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Cold hardiness of beet armyworm, Spodoptera exigua ( Hiibner )

HAN Lan-zhi ZHAI Bao-ping” ZHANG Xiao-xi

( Department of Entomology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Cold hardiness of the beet armyworm, Spodoptera exigua ( Hiibner), was investigated by
measuring the supercooling points and freezing points of three geographical populations ( Longyao, Hebei
Province; Hengyang, Hunan Province and Nanjing, Jiangsu Province) and the field overwintering test.
The results showed that supercooling points of pupae were the lowest, followed by adults, eggs and lar-
vae. Moreover, pupae have the most obviously supercooling phenomenon, so it was the most feasible
stage for overwintering. Cold hardiness of the population from Hengyang, Hunan Province was the most
powerful , followed by Longyao population ( Hebei Province) and Nanjing population ( Jiangsu Province ) .
Overwintering mortality were 100% , estimated by field trials in Nanjing with pupae burying in 2001 and
2002. And the winter temperature analysis also showed that the beet armyworm did can not survive the
winter in some years. These results illustrate that the beet armyworm can possibly not overwinter in Nan-
jing during a chilly winter. So it is suggested that the northern limit of permanent overwintering regions for
the beet armyworm be probably at the areas in the south of Nanjing.
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Table 1 Mean supercooling and freezing points in different stages of Spodoptera exigua in Nanjing, Jiangsu Province

LIPS AL FURLSSIFEY LE VKA
Stage Sample number Supercooling point Freezing point
i Egg 29 -14.60 £1.80 ¢ -13.25+2.41 a
1 #34h H 1st instar larva 18 -15.86 +£1.43 ab -13.83 +1.50 a
2 #54H 2nd instar larva 20 -14.70 £1.44 ¢ -10.54 +1.38 b
3 4 3rd instar larva 22 -13.5x1.11d -8.37+1.39 ¢
4 #3401 1 4th instar larva 31 -10.43 £2.45 e -3.79+2.20 f
5 #4h H 5th instar larva 30 -9.37+2.10f -2.75+1.10 g
% Larva 121 -12.41 +£3.27 -7.01 £4.37
T4 Prepupa 15 -16.13 £0.59 a -6.29+3.86 d
1 Hi&4H 1 day pupa 30 -15.27 +0.83 ab -5.44 +£1.23 de
3 Hi#%4f 3 days pupa 33 —15.46 £0.99 aabc -5.55+1.76 de
5 HI&E S days pupa 34 -15.12 +1.43 be -5.14x1.45 ¢
U Pupa 97 -15.55+1.13 -5.38+1.50
A Adult 30 -15.65+1.62 ab -7.49+2.00 ¢

T R TPREE TR « b2 UG AR R R R 22 5 18 2 ( Duncan O E 25K 58 ,P <0.05), F[F, Note: The data in the table are
presented as mean + SD and different letters show significant difference by Duncan’s multiple range test (P <0.05). The same for the following tables.
&2 AALPER A E B AR R A A TS A SR LSk =

Table 2 Mean supercooling and freezing points in different stages of Spodoptera exigua in Longyao, Hebei Province

M3 HEARL AN LUK
Stage Sample number Supercooling point Freezing point
Uil Egg 35 -12.28 +2.56 d -10.75+2.67 b
1 W54 1st instar larva 32 —-15.13 £2.52 be -14.21 £2.59 a
2 #345H 2nd instar larva 30 —-14.24 +2.10 cd -10.61 £2.57 b
3 #4345 H 3rd instar larva 31 -11.08 £1.80 e -6.66 +2.20 d
4 #5451 1 4th instar larva 29 -10.19£2.76 e —-4.75+2.49 ¢
5 #3418 5th instar larva 29 -8.26+2.72 —-4.78 +2.56 ¢
% Larva 151 —-11.88 +£3.48 -8.34 +4.46
L] Prepupa 21 —15.10 +1.45 be -3.44 +2.69 f
1 B4 1 day old pupa 41 -15.87 £2.08 ab -6.14+2.32 d
3 HiAUH 3 days old pupa 48 -16.30+0.88 a -6.14+1.96 d
5 Hi#AMH 5 days old pupa 44 -16.41 £0.93 a -5.63+£1.95 de
i Pupa 134 -16.43 +0.89 -5.93+1.95
A Adult 38 -15.18 £2.25 be -7.99 +£2.99 ¢
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Table 3 Mean supercooling and freezing points in different stages of Spodoptera exigua in Hengyang, Hunan Province

