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Abstract

In the present study, fresh eggs of the Common Mormon Butterfly, Papilio polytes pasikrates Fruhstorfer, were collected from
a host in a net room. The fresh eggs were placed in the laboratory under conditions of 25~32°C room temperature. Hatching larvae
were individually reared on leaves of Citrus sunki for observations of the morphology and life history of the butterfly. The results are
summarized as follows. The morphology of various developmental stages in this species is described. The hatching rate of the eggs
was 42%. The time for eggs to hatch was 3 days on average. Two types of larval stadium, namely five or six instars, were found. The
durations of the larval stage for both five-instar and six-instar types were 20.31 + 0.26 and 22.86 + 0.63 days, respectively, and
21.20 + 0.39 days averaged for the two types; the six-instar type was significantly longer than the five-instar type. The durations of
the pupal stage for the five-instar type, six-instar type, and the average of both types of larvae were 10.17 + 0.11, 10.60 + 0.25, and
10.28 + 0.12 days, respectively. The time required for eggs to become adults in the five-instar type, six-instar type, and the average
of both types of larvae were 33.42 + 0.34, 35.50 + 0.87, and 33.94 + 0.39 days, respectively. The threshold value of head capsule
width for larvae to develop into pupae was above 471 mm. The increment of the head capsule width of the larvae was in
accordance with the increase in the larval instar stage, and was maintained at a ratio of 1.42~1.52 times. A linear regression
coefficient existed between the common logarithms of head capsule width of larvae and the larval instar stage; this was in
agreement with Dyar’ s law. The increments in both head capsule width and body length of larvae were in accordance with the
increase in the larval instar stage. The weight, length, and width means of pupae were 0.92 + 0.09 g, 27.42 + 0.99 mm, and 11.12 +
0.22 mm, respectively. The means of wing length and width of adults were 40.66 + 2.84 and 27.25 + 4.70 mm. Leaf consumption
increased as the larval instar grew. The total leaf area consumed averaged over both types of larvae was 183.95 + 8.21 cm2. The
greatest leaf consumption occurred at the final instar larval stage. The fifth instar larvae of the five-instar type consumed about
76.90% while the sixth instar larvae of six-instar type consumed, 59.76% of the total amount of leaves consumed.
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Fig. 1. Morphology of various immature stages of Papilio polytes pasikrates Fruhstorfer: (A) egg; (B) first instar
larvae; (C) second instar larvae; (D) third instar larvae; (E) fourth instar larvae; (F) fifth instar larvae; (G)

mature larvae; (H) prepupa; (1) pupa.
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Fig. 2. Morphology of adult Papilio polytes pasikrates Fruhstorfer: (A) dorsal view of male; (B) abdominal view of
male; (C) dorsal view of female (type 1); (D) abdominal view of female (type 1); (E) dorsal view of female
(type 1); (F) abdominal view of female (type II).
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Table 1. Survival rate (%) and duration in days of various immature stages of Papilio polytes pasikrates Fruhstorfer

Developmental period (day) (n)Y

Life stage ?«Zi:l(‘;zl)l Five-instar type Six-instar type rvalue? Total
Mean+SE Range MeantSE  Range Mean+SE Range
Egg 42.0  3.00+0.00 (14) 3 3.00£0.00 (7) 3 0 3.00£0.00 (21) 3
1st instar larva 100.0  2.57£0.14 (14) 2~3 2.29+0.18 (7)  2~3 1.20 2.48+0.11 (21) 2~3
2nd instar larva 100.0  3.43+0.17 (14) 2~4  4.2940.61 (7) 2~7 1.78 3.7140.24 (21) 2~7
3rd instar larva 95.2 3.2340.17 (13) 3~5  2.86+0.26 (7) 2~4 1.25 3.1440.14 (20) 2~5
4th instar larva 100.0  3.85+0.10 (13) 3~4 3.00£0.22 (7) 2~4 4.01*  3.5510.14 (20) 2~4
5th instar larva 100.0  7.15£0.19 (13) 6~8 3.86£0.26 (7)  3~5 10.20*  6.00+0.39 (20) 3~8
6th instar larva 100.0 - - 6.57£0.53 (7)  4~8 - 6.57+0.53 (7) 4~8
Larval stage 100.0 20.31£0.26 (13) 18~22 22.86+0.63 (7) 21~26  4.39* 21.20+0.39 (20) 18~26
Prepupa 95.0 1.00£0.00 (12) 1 1.14£0.14 (7) 12 1.31 1.0520.05 (19) 1~2
Pupa 85.0 10.17+0.11 (12) 10~11 10.60+0.25 (5) 10~11 1.72 10.28+0.12 (17)  10~11
Egg to Adult 32.0 33.42+0.34 (12) 31~35 35.50+0.87 (4) 34~38 2.77%  33.9440.39 (16) 31~38

1) n in parentheses is the number observed.

