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Influence of simulated rainfall on the emergence of Spodoptera frugiperda
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Abstract: In order to explore the influence of rainfall on the eclosion of Spodoptera frugiperda this
experiment simulated different levels of rainfall under indoor conditions and studied the effects of soil
moisture conditions of different texture soils under different simulated rainfall on the pupal duration and
emergence rate of S. frugiperda. The results showed that: Different relative water content of soil had no
significant effect on the pupal duration of S. frugiperda; Simulated rainfall treatment had a significant
impact on the emergence rate of S. frugiperda and the relative soil moisture content maintained at 40% ~
60% was conducive to the emergence of S. frugiperda in pupal stage low relative water content of soil
( <20%) and high relative water content of soil ( >80%) were extremely unfavorable to the emergence
of S. frugiperda; Sandy loam was more suitable for emergence of S. frugiperda than sandy soil. The results
showed that the outbreak of S. frugiperda was more likely to break out in the relatively dry field

environment and timely flooding irrigation in the field and creating a high wet soil environment can
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effectively reduce the emergence rate of the pupae of S. frugiperda. The results of this study can provide a

theoretical basis for the outbreak mechanism prediction and green prevention and control of S. frugiperda.

Key words: Spodoptera frugiperda; simulated rainfall; emergence; prediction and control
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Table 1 Simulated rainfall

/d ( mm)

Rainfall grade Total rainfall/day

Solis uesd for experiment

/d ( mL)
Simulated rainfall /day

(A) Light rain 1~10 Dry sand / Driedlatosol 120.6
(B) Moderate rain 10 ~25 Dry sand / Driedlatosol 361.8
(C) Heavy rain 25 ~50 Dry sand / Driedlatosol 763. 8
-1 (D) CK-1 0 Dry sand /Driedlatosol 0
~2 (E) CK-2 0 Field latosol 0
1.3.2 ( One-Way ANOVA) *
LSD (P <0.05)
2020 7 29 o Origin 2019b version
150 o
120 = -
12 (%) =( /10 ) x100
2 cm
. AL B, 2
C D 4 10
3 2.1
( )
0~8 cem
3 (F=1.064 P =0.3959 >0.05) .
o B (7.18 £0. 18 d)
20 d >C (7.00+0.00 d) >A (6.75 £0.25 d)
. 20 d >D -1(6.50+0.50d)( 1) A. B.C D
(P>0.05) .
o (F=1.4090 P =0.2435>0.05) ,
2020 8 17 C (7.75+0.25d) >B
150 (7.71£0.36 d) > A (7.35+£0.19d) >D
15 o Al -1(7.10+0.23 d) >E -2(7.05+0.19 d)
B. C. D E 5 3 C E (P<0.05)
A.B.C D (P >0.05)
N E ( 2)o
66% ) o
1.4
Excel 2019

SPSS 23.0 version
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Fig. 2 Pupal duration of Spodoptera frugiperda in sandy
loam in different grades of simulated rainfall
DA . B . G D -1; E
CK -2, Note: A Light rain, B Moderate rain; C
Heavy rain; D CK-1; E CK-2.
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Table 2 Emergence of Spodoptera frugiperda in sandy soil under different levels of simulated rainfall

() The record of eclosion progress

Rainfall L (%)
Duplication 5 6 7 8 9 10
grade Eclosion rate
A-1 (10) 0 0 2 0 0 0
A
. ( ) A -2 (10) 0 1 0 0 0 0 13.3+3.3b
Light rain
A -3 (10) 0 0 1 0 0 0
B-1 (10) 0 0 2 1 0 0
B
( ) B-2 (10) 0 1 2 2 0 0 36.7+6.7 a
Moderate rain
B