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Abstract Effects of soil moisture and pupal chamber characteristics on the overwintering of Spodoptera exigua Hiibner
were studied in the field in Wuhan District. S. exigua pupae could survive more than 30 days in natural pupal chambers.
After 15 days the survival rate of pupae exposed to high moderate and low soil moisture levels decreased to 80% 20%
and 43% respectively. No pupae survived longer than 60 days. Extension of the treatment time over 60 days caused
pupae to blacken swell and decay until only a residual puparium remained. The pupal supercooling point ( SCP)
freezing point (FP) and body water content (BWC) differed significantly between the three different soil moisture
levels (P < 0.05). SCP FP and BWC were the lowest ( - 20.2 £ 1.1) € (- 11.95 + 2.5)%C and
(57.6 £7.7) % respectively at the lowest soil moisture level. The pupal chamber evidently provides essential

protection required for pupae to overwinter in field.

Key words Spodoptera exigua pupae soil moisture pupal chamber overwintering

Spodopiera exigua Hiibner ( French (1969)  Kimura (1991)
Lepidopotera: Noctuidae : 44°N N N N N
Spodoptera)
35 108 170 ( Brady and (Suenaga and Tanaka 2000) .
Ganyard 1972) . 57°N  45°S (Kurdov 1986;1987) . ( Trumble
. 20 90 and Baker 1984) o
( 1999; N N
2000 ; 2002 ; 2004) . (Fye and Carranza 1973)
R : « ) (200803007) .
o E-mail :xpwang@ mail. hzau. edu. cn

120100444 120100844



° 127 -

(Chen et al. 1988;
1993) . (
1990; 2001)
( 1993;
1995; 1995)
(
1994) .
( 2005) »
( 2001 ; 2005)
1
1.1
1.1.1
(0 ~3.0 cm) . (3.1 ~6.0 cm)
(6.1 ~10.0 cm) o
100 ¢ 105 C 24 h
(%) = x 100
11% + 18%
21% »
1.1.2 2008 7
(25
+1)C 60 % ~80 % L:D =16
: 8 o
1.2
1.2.1
3
( 16 cm 14 cm) 25 C
10 15 o 3d
(
) 20 C(2d)—15 C

(2 d)—10 C(2 d)

o

( ) X X = 340 cm x 120
cm X20 cm 2008 12 9
15.30.60.90 120 d 3 /
1. 1. 1,
(25 1)C 60 %
~80 % L: D=14: 10
( 2001) .
1.2.2
(
) o
80 C 12 h
1.2.3
3
. (1) 1 1
PCR PCR
:(2)
:(3)
5 400
400 PCR 20 / 20
400 20 /
20 o
20 / 20 o
2009 12 9 60 ( )
2 ~3 cm o
o 15.30.60.90 120 d
3 /. (25 =
1) 60 % ~80 % L:D =14:10
( 2001) .
1.3
SPSS (SPSS Inc. Chicago Illinois

U.S. A.)

~



* 128 - Chinese Journal of Applied Entomology 48
(%) (ANOVA) . .
LSD P =0.05.
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Table 1 Effects of soil moistures on pupal survival and cold hardiness of S. exigua
(%) (%) . .
d C) C %
(%)* O Soil moisture Survival ) ) %)
Treatment ) Surpercooling Freezing Body water
Primary soil ime (d) when sampling rate s () s () . @)
1 ts ts tent > 0
misture (%) ime (%) %) points points content of pupae (%
15 1.2 80 (n=13)
30 15.6 0 (n=30)
11 -20.2+1.1 A -11.95+2.5 A 57.6 £7.7A
_ 60 17.5 0 (n=30) y oy y
( opsoil) 90 2.5 0 (n=30) (n=15) (n=13) (n=15)
120 16.5 0 (n=30)
15 18.5 20 (n=15)
18 30 20.4 0 (n=30)
-12.3+9.9B -9.36 £2.8 B 58.8 +11.4B
( 60 20.9 0 (n=30)
(n=12) (n=12) (n=12)
Interface layer) 90 22.2 0 (n=30)
120 17.2 0 (n=30)
15 18.8 4 (n=11)
21 30 21.8 0 (n=30)
-14.1+40B -10.72+2.7 AB 8.6+7.0B
( 60 17.9 0 (n=30) N . "
Subsoil) 90 2.1 0 (n=30) (n=16) (n=16) (n=16)
120 16.1 0 (n=30)
: (P< 0.05);" 15 ;¢ 3
(0~3.0 cm) . (3.1 ~6.0 cm) (6.1 ~10.0 cm)

The different letters in the same row indicate significant difference (P < 0.05);

" shows the results of 15 d after treated; ©

indicates three soil moistures collected from topsoil (0 ~3.0 c¢m) interface layer (3.1 ~6.0 cm) and subsoil (6.1 ~10.0 cm)

respectively in field.
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Table 2 Effects of pupal chamber on pupal survival of S. exigua

35.8 %
100 % ( 2).

60 -

‘ (d) (%)
Type of pupal Treatment Sample Survival rate N
ote
chamber time (d) Number (Ind.) (%)

15 80 12.2

Simulated chamber Few pupae parasitized by entomogenous fungi
15 80 20.1

Natural chamber Parts of larvae couldn’t pupate little percentages of dead pupae
15 80 54 i

Without chamber Parts of pupae died and rotted

15 d

30 80 11 Little dead pupae percentage of pupae parasitized by entomogenous fungi more

Simulated chamber

than that of 15 d

30 80 35 Few larvae couldn’ t pupate few larvae and pupae parasitized by entomogenous

Natural chamber

fungi

30 80 21.2 i

Without chamber Percentage of rotten pupae more than prophase

a 2009 12 9 60.90 120 d 0.

a indicates the treatment time was 9 Dec. 2009 ; the survivals were zero at 60 90 and 120 d.

3 2008—2009
Table 3 Winter temperatures during 2008 —2009 in Wuhan

2008 12 2009 1 2009 2
<0%C <0%C <0%C

<0 (d) <0< (d) <0< (d)

(d) The longest ©) (d) The longest c) (d) The longest c)

Days below duration The lowest Days below duration The lowest Days below duration The lowest
0C continuously  temperature 0cC continuously ~ temperature 0C continuously temperature
(d) below 0 C ) (d) below c) (d) below 0 °C c)

(@ 0C (d) (d)
3 2 -0.9 10 7 -4.5 0 0 1.5
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Fig.1 Monthly mean temperatures and rainfalls

during December 2008 to April 2009 in Wuhan
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