2) An asterisk for the #-value indicates a significant difference at the 95% confidence level (p < 0.05), by ¢-test.
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Table 2. Head capsule width of each instar larva of Papilio polytes pasikrates Fruhstorfer

Head capsule width of larval stage (mean+SE, mm) (n)"

Larval stage .
Five-instar type

Six-instar type

t-value? Total

1st instar larva
2nd instar larva
3rd instar larva
4th instar larva
5th instar larva
6th instar larva

0.84+0.03 (14)
1.24+0.04 (14)
1.960.04 (13)
3.08£0.04 (13)
4.71£0.07 (13)

0.8410.02 (7)
1.26£0.07 (7)
1.7420.07 (7)
2.60£0.09 (7)
3.580.09 (7)
4.88+0.14 (5)

0

0.8410.02 (21)

0.19 1.25+0.04 (21)
3.08* 1.88+0.04 (20)
5.85* 2.91£0.06 (20)
9.61* 4.31£0.14 (20)

4.88+0.14 (5)

1) n in parentheses is the number observed.
2) An asterisk for the t-value indicates a significant difference at the 95% confidence level (p < 0.05), by t-test.
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Table 3. Average ratio of head capsule width of the subsequent divided by this instar of Papilio polytes pasikrates
Fruhstorfer

Average ratio of head capsule width of next instar divided by this instar

Larval stage

Five-instar type Six-instar type t-value" Total

2nd instar/1st instar 1.48 1.50 0.11 1.49

3rd instar/2nd instar 1.48 1.38 2.27* 1.50

4th instar/3rd instar 1.57 1.49 5.01* 1.55

5th instar/4th instar 1.53 1.38 3.19* 1.48

6th instar/5th instar — 1.36 — 1.13
Average 1.5240.04 1.42+0.07 — 1.4340.17

1) An asterisk for the z-value indicates a significant difference at the 95% confidence level (p < 0.05), by ¢-test.
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Table 4. Relationship between the common logarithms of head capsule width of larval stage and each instar of

Papilio polytes pasikrates Fruhstorfer

Larval type

Regression equation

Correlation coefficient ()"

Five-instar type
Six-instar type

Y =-0.2735 + 0.1893X
Y = -0.2151 + 0.1530X
Total Y = -0.2153 + 0.1607X

0.9997+*
0.9990**
0.9916**

1) Double asterisks for the correlation coefficient indicates a significant difference at the 99% confidence level

(p £0.01), by t-test.
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5 N S 7 R A FH S B CY) B i A (X))
Z BRAR LAE R B AT AN 2Py > £ Y
FNEn Y R A RUAEE T B RIfEAE Y = -0.2735 +
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Table 5. Body length of each instar larva of Papilio polytes pasikrates Fruhstorfer

Body length (mean+SE, mm) (n)?

Larval stage

Five-instar type Six-instar type t-value? Total
1st instar larva 3.2440.06 (14) 3.19+0.08 (7) 0.46 3.2240.05 (21)
2nd instar larva 5.65+0.26 (14) 5.06+0.32 (7) 1.39 5.45+0.21 (21)
3rd instar larva 10.2940.33 (14) 8.20+0.36 (7) 3.89* 9.59+0.33 (21)
4th instar larva 14.45+0.45 (13) 12.3140.26 (7) 2.90* 13.70+0.42 (20)
5th instar larva 25.16+0.40 (13) 18.58+0.82 (7) 8.22% 22.86+0.81 (20)
6th instar larva — 28.39+1.20 (7) — 28.39+1.20 (7)

1) n in parentheses is the number observed.

2) An asterisk for the #-value indicates a significant difference at the 95% confidence level (p < 0.05), by ¢-test.
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Table 6. Weight, body length, and body width of pupae, and adult wing length and width of Papilio polytes pasikrates

Fruhstorfer

Measurement of pupa (mean+SE) (n)Y

Measurement of adult (mean+SE) (n)”

L 1t
arval type Weight @

Body length (mm) Body width (mm) Wing length (mm) Wing width (mm)

Five-instar type 0.9340.03 (12) 27.4140.26 (12)
Six- instar type 0.88+0.01 (5) 27.43+0.58 (5)
t-value? 1.13™ 0.04 N8
Total 0.92+0.09 (17)  27.42+0.99 (17)

11.30+0.29 (12)  40.70+0.88 (12)
10.9410.31 (5)

0.7278 0.08 % 0.52 N8
11.12+0.22 (17)  40.66+2.84 (16)

28.68+0.73 (12)

40.57£1.27 (4) 27.9910.48 (4)

27.25+4.70 (16)

1) n in parentheses is the number observed.

