549+159(18)  30-81
Male 20.8+0.9 (14) 543+17.7(14)  10-84
Total 21.0+0.8 (33) 546+16.4(32)  10-84

22+02(18) 1825 5.5+0.2 (18) 5.2-6.0
21+02(14) 1925 5.0+ 0.3 (14) 4.2-52
22+02(32) 1825 53+0.3(32) 4.2-60

Y Numbers in parentheses denote the number of observation.
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Table 5. Leaf consumption and percentage of leaf consumption of each instar larva of Polygonia c-aureum lunulata at

25+1°C
Stages o) Leaf consumption area Percentage of leaf consumption
(cm’) (SD) (%)
1 instar 40 03+0.1¢? 0.1
2" instar 40 1.0+0.4d 0.4
3" instar 40 42+ 14c 18
4™ instar 37 19.8+3.6b 8.6
5™ instar 36 2039+ 134a 89.0
Total — 229.2+9.2 100

Y1 is the number of observation.
2 Means with the different letters in the same column are significantly different (p < 0.05).
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Study of Polygonia c-aureum lunulata Esaki & Nakahara
(Lepidoptera: Nymphalidae) Reared on the Leaves of Japanese
Hop (Humulus scandens)

Chiou-Ling Cheng'*, and Sing-Yu Lin’

! Department of Biological Resources, National Chiayi University, Chiayi City 60004, Taiwan
2 NCYU Insect Museum, National Chiayi University, Chiayi City 60004, Taiwan

ABSTRACT

Polygonia c-aureum lunulata Esaki & Nakahara are commonly found in
level ground in the low-altitude areas of Taiwan. Moraceae (or Cannabaceae),
Humulus scandens (Lour.) Merr. is the only host-plant recorded in Taiwan. The
P. c-aureum lunulata used in this study were reared on Humulus scandens
leaves at 25 + 1°C at 75 + 5% RH with a 12 h light:12 h dark photoperiod. The
incubation period of the eggs was 5.0 days with a hatching rate of 87%. The
developmental time of the larvae was 18.1 days. The 1% to 5 instars required
2.6, 3.1, 2.7, 3.5 and 6.3 days, respectively, to complete their development. The
developmental time of the pupae was 7.0 days. The time required for the eggs
to complete their pupal development was 30.0 days. The average lifespan of the
adults was 54.6 days and the longest individual lifespan was 84 days. The sex
ratio was 1.4:1 (F:M) based on the adults that emerged. The total leaf
consumption by the larvae was 229.1 cm?. Leaf consumption by the 1% to 5%
instars was 0.3, 1.0, 4.2, 19.8 and 203.9 cm? respectively. The greatest leaf
consumption was accomplished by the 5™ instar which consumed about 89.0%
of the total leaves tested.

Key words: Taiwan, Polygonia c-aureum lunulata, life history, Humulus
scandens, leaf consumption
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