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Effect of temperature on post-diapause development in hibernating pupae

of the cabbage butterfly, Pieris melete Ménétriés ( Lepidoptera: Pieridae)
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Abstract: To understand the effect of temperature on post-diapause development of hibernating pupae of the
cabbage butterfly, Pieris melete Ménétriés, the post-diapause development of hibernating pupae at different
temperatures and the adult emergence under natural conditions were systematically investigated. The results
showed that the threshold temperature and effective accumulated temperature for post-diapause development
of over-wintering male and female were 7.1 +1.5%C, 133.4 +3.3 day-degrees and 7.4 +0.4°C, 155.7 +
5.3 day-degrees, respectively. According to the observations of emergence of adults under natural
conditions and the natural temperatures above development threshold for 7 successive years, the effective
accumulated temperature for the emergence of 50% individuals was estimated as 142.2 +12.2 and 149.2 +
13. 8 day-degrees for the male and female, respectively, which were close to the theoretical value. The
adult emergence date for 50% over-wintering individuals can be calculated by using the theoretical effective
accumulative temperature according to natural temperatures between February and April based on the above
data.
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Fig. 1 Effect of temperature on post-diapause development of Pieris melete hibernating pupae
A: S Male; B: #fEH Female.
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Fig. 2 Relationship between cumulative proportions of hibernating male (A) and female (B) emergence and

effective accumulated temperature of Pieris melete maintained under natural conditions

A: n=211-984; B: n=203 -982.
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Table 1 Observed and predicted date for 50 % hibernating pupae of Pieris melete

WEZZ{E Observed value

BuE (H-7)

y S 3 - . Z(d
F J S0% P RM(A-H) HEBIE(H - B Predicted date for 50% adult . (4
Year Sex Date for 50% adult Effective accumulated temperature . Distance

eclosion ( month-day)
eclosion (' month-day) (day-degree)

é 03-09 120.4 03-11 -2
2002

Q 03-11 126.4 03-14 -3

) 03-26 160.3 03-23
2003

? 03-28 172.3 03-26

) 03-04 132.0 03-04 0
2004

? 03-06 133.1 03-09 -3

é 03-29 119.6 03-31 -2
2005

Q 03-31 119.1 04-03 -3

) 03-18 118.1 03-20 -2
2006

? 03-21 127.7 03-25 -4

) 03-14 207.5 02-27 15
2007

? 03-23 222.1 03-03 20

é 03-15 136.9 03-15 0
2008

Q 03-17 145.0 03-18 -1

) 142.2 £12.2 1.7£2.3

Mean + SE
? 149.2 +13.8 1.1+3.2

KIE2 A1 BUBRASAUE (M :133.4 [ - BE;MEd:155.7 H - BE), il 50% AP A9 H . Predicted date for 50%

adult eclosion was determined using the theoretical effective accumulative temperature of 133. 4 and 155.7 day-degrees for male and

female, respectively, since February 1st.
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