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Abstract

The beet armyworm, Spodoptera exigua (Hiibner), is a polyphagous pest that causes serious
damages to a wide range of agricultural crops including beet, potato and cotton. In order to deepen our
understanding of the biology of the pest during the winter, overwintering larvae of beet armyworm were
collected from the fields from November 2008 through March 2009. Using HPLC technique, the level of
cryoprotectants (antifreeze compounds) inside the body of larvae was measured and the following five
compounds were detected: trehalose, glucose, myo-inositol, glycerol and sorbitol. It is found that the
amount of polyols and trehalose is always higher than the other compounds and during the coldest days of
the winter their level sharply increases from 0.99 mg/g fresh weight in November to 3.9 mg/g fresh
weight in January. The results suggest that trehalose is the key cryoprotectant that helps overwintering
larvae of beet armyworms survives during the harsh winter days.
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Fig. 1. Monthly average temperature, average monthly minimum temperature and the absolute
minimum temperature from September 2008 to June 2009.
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Fig. 2. HPLC chromatogram of cryoprotectants separation in a sample of overwintering 5th
instar larvae of beet armyworm collected in February 2009. Column type: Ca, 59305~
U, 300 x 7.8 mm, Supelco, USA, solvent and mobile phase: water, flow: 0.5 ml/min,
detector type: RI, externa (column) temperature: 80°C and internal (detector)
temperature: 30°C.
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Fig. 3. Cryoprotectants changes in the overwintering larvae of beet armyworm from
November 2008 to March 2009. A, Trehaose; B, Glucose; C, Glyceral; D, Myo-

inositol and E, Sorbitol. Vaues 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. Cryoprotectants changes in the different stages of lab-reared beet armyworm. A,
Trehalose; B, Glucose; C, Glyceral; D, Myo-inositol and E, Sorbitol. Values labeled

with the same |etters are not significantly different at the 5% level by Tukey’s test after
ANOVA.
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Fig. 5. Cryoprotectants changes in the lab-reared 5th instar larvae (control), lab-reared 5th
instar larvae that treated at 15°C for 72h (treated larvae) and overwintering larvae of
beet armyworm collected in January 2009 (overwintering larvae). A, Trehalose; B,
Glucosg; C, Glyceral; D, Myo-inositol and E, Sorbitol. Values labeled with the same
letters are not significantly different at the 5% level by Tukey’s test after ANOVA.
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