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Abstract

The beet armyworm, Spodoptera exigua (Hiibner), is a highly polyphagus insect that
feeds on many cultivated hosts and weeds. To understand how well this pest survives in cold
temperature during winter, seasonal variation in the supercooling points (SCPs) were studied
in field-collected and lab-reared samples. In this study, the beet armyworm overwintered as
dark mature larvae in dried fallen leaves or on the soil surface. Their SCPs increased
significantly (P<0.01) from -12°C in November to -6°C in March and these larvae could
survive below their SCPs. However lab-reared ones could not survive below their SCPs.
Supercooling points of different stages of lab-reared samples changed significantly (P<0.001)
and it was lowest in eggs (-28°C). Trehalose, glucose, glycerol and sorbitol were identified as
main cryoprotectants. Glycogen contents were significantly (P<0.01) decreased (more than
70%) in larvae collected in February and March rather than overwintering larvae collected in
November and December. In different stages of lab-reared samples it changed significantly
and was highest in pupae. So, it seems that overwintering larvae of beet armyworm are freeze
tolerant and glycogen is a major reserve for overwintering during cold months.
Key words: Beet armyworm, Spodoptera exigua, supercooling points, cryoprotectants,

glycogen.
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Fig. 1. Monthly mean of minimum temperature and the lowest

recorded temperature from July 2008 to July 2009
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Fig. 2. Supercooling points (SCPs) of the overwintering larvae of beet armyworm, S. exigua
from November 2008 to March 2009. Values labeled with the same letters are
not significantly different at the 5% level by Tukey’s test after ANOVA
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Fig. 3. Supercooling points (SCPs) of the lab reared beet armyworm during different
stages. Values labeled with the same letters are not significantly

different at the 5% level by Tukey’s test after ANOVA.
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Fig. 4. HPLC chromatogram of cryoprotectant sepration in a sapmle of the

overwintering 5" instar larvae of beet armyworm collected in January 2009
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Fig. 5. Glycogen content changes in the overwintering larvae of beet armyworm from
November 2008 to March 2009. Values labeled with the same letters are not

significantly different at the 5% level by Tukey’s test after ANOVA
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