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Timing of Diapause Induction and Number of Generations of

Helicoverpa armigera (Hiiber) (Lepidoptera: Noctuidae) in Suwon, Korea
Jin Kyo Jung*, Bo Yoon Seo', Chang-Gyu Park', Seung-Joon Ahn’, Ju Il Kim and Jum Rae Cho’

National Institute of Crop Science, Suwon-si 16616, Korea
'National Academy of Agricultural Science, Wanju-Gun 55365, Korea
*National Institute of Horticultural & Herbal Science, ‘Wanju-Gun 55365, Korea
*Rural Development Adminstration, Jeonju-si 54875, Korea

ABSTRACT: We investigated the induction of pupal diapause and number of generation for H. armigera using outdoor rearing and sex
pheromone trapping in Suwon, Korea. Over-wintering pupae were induced when neonate larvae were reared in the outdoors from late
Aug. to early Oct. in 2013 and 2014. H. armigera adults emerged from late May to early Jun. for 2013 colonies and from late May to late
Jun. for 2014 colonies. The colonies placed after mid September produced only diapause pupae, to show environmental conditions that
day-lengths on the rearing start date were 11 h 49 min~12 h 24 min, and mean temperatures before pupation were 14.8~20.7°C . Summer
diapause was not observed in all colonies. The peak occurrence of H. armigera adults from sex pheromone trap in Suwon and Hwaseong
were pooled and showed four generations (1st: from late Apr. to mid Jun., 2nd: from mid Jun. to late Jul., 3rd: from mid Jul. to late Aug,,
4th: from late Aug. to mid Oct.). A degree-day model for development of H. armigera developed by Mironidis and Savopoulou-Soultani
(2008) was used to validate the number of generation from field observations using pheromone traps. The 3rd and over-wintering
generations were mainly overlapped. It was decided that H. armigera has one over-wintering and three complete generations in a year,
and diapause is induced from offsprings of the 3rd and 4th generations adults. It is expected that larvae of the 1st and 2nd generations
give a damage to ear zone in maize fields in which have been planted during April.
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Fig. 1. Cumulative proportion of pupation and adult emergence in winter-diapause colonies of 4. armigerawhen the neonate larvae were
reared at different dates under outdoor condition in Suwon, 2013 (above) and 2014 (below). Colonies were separated with the symbols of

square, circle and inverted triangle, respectively.
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Fig. 3. Adult occurrence patterns of H. armigera investigated
with sex pheromone traps in Suwon and Hwaseong, 2010~2014.
The horizontal lines indicate peak to peak generation time calculated
by the linear degree-days model of Mironidis and Savopoulou-
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while the solid lines are generation time to the next adult.
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Fig. 4. Actual development time (dots) from neonate larva to adult emergence of H. armigera with standard deviation (vertical bars) in
outdoor environment, comparing with predicted development times by the linear degree-days models of Mironidis and Savopoulou-Soultani
(2008). The development times indicated by inverted triangle symbol were predicted by the model based on the temperature-dependent
development data at constant temperatures (lower development threshold (LT) 10.52°C, Degree-days (DD) 238.09 for larva and LT 10.1
7°C, DD 192.3 for pupa) while the development times with triangle symbol were based on the model with data of alternating temperatures
(LT 2.17°C, DD 416.16 for larva and LT 1.06°C, DD 285.71 for pupa). The predicted adult emergence date was obtained by adding DD of

pupa after DD of larva.
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