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Establishment of the Successive Rearing Method of Cabbage
Butterfly, Pieris rapae L. in a Room Condition

Mz Uy

Kwang Youl Seol* and Nam Jung Kim

Abstract - Cabbage butterfly, Pieris rapae was reared in a room to establish a year-round rearing
system. The eggs oviposited by the parent fed on host plant showed 89.2% of hatchability and
hatched in 3.9 days after oviposition. The larval period was 18.1 days under high temperature, long
day condition (25°C, 16L : 8D), showing 97.8% pupal ratio and emergence rate. However, under low
temperature, short day condition (21°C, 10L : 14D) the larval period extended to 23.6 days and the
pupal ratio was 70%. All of those pupae went into diapause. The oviposition preference experiment
on different hosts (Chinese cabbage, cabbage, turnip and kale) showed that hot-water extract was
preferred over methanol extracts or squeezed raw juices. The host preference showed that Chinese
cabbage was less preferred than the other three. The artificial ovipositing kit was constructed for the
oviposition in a room. The 48-hours old eggs could be stored for 7 days at 5°C and showed 70% of
hatchability. Non-diapausing pupae could be stored for 30 days at 5 to 15°C, showing 85% of
emergence rate. However, the pupae stored at 5°C showed longer storage period and higher
emergence rate. The systematic successive rearing method of cabbage butterfly in a room was
completed, based on the above experiments.
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Table 1. Mean egg period of Pieris rapae at 25°C

No. eggs Egg period (days)
Average
observed 3 4 5 6
116 51 31 27 6 1
(100)  @40) 267) (233) (52 (8 IO

( ) :percentage
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Table 2. Larval and pupal development of Pieris rapae under the different light-temperature conditions

Larval period (days)

Pupal

Reafi_ng od Emergence
conditions Ist 2nd 3rd 4th 5th Total ratio (%)  weight (g) I(’(‘;’;‘yos) rate (%)
25°C! 37 32 28 33 51 18.1+27 978 20404 72413 978
161 -3D . . . . . 1+2. . 00, 2+1. .
21°C! 47 41 42 42 64 236433 700 21404 - -
1L 14D . . . . . 6+3. . 10,

! One hundred hatched larvae were used in each temperature condition.
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1 Squeczed uice Ta.b.le. 3. O.Vip(.)§itiot} prefefen.ce to the various materials of
60 ( A Methend-extract artificial ovipositing kit for Pieris rapae
DOHot-waler exract
50 t . Materials No. of eggs* Materials ~ 1\O- of e2gs™
o oviposited oviposited
o 40 -
§ Plastic plate 1554212 Filter paper 1407
g 30} Netting fabric
g w0l (150 mesh) 80+7.1 Gauze 0
. Paraffin paper 13+42 Paper 0
Z 101 Acryl plate 6+2.1 Total 2551354
0 ! ; *by 4 females in 4 day periods.
Calbbage Chinese cabbage Kale Tumip

Hast plants

Fig. 1. Oviposition preference of Pieris rapae on the various
host-plants (leaf extracts). ¥Three copulated females were releas-
ed for 3 days.
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Oviposition preference(%)
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o [ | [ .

Green White Purple Yellow

Qvippsiting—paper color

Fig. 2. Oviposition preference of Pieris rapae on the various
ovipositing-paper colors. *Three copulated females were releas-
ed for 3 days.
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— h?t water extract
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Fig. 3. Diagram of the artificial ovipositing kit for Pieris rapae
modified from Shimoda and Kiuchi (1998).
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Table 4. Hatchabilities of Pieris rapae according to the various
cold storage periods at 5°C

Hatchability (%)
Storage timing
after 0¥11pos1t10n Duration of cold storage (days)
(hrs) 3 5 7 9 15
241 81 70 66 62 28
48! 87 83 72 57 18

'Fifty eggs were tested in each of 4 replications

Table 5. Emergence rates and periods to emergence of the cold-
stored pupae of Pieris rapae at the different temperature regimes

Cold- Cold- Emergence Periodsto Emergence

storaged storaged rate emergence  range
temperature period (days) (%) (days) (days)
10 100 58+£02 5~6

5oC1.2 15 90.0 58+03 4~6
20 930 56106 4~7

30 90.0 63105 6~8

10 96.7 41403 3~5

15°C1.2 15 86.7 33x05 2~4
20 90.0 28+02 1~3

30 86.6 14+05 1~2

—%o] ffj_o]z:] /E‘l-‘é——/‘;ﬁ] ol %j\"-‘_—; 7}-]\‘9‘&‘ Ag 7—}_%‘:} 'Twenty pupac were tested in each temperature condition.
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