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Morphology and Life History of Graphium
sarpedon connectens Fruhstorfer

Yu-Chen Hung  Su-Chiung Chen’

Department of Horticulture, National Ilan University

Abstract

The study was performed to collect the basic biological information, external
morphological description and life history, of Graphium sarpedon connectens Fruhstorfer
(Lepidoptera: Papilionidae). Fresh eggs of Graphium sarpedon connectens were collected
from leaves of host in a net room. Fresh eggs were placed in a growth chamber under

conditions of 25°C, 80 + 596 RH, and with a photoperiod of 14-h of light and 10-h of

darkness. Hatched larvae were individually reared with leaves of Cinnamomum camphora (L.)
Sieb. for a series of observations of morphology and larval development. Results show that
eggs to hatch was 3.64 + 0.65 days on average, eggs are spherical and smooth with a
pearl-like luster. The larval stage was 27.82 + 2.97 days on average, color change of larval
stage with the increase of instar turned from dark brown to emerald green, the scolus change
of larvae was vary with instar increased, and the dorsal of thorax 3 of 5™ instar appeared
obvious a yellow stripe. The pupa stage was 15.71 + 0.69 days on average, pupa weight was
in average 1.04 + 0.12 g, pupa color collocated yellow ridges such as host plant leaves, to
avoid the predators. The means of wing length, wing width and weight of adults were 40.96 +
1.55 mm, 34.17 £ 1.25 mm and 0.36 = 0.06 g, egg to adult emergence was 47.18 + 3.16 days
on average. Although male and female adult butterflies are morphologically similar, but
differences on growth performance of Graphium sarpedon connectens between sexes, were
observable, such as from egg to adult the developmental time of females spend 3.65 days
longer than the males, and females in pupal weight, weight adult ,wing length and wing width

are higher and larger than the males.

Keywords: Great mormon (Papilio memnon heronus Fruhstorfer), semi-synthetic artificial
diet, pomelo (Citrus grandis (L.) Osbeck), growth and development, biological

characters.

* Corresponding author. E-mail: scchen@niu.edu.tw
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Fig.1 Morphology of the egg stage and behavior of the 1% instar larva newly hatched of
Graphium sarpedon connectens. (A) an egg lay on the immature twig, (B) an egg, (C) the
egg gradually turn into yellow while hatching, (D) the hatching egg, (E) the 1% instar larva
is feeding on eggshells.
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Fig. 2 Morphology of the 1st to 4th instars of Graphium sarpedon connectens. (A)
the 1st instar larva (lateral view), (B) the 1st instar larva (front view), (C) the 2nd
instar larva (lateral view), (D) the 2nd instar larva (front view), (E) the 3rd instar

larva (lateral view), (F) the 3rd instar larva (front view), (G) the 4th instar larva
(lateral view), (H) the 4th instar larva (front view).
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Fig. 3 Morphology of the 5th instar of Graphium sarpedon connectens. (A) the 5th instar
larva after ecdysis, (B) the Sth instar larva (dorsal view), (C) the 5th instar larva (lateral
view), (D) the 5th instar larva (front view), (E) Angularis of the 5th instar larva, (F) the 5th
instar larva pupates soon.
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Fig. 4 Morphology of pupa Graphium sarpedon connectens. (A) Prepupa (lateral view),
(B) Pupa (dorsal view), (C) Pupa (annular silk), (D) Pupa on leaf dorsal of Cinnamomum
camphora, (E) Upcoming eclosion of pupa, (F) Pupa shell.
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Fig. 5 Morphology and mating of adult Graphium sarpedon connectens. ( A) Female
(dorsal view), (B) Female (ventral view), (C) Male (dorsal view), (D) Male (ventral view),
(E) Male have sexual character, (F) Female have no sexual character, (G)Mating.
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Table 1 Duration in days of various growth of Graphium sarpedon connectens at 25+ 1°C
Developmental period (X + SEM) (n)"
Life stage 2
Female Male t-value Total

Egg 3.72 £ 0.54(25) 3.55+0.76(20) 0.88 3.64 £ 0.65(45)

1*" instar larva 4.00 £+ 1.38(25) 3.45 +0.69(20) 1.74 3.76 £ 1.15(45)
2" instar larva 3.60 + 0.87(25) 2.95 £0.76(20) 2.64%* 3.31 £ 0.87(45)
3 instar larva 4.00 + 0.87(25) 4.00 + 0.76(20) 0 4.00 £ 0.80(45)
4™ instar larva 6.40 + 0.82(25) 5.70 + 1.30(20) 2.1% 6.09 + 1.10(45)
5" instar larva 11.28 £ 1.06(25) 9.90 + 1.45(20) 3.69%* 10.67 + 1.41(45)
Larva stage 29.28 £2.42(25)  26.00 + 2.60(20) 4.37* 27.82 £2.97(45)
pupa 15.80 £ 0.70(25)  15.60 + 0.68(20) 0.96 15.71 £ 0.69(45)

Egg to Adult 48.80 £2.60(25)  45.15 +2.60(20) 4.68* 47.18 + 3.16(45)

1)n in parentheses is the number observed.
2)An asterisk for the 7-value indicates a significant difference at 959G confidence level (p

<0.05), by #test.
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Table 2 The width of head capsule of each instar larvae of Graphium sarpedon connectens

at25+ 1C
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Larval stage

Head capsule width ( X + SEM, mm) (n)"

Female Male t-value” Total
Ist instar 0.79+0.02 (25)  0.79+0.02 (20) 0.13 0.79 £0.03 (45)
2nd instar 1.22+£0.02 (25) 1.22+0.03 (20) 0.04 1.22 £0.02 (45)
3rd instar 1.93+0.04 (25) 1.93+0.03 (20) -0.15 1.93 £0.04 (45)
4th instar 2.92+0.06 (25) 2.86+0.07 (20) 3.04 2.89 £0.07 (45)
5th instar 435+0.09 (25) 4.31+0.08 (20) 1.39 4.33 £0.08 (45)

1) n in parentheses is the number observed.
2) An asterisk for the #-value indicates a not significant difference at 95% confidence level

(»<0.05), by t-test.
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PHER
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PR %%ﬁF N

mm > 2 ZEHOT 4G 8.51 £0.87 ~ 8.70 £ 0.74 mm - ELS T 15T, 13.40 + 1.36
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TrED R F,w i-test 53 FTIE ﬂﬁg{g R B
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mm °
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Table 3 [[Jhe body length of each instar larvae of Graphium sarpedon connectens at 25 +
1°C

Body length ( X+ SEM, mm) (n)"

Larval stage

Female Male t-value® Total
1* instar 2.90 £0.22 (25) 2.99 £0.18 (20) -1.49 2.95+0.21 (45)
2" instar 5.08 £ 0.66 (25) 5.26 £ 0.59 (20) -0.97 5.16 £0.63 (45)
3 instar 8.51 £ 0.87 (25) 8.70 £ 0.74 (20) -0.79 8.60 £ 0.81 (45)
4™ instar 13.15+1.22 (25) 13.71+£1.4920) -1.39 13.40 £ 1.36 (45)
5™ instar 22.09 £1.68 (25) 22.26 +2.03 (20) -0.29 22.16 + 1.83 (45)

1)n in parentheses is the number observed.
2)An asterisk for the #-value indicates a not significant difference at 959 confidence

level (p<0.05 ), by t-test.
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BB 1 B (p<0.05) o HYRIZ R T $95 40,96 + 1.55 mm > P 34.17 £ 1.25 mm -
FIEHEE 0.36 £ 0.06 g = 2%~ FHGRAGIZR T H]EE 41.74 + 1.38 139.96 = 1.13 mm ; 31
3 34.64 % 1.05 F{133.60 + 1.26 mm : Fi£115 0.40+0.03 #10.32:+0.04 g {3 r-test 537
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Table 4 [F’he pupa weight, adult weight, wing length, and wing width of Graphium
sarpedon connectens at 25+ 1°C

Item Female Male t-value ? Total
X+ SEM(n)" X + SEM(n) X+ SEM(n)
Pupa Weight (g) 1.12+0.09(25)  0.95£0.07(20) 6.83* 1.04 £0.12(45)
Adult Weight (g) 0.40£0.03(25)  0.32+£0.04(20) 8.35% 0.36 = 0.06(45)
Wing Length (mm) 41.74 £ 1.38(25) 39.96 + 1.13(20) 4.65* 40.96 + 1.55(45)
Wing Width (mm)  34.64 £ 1.05(25) 33.60 £+ 1.26(20) 3.02% 34.17 £ 1.25(45)

1)n in parentheses is the number observed.
2)An asterisk for the 7-value indicates a significant difference at 9595 confidence level (p
<0.05), by #-test.
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