s HEAR AN LUK
Stage Sample number Supercooling point Freezing point
b Egg 30 -12.62+2.33 ¢ -11.12+2.86 b
1 #5540 H 1st instar larva 33 —15.96 +1.93 abe -14.12+2.39 a
2 W45 M 2nd instar larva 32 -14.54 £1.57 d -10.51 £2.79 be
3 W 4h H 3rd instar larva 31 -12.88 £1.49 e -6.22+2.68 e
4 #5401 1 4th instar larva 33 -11.60 £2.82 f -5.87+3.4 e
5 W4 H Sth instar larva 32 -8.65+3.13 g -2.75+1.90 g
Ll Larva 161 -12.74 £3.40 -7.93 +4.81
L] Prepupa 34 —-15.61 +£1.16 be -4.40+1.57 £
1 Hi?%H 1 day old pupa 41 -16.72+1.22 a -7.61x1.71d
3 Hi¥U 3 days old pupa 43 -16.30 +0.88 ab -8.01+1.74d
5 HIENE S days old pupa 44 -16.41 £0.93 ab -7.89+1.64 d
i Pupa 128 -16.61 +1.83 -7.84+1.71
B Adult 43 -16.03 +1.15 cd -9.80+1.80 ¢

*4 MERBE=AFEHBMELLTSH SFEKS

Table 4 Supercooling and freezing points of Spodoptera exigua in three different geographical populations

LS HFEFFHE Geographical populations
Stage 4 5L Nanjing [%5¢ Longyao 5B Hengyang
Ui Egg ¥ 14 Supercooling point -14.60 +1.80 a -12.28 £2.56 b -12.62+2.33 b
ZEVK S Freezing point —-13.25+2.45 a -10.75+2.67 b -11.12+2.86 b
2 H Larva fOREESIN=Y Supercooling point —12.41 £3.27 ab —-11.88 +3.48 b —-12.74 £3.40 a
ZEUK Freezing point -7.01 +4.37 b —-8.34 +4.46 a -7.93 +4.81 ab
i Pupa IS Supercooling point -15.55+1.13 ¢ -16.43 +0.89 b -16.61 £1.83 a
ZEVK S Freezing point -5.38+x1.50 ¢ -5.63+1.95b -7.84+1.71 a
L Adult J A1 15 Supercooling point -15.65 +£1.62 ba -15.18 £2.25 b -16.03+1.15 a
ZEUK Freezing point -7.49+2.00 b -7.99+2.99 b -9.80+1.80 a
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Table 5 Mortality of the buried pupae of beet armyworm in Nanjing during winter (B9 5T Nanjing)
855 I5F ] TBURE i 1] AE PRI E] (d) Ab PR (k) FET-HR FHIBETR(% )
Date of Sampling Duration Pupae number Dead Mean

burying pupae date exposured treated pupae mortality

2001.12.22 2002.02.22 60 60 60 100. 00
60 60 60

2001.12.22 2002.03.08 75 60 60 100. 00
75 60 60

2002.12.09 2002.12.24 15 25 23 88.00
15 25 21

2002.12.02 2003.01.01 30 30 30 96.67
30 30 30
30 30 27

2002.12.26 2003.02. 10 45 25 24 98.32
45 30 30
45 30 30

2002.12.08 2003.02. 08 60 30 30 100. 00
60 30 30

60 30 30
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