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Effect of host plants on cold-hardiness of 3rd instar larvae of the
beet armyworm, Spodoptera exigua
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(College of Plant Science and Technology, Huazhong Agricultural University, Hubei Insect Resource Utilization and

Sustainable Pest Management Key Laboratory, Wuhan 430070, China)

Abstract Host plant selection is one of the important factors affecting the cold-hardiness of insects. Supercooling
capacity and cryoprotectant effects of feeding on pakchoi, cabbage, shallot and spinach under different temperature
conditions were studied in 3™ instar larvae of the beet armyworm, Spodoptera exigua ( Hiibner) ( Lepidoptera:
Noctuidae) . The results indicated that the host plant significantly influences supercooling capacity, with 3" instar larvae
fed on cabbage having the lowest supercooling point. Supercooling point, freezing point and body water content were
significantly affected by the interaction between host plant and temperature. Although glycerol and glycogen content
showed little variation between the experimental groups, trehalose content was significantly affected by both host plant
species and the interaction between host plants and temperature. Trehalose and glycogen levels in 3™ instar larvae fed on
different host plants displayed opposite trends with increasing temperature, and we consider that the trehalose was
increased by conversion from glycogen. Our results suggest that appropriate host plant selection can improve overwintering
ability of young S. exigua larvae.
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Table 1 Effects of host plants under different temperature conditions on the level of glycerol, trehalose and

glycogen of 3rd instar larvae in Spodoptera exigua

TEEY i (C) H it (pug/mg) T EOBE (pg/mg) B I (g /mg)
Host plants Temperature Glycerol Trehalose Glycogen
. 20 77.30 £25.17a 1.19 £0.20a 30.66 £4.25a
INAE
. 23 62.91 +44.32a 1.01 +£0.23b 53.51 £2.37ab
Pakchoi
26 0.08 +0.03¢ 0.32 +0. 14¢ 72.67 £3.39b
s 20 87.18 +69.87a 1.28 0. 46a 61.75 £10.07a
23 5.34 +3.37b 0.72 +0. 15b 77.34 £5.74ab
Cabbage
26 0.09 £0.03b 0.65 +£0.22¢ 86.87 +12.69b
- 20 14.15 £5.15a 1.79 0. 28a 58.39 £19.53a
- 23 2.98 £0.37b 0.10 £0.08b 66.82 £4.70a
Shallot
26 2.28 £0.33b 0.05 £0.02b 74.37 £9.05b
95 2% 20 12. 11 £2.49a 0.52 +0. 15a 53.34 £15.64a
K
. 23 1.22 £0.66b 0.20 +£0.09b 71.02 £6.57ab
Spinach
26 0.41 +0.16b 0.08 +0.05¢ 87.16 +8.76b

T F AV AR R R TR E R B B A S ~ 10,

Data are mean + SE, and followed by different letters in the same column indicate significantly different at 0. 05 level by LSD test

(n =5 -10 for each treatment) .
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Fig.1 Effects of host plants under different temperature conditions on supercooling point and freezing

point of 3™ instar larvae in Spodoptera exigua (A: 20°C; B: 23°C; C: 26°C)
KRG FRER RS A 5 NG FRER RIS A FRER R ZE R B3 BB M AR D 28 ~33 k.

Values (mean + SE) followed by different letters (uppercase letters for supercooling point and lowercase letters

for freezing point) indicate significantly different 0. 05 level by LSD test at n =28 —33 for each treatment.
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Fig.2 Effects of host plants under different temperature conditions on body water content of 3™
instar larvae in Spodoptera exigua (A: 20°C; B: 23°C; C: 26°C)
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Values (mean + SE) followed by different letters indicate significantly different at 0. 05 level by LSD

test n =28 — 33 for each treatment.
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