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Preliminary studies on the cold hardiness of
Mythimna separata (Walker)

ZHENG Ao-Bing~ ZHAI Bao-Ping

(Key Laboratory of Integrated Management of Crop Diseases and Insect Pests, Ministry of Education and Ministry of Agriculture,
Department of Entomology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract [Objectives] To investigate the cold hardiness of the beet armyworm Mythimna separata (Walker) in order to
provide a basis for predicting outbreaks of this pest. [Methods] We measured the super-cooling point (SCP), freezing point
(FP) and water content of armyworms at different developmental stages that were raised under different photoperiods.
Armyworms overwinter as pupae and mature larvae in some regions, so pupae and mature larvae were measured at 0, 5 and
10 |, respectively. [Results] 1. The SCP, FP and water contents of pupae were lowest, and there were significant differences
in the SCP, FP and water content of different development stages (P<0.05), but not different photoperiods. 2. The survival rate
of larvae and pupae varied greatly with temperature. Mortality increased as temperature decreased from 10 to 0 at
intervals of 5 , regardless of developmental stage. The mortality of pupae was higher than that of mature larvae. The
susceptibility of male and female pupae to low temperature differed; female pupae had higher mortality at lower temperatures
when the exposure time was shorter. [Conclusion] The cold hardiness of pupae was highest, and the sustained duration of
low temperature influenced the sex ratio of pupae and the mortality of overwintering individuals, thus affecting the dynamics
of the population in the following year. Photoperiod had no influence on the cold hardiness of armyworms.
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Tablel Different treatment timesand temperature
designing for cold hardinesstest of Mythimna separata
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Fig.1 The moisture content and average super-
cooling point (SCP) of Mythimna separate at
different developmental stages
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Fig. 2 Themortality of mature larvae and pupae of

Mythimna separata at

different temperatures
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Fig. 3 Themortality of both sexes of pupae of
Mythimna separata at different temperatures
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Table2 The super-cooling point (SCP), freezing point (FP) and moisture

content of Mythimna separate at different developmental stages

SCP FP g g %

Developmental ) ) .
stages Welght.before Wei gh.t after Moisture
Max  Min  Average Max Min  Average drying drying content
5 5" 08 74 2.4440+ 04 -a - 0.8260+ 0.4848+ 0.0563+  88.1699+
instar ' ' 0.2767 A ' 0.0733A 0.1162 0.0205 3.9990 b

rd _ _

? 3 18 115 7.1620+ _02 -33 0.9170+ 0.0376x 0.0039+  89.5046+
instar 0.3219B 0.0956 A  0.0101 0.0012 1.8000 a
7 -209 16.2630x 11 -11.3 8.5920+ 0.3334+ 0.0792+ 76.2451+
Pupa 0.7353C 0.5199B  0.0226 0.0066 1.0336 ¢

+ Duncan’s P<0.05

P<0.01

Data in the table are mean + SD, and followed by the different lowercase and capital letters in the same columns are
significant difference at 0.05 and 0.01 level by Duncan’s multiple range test, respectively. The same below.
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Table3 Average super-cooling point (SCP) and moisture content of Mythimna separate in different photoperiods

Developmental stages Photoperiod (L D) SCP % Moisture content
10 14 - 6.8280+0.1495 A 88.4240+2.3858
3 14 10 - 7.1620+0.3219 A 89.5046+1.7997
3%instar 08 16 - 8.2880+0.2526 B 89.9257+1.9140
12 12 - 8.2940+0.2602 B 89.6978+1.7330
08 16 - 2.7960£0.3308 88.7208+4.6769
5 10 14 - 2.9240+0.3770 89.3073+1.8610
5" instar 12 12 - 2.8450+0.3874 88.4077+2.1318
14 10 - 2.4440+0.2767 88.1699+3.9990
14 10 - 16.2630+0.7353 a 76.2451+1.0336 a
10 14 - 17.6470+£0.5146 ab 74.5402+1.5225 b
Pupa 08 16 - 18.0620+£0.6678 ab 73.1240+2.3472 ¢
12 12 - 18.7640+0.4154 b 74.0698+1.7599 bc
L8 -99 -24
D16 L12 D12 L16 8D -52 -36 -11.7
L16 D8-L12 D12 L8 D16-L12 D12 -4.6
-32 -75
-59 -21 -31 -37
1d 2016 5 6
1 3
- 6.23 - 4.38 - 3.58 - 1416
- 12.98 - 15.07
-4.79 - 14.05
1997
L12 D12 L14
D10 P<0.05 L14 D10
P<0.01 3 L12 D12 L8
D16 L14 D10 L10 Di4
P<0.01 5
3 5
5

1961 4 5
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