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Effect of Temperature on Development of Swallowtail

butterfly, Papilio polytes pasikrates Fruhstorfer

Su-Chiung Chen, Chun-kai Wang, Hui-shan Su,
Ching-yao Yang, Wei-yu Cheng
Department of Horticulture, Nation Ilan institute of Technology

Abstract

In the present test, fresh eggs of swallowtail butterfly, Papilio polytes
pasikrates Fruhstorfer were collected from the host in the net room. The

fresh eggs were conducted in the growth chamber with 20°C ~ 25°C ~ 30C

and room (25~30°C ) ,80+5% RH - and in a photoperiodism of 14 hr light

and 10 hr darkness. The hatching larvae were reared with leaves Citrus
sunki Hort. individually. An observation series of the swallowtail butterfly
development were conducted. Results indicated that the hatching rate was
low at various temperatures, but high survival rate from 1st instar larvae to
adult was observed. At various temperatures, the longest duration was

found at 20°C and the shortest at 30°C . The duration at 20°C is twice time
as long as that at 30°C. The duration decreased as the temperature rised

from 20°C to 30°C. The low temperature thresholds for the development

of egg, 1st, 2nd, 3rd, 4th, 5th instar larvae, and pupae were estimated to

be 10.33, 13.42, 12.74, 12.65, 10.56, 9.58, and 12.42°C, respectively. The

effective accumulated temperature of egg, 1st, 2nd, 3rd, 4th, 5th instar
larvae, and pupae were 60.11, 35.43, 32.22, 34.21, 53.80, 111.45, and
145.03 day-degrees, respectively. It required 488.61 day-degrees for the
development from egg to adult. In width of head capsule way, 1st instar to
4th instar  were significantly different at various temperature, but 5th
instar were not significantly different. Larvae with head capsule wider than



4.57 mm were destined to become pupae at the next ecdysis. The leaf
consumption of each instar was calculated. Leaf consumptions of 25°C

and room temperature were 215.44 cm ? and 196.76 cm 2 , which showed

no statistical significance. The results could provide information for
education materials and mass production of the swallowtail butterfly.

Key words: Papilio polytes pasikrates Fruhstorfer, temperature,
development, leaf consumption.



Papilio polytes pasikrates Fruhstorfer

Lepidoptera Papilionidae Papilio
1,2
KN
a0

Papilio polytes Papilio
polytes pasikrates (4[] Citrus spp. Eanth

oxylun Clausena excavata Glycosmis citrifolia

Toddalia assatica KN

Citrus

poonensis C. sinensis C. @nkan C. grandis
C. sunki C. margarita C. limon C.

microcarpa C. limonimedica C. kotokan

a, 3,5, 6, 7,38, 9 VakiaRathanaet al
1996 1 2l

20
24m 5.5m
3.6m 16x16 Rutaceae



Citrus sunki Hort. C. margarita C. limon
C. grandis Lantana camara
Pentas lanceolata Sambucus formosana Wedeila

trilobata Asclepias curassavica Impatiens
wallerana Tagetes patula Sachytar pheta jamaicensis

Michelia alba Duranta repens Portulaca
oleracea Ageratum houstonianum Cassin fitula

Michelia formosana Cinnamoman camphora

10

120cm 80~100

9.2 8cm 5.88
250cc 20 25 30
80+5%RH 14L 10D 5:00 19:00 25~30
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11 9cm 8 500cc
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Table 1. Rate of survival of various growth of Papilo polytes pasikrates
Fruhstorfer at varioustemperature

Temp Egg L arva stage pupa Egg-A
hatching 1st 2nd 3rd 4th  5th dult
20 49 878 953 100 92.7 100 97.4 33
25 52 846 955 100 100 905 948 33
30 39 923 100 100 100 100 100 34
CK 42 100 100 952 100 100 80 32

Table 2. Duration in days of various growth of Papilo polytes pasikrates Fruhstorfer at varioustemperatur

Temp Egg Larva__Prepupa Pupa Egg- Adul
n x*+SE n X+ SE Xx+SE  n X+ SE n X+ SE

20 4 9 +1 .50. 138 3t2 . 734d .192 16 3 7 £1 .1594. a736 566 . 84 a

0.1736 0.0315 0.0506 0. 0176

25 5 2 +0 .47. 548 1+2 . 24 d .:0000 3 6 +0 .1715.8030 3tB. 88 b

0.2252 0.0548 0.09009 0.030040

30 3 9 +0 .30. 0&:w® 145 . 068d .:0000 36 +1 . 080 8442 246 . 80 ¢

0.3333 0.0663 0.1188 0.0377



CK 21 +0 .30. 0@ 281 . 784 .10505 1 6 =0 .1405. 265 3:8. 830D
0.3333 0.0472 0.0976 0.02095

1) Meansfollowed by different letterswithin the same column are significantly different at p  0.05, by

Duncan’s new multiplerangetest.
2) Parenthsesis development rate.
3) n: No. observed.