2) NS for the t-value indicates no significant difference at the 95% confidence level (p < 0.05), by #test.
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Table 7. Leaf consumption of each instar larvae of Papilio polytes pasikrates Fruhstorfer

Leaf consumption area (meantSE, cm?) of each larval stage (n)"

Life stage —
Five-instar type

Six-instar type

t-value? Total

1st instar larva 1.36+0.38 (8)

0.68£0.17 (7) 1.39

1.05+0.23 (15)

2nd instar larva 4.2510.21 (8) 4.4510.46 (7) 0.41 4.3410.24 (15)
3rd instar larva 7.36£1.61 (8) 7.15£1.86 (7) 0.09 7.26+1.18 (15)
4th instar larva 28.86+2.86 (8) 11.71+1.71 (7) 4.94* 20.87+2.82 (15)
5th instar larva 139.24+4.28 (8) 51.3615.19 (7) 13.14* 98.23£12.15 (15)
6th instar larva - 111.89+18.97 (7) - 52.22+17.16 (15)
Total 181.07+4.41 (8) 187.25+17.56 (7) 0.40 183.95+8.21 (15)

1) n in parentheses is the number observed.

2) An asterisk for the #-value indicates a significant difference at the 95% confidence level (p < 0.05), by ¢-test.
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Fig. 3. Distribution of leaf consumption by each larval instar of Papilio polytes pasikrates Fruhstorfer.
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The Life History of the Common Mormon Butterfly, Papilio
polytes pasikrates Fruhstorfer (Lepidoptera: Papilionidae)

Su-Chiung Chen* Department of Horticulture, National Ilan University, 1 Shen-Lung Road, Sec. 1, Ilan 260, Taiwan
Sheng-Chih Ou-Yang Department of Research, National Taiwan Museum, 71 Guan-Qian Road, Taipei 10047, Taiwan

ABSTRACT

In the present study, fresh eggs of the Common Mormon Butterfly,
Papilio polytes pasikrates Fruhstorfer, were collected from a host in a net
room. The fresh eggs were placed in the laboratory under conditions of
25~32°C room temperature. Hatching larvae were individually reared on
leaves of Citrus sunki for observations of the morphology and life history of
the butterfly. The results are summarized as follows. The morphology of
various developmental stages in this species is described. The hatching rate
of the eggs was 42%. The time for eggs to hatch was 3 days on average. Two
types of larval stadium, namely five or six instars, were found. The durations
of the larval stage for both five-instar and six-instar types were 20.31 + 0.26
and 22.86 = 0.63 days, respectively, and 21.20 + 0.39 days averaged for the
two types; the six-instar type was significantly longer than the five-instar
type. The durations of the pupal stage for the five-instar type, six-instar type,
and the average of both types of larvae were 10.17 + 0.11, 10.60 + 0.25, and
10.28 + 0.12 days, respectively. The time required for eggs to become adults
in the five-instar type, six-instar type, and the average of both types of
larvae were 33.42 + 0.34, 35.50 + 0.87, and 33.94 + 0.39 days, respectively.
The threshold value of head capsule width for larvae to develop into pupae
was above 4.71 mm. The increment of the head capsule width of the larvae
was in accordance with the increase in the larval instar stage, and was
maintained at a ratio of 1.42~1.52 times. A linear regression coefficient
existed between the common logarithms of head capsule width of larvae and
the larval instar stage; this was in agreement with Dyar’s law. The
increments in both head capsule width and body length of larvae were in
accordance with the increase in the larval instar stage. The weight, length,
and width means of pupae were 0.92 + 0.09 g, 27.42 + 0.99 mm, and 11.12 +
0.22 mm, respectively. The means of wing length and width of adults were
40.66 = 2.84 and 27.25 + 4.70 mm. Leaf consumption increased as the larval
instar grew. The total leaf area consumed averaged over both types of larvae
was 183.95 + 8.21 cm? The greatest leaf consumption occurred at the final
instar larval stage. The fifth instar larvae of the five-instar type consumed
about 76.90% while the sixth instar larvae of six-instar type consumed,
59.76% of the total amount of leaves consumed.

Key words: Common Mormon Butterfly, Papilio polytes pasikrates Fruhstorfer,
morphology, life history, head capsule width, leaf consumption.
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