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Potential threat posed by the fall armywor m Spodoptera frugiperda
to shallot and onion crops

TANG Yin"?"" GUO Jing-Fei' WANG Qin-Ying” TAI Hong-Kun®
HE Kang-Lai' WANG Zhen-Ying'

(1. State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy of Agricultural
Sciences, Beijing 100193, China; 2. College of Plant Protection, Hebei Agricultural University, Baoding 071000, China;

3. Plant Protection and Quarantine Station, Dehong Prefecture, Yunnan Province, Mangshi 678400, China)

Abstract [Objectives] To clarify the potential threat posed by the fall armyworm, Spodoptera frugiperda, to shallot and
onion crops. [Methods] The effects of raising S. frugiperda larvae on either shallots or onions on larval growth and
development, and the amount of oviposition time spent by adult females on these two host plants, were compared. [Results]
S. frugiperda can successfully complete its life history on both shallots and onions but the larval period was significantly
shorter on shallots. The preadult survival rate of S. frugiperda on shallots was significantly higher (0.77) than on onions (0.58).
Although there was no significant difference in the adult preoviposition period (APOP) on either host plant the total
preoviposition period (TPOP) was significantly longer on shallots than on onions. Although not significant, the fecundity and
total longevity of S. frugiperda were higher on shallots than on onions. The intrinsic rate of increase, net reproductive rate and
finite rate of increase of S. frugiperda raised on shallots were significantly higher, and the mean generation time shorter,

compared to those raised on onions. There were significant differences in the oviposition preferences of S. frugiperda for
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different parts of shallots and onion plants. Females preferred to lay eggs on onions, particularly on the middle and upper part

of onion plants. [Conclusion]  Although S. frugiperda had high reproductive fitness on both shallots and onions, shallots are

the more suitable of these two host plants for this species. Despite this, females preferred to lay eggs on onions rather than

shallots. The results of this study contribute to the theory of coevolution between insect pests and host plants, and provide a

scientific basis for assessing the risk of S. frugiperda to shallot and onion crops.

Key words Spodoptera frugiperda; shallot; onion; development; oviposition preference
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Tablel Developmental stages of Spodoptera frugiperda fed on shallot and onion
KHEBE () /M. Shallot P Onion P

Developmental stage n Mean + SE n Mean + SE P-value
Y1 Egg (d) 120 2.14 + 5.47b 119 230+5.71a <0.05
1# 1stinstar 116 3.79 £ 9.29b 109 432+0.11a <0.05
2 #% 2nd instar 116 2.32+4.35a 107 2.35+5.93a 0.72
3 #% 3rd instar 116 1.82 £ 6.40b 105 2.62+0.15a <0.05
4% 4th instar 116 1.37 £ 5.39b 105 2.17+0.14a <0.05
5 #% 5th instar 116 1.41 +5.84a 103 1.54+£8.0la 0.16
6 1% 6th instar 113 3.78 + 8.09a 101 3.76 £9.63a 0.89
HHH Pupa stage 92 6.55 + 6.94b 70 6.96 + 7.70a <0.05
W HFF Ay Adult longevity 92 9.82+0.36a 70 9.29 £ 0.46a 0.37
WA AETHIAFIE % Preadult survival rate 120 0.77 +3.87a 120 0.58 + 4.49b <0.05
A= BT APOP 45 3.07+0.12a 28 2.71+0.18a 0.10
BEEBNETI TPOP 45 28.75 £ 0.54a 28 26.13£0.18b <0.05
%5H J] Fecundity (eggs/female) 45 1093.73 + 85.93a 32 938.69+109.13a 0.26
M7 Total longevity (d) 120 30.44 £0.61a 120 28.96 £ 0.94a 0.19

FPRAE P IME £ bR, AT R A AR NS FREFRORZER B (P<0.05, BOXTEZPHEEGE ). TR

Data are mean + SE, and followed by different lowercase letters in the same row are significantly different at the level 0.05

by paired bootstrap test. The same below.

®2 BRME., FRANEMIRHENOMEEGTRSY

Table2 Comparison of population parameters of Spodoptera frugiperda fed on shallot and onion

WELE R (r)

HEIHR (Ry)

JABRIE R () SRR (T)

?Ib:oizt Intrinsic rate of Net reproductive Finite rate of Mean generation
Increase (d™ ) rate increase (d ') time (d)
/N Shallot 0.209 1+ 5.293 8a 410.15 + 57.97a 1.2325+6.517 0a 28.78 + 0.20a
FEA Onion 0.1803+7.512 5b 250.32 +£47.53b 1.197 6 £ 8.978 2b 30.63 +£0.47b
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—=— Ol E
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S . E | +— 4{% 4th instar
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Z04f “ 04+ —e— lifi Pupa
. —e— i Pupa - o IR Female
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0.1 0.1
| ¢ ; oy P 9 ¢ Y E, - ? oy
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4R (d) Age

e (d) Age

B1 BRNN. FRNESRRHEFEFR-RBEEE ()
Fig. 1 Age-stage specific survival rate (s) of Spodoptera frugiperda fed on shallot and onion
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Fig. 2 Population age-stage specific survival rate and mater nity of Spodoptera frugiperda
fed on shallot and onion
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Fig. 3 Age-stage specific reproductive value (vy;) of Spodoptera frugiperda
fed on shallot and onion
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Fig. 4 The adults of Spodoptera frugiperda lie their
eggs on shallot and onion in the field cage
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