Table 3. Duration in days of each instar larvae of Papilo polytes pasikrates Fruhstorfer at various

temperature
Temp Larva stage
1st 2nd 3rd 4t h 5t h
( )" X+SE  n X+SE n X+SE n  x+SE n X+ SE

20 43 51..7107 a 4310. 645 a0 411 . 8280 380 . 84a87 381. 30a08

25 44 20..6567 b 420. 728861 2+0. 8643 420. 830.b55 381. 1@8b73

30 36 2¢0. 83b 360. 611.c8B 6. 0834 360. 425.c83 36x0. 65Cc67

CK 21 20..4581 b 231 . 1300a7 20:0. 84b0 280. 630.b55 20:0. 69 b15

1) Meansfollowed by different letterswithin the same column are significantly different at p  0.05, by

Duncan’s new multiplerangetest.
2) n: No. observed.

Table 4. Thelower developmental threshold and accumlated effective
temperature day-degrees for variousgrowth stages of Papilo
polytes pasikrates Fruhstor fer



Life stage Lower developmental Accumulated dffective
threshold temperature day-degrees
Egg 10.33 60.11
1st instar 13.42 35.43
2nd instar 12.74 32.22
3rd instar 12.65 34.21
4th instar 10.56 53.80
5th instar 9.58 111.45
Pupae 12.42 145.03
Egg-Adult 11.11 488.61

Table5. Thewidth of head capsule of each instar larvae of Papilo polytes
pasikrates Fruhstorfer at varioustemperature

Temp Larval stages

1st 2nd 3rd 4th 5th
20 0.74+0.08b  1.23+0.0l1a 1.98+0.16a 3.04+0.23a 4.67+0.39a
25 0.77+0.08b  1.23+0.09a 1.86+0.16b  3.08+0.18a 4.80+0.32a
30 0.64+0.05c 1.02+0.12b 1.70+0.30c  2.89+0.40b  4.57+0.58a
CK  0.83t0.09a 1.27+0.16a 1.93+0.16ab 3.04+0.15a 4.59+0.40a

1) Meansfollowed by different letterswithin the same column ar e significantly
different at p 0.05, by Duncan’s new multiple range test.

Table 6. The body length

Fruhstorfer at varioustemperature

of each instar larvae of Papilo polytes pasikrates



Temp Larva stages

1st 2nd 3rd 4th 5th

20 3.38+0.30ab 6.97+0.89ab 11.49+1.27a 18.04+2.30a 24.18+1.98b
25 3.45+0.32a 6.40+1.05b 11.87+1.94a 17.01+2.92ab 25.75+3.07a
30 3.34+0.38a 7.03+x1.57a 11.12+1.83a 15.93+2.42b 23.47+2.83b

CK  3.24+0.20b 5.56+0.94c 0.99+1.41b 14.28+1.57c 24.37+2.46ab

1) Meansfollowed by different letterswithin the same column ar e significantly
different at p  0.05, by Duncan’s new multiple range test.

Table 7. Theweight, body length of pupa and adult wing length, width of Papilo
polytes pasikrates Fruhstorfer at varioustemperature

Temp Pupal weight Pupal body length Wing length Wing width

g mm mm mm
20 1.02+0.11a  29.82+1.81a 42.67+2.37a 31.62+1.59a
25 1.01+0.13a  29.79+1.40a 42.95+2.91a 31.68+2.42a
30 0.95+0.16ab  28.24+1.37b 41.65+2.42ab 30.15+2.51a
CK 0.92+0.09p  27.42+0.99b 40.66+2.84b 27.25+4.70b

1) Meansfollowed by different letterswithin the same column ar e significantly
different at p  0.05, by Duncan’s new multiple range test.
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Table 8. Theleaf consumption 2

Fruhstorfer at varioustemperature

of each instar larvae of Papilo polytes pasikrates

Temp Larva stages
1st 2nd 3rd 4th 5th Total
25  1.38+048  4.16+158 11.99+342* 23.95+453 163.96+32.60  21544+31.15
CK 136+1.06  4.25+t0.60 7.36+455 30.54+ 9.61* 151.74+46.45  196.76+37.05
1) Meansfollowed asterisks are significantly differentat p  0.05, by t-tests.
1. 1986 47 4
2. 1998
256

3. 1985

181
4 . 1977
5. 19914

187
6 . 1998
166
7. 1995
341
8. 19814 142
9. 1998
312
10. 1984 183
11. 1997 3
445
12. Venkata Ramana, S. P., J. B. Atlur
Life cycPeapiofi o pdleptieogdpt er a: Rhop
Papilionidae from I ndia. J. Taiwan
13. 1980 4 2 4
14. 1995
7 13-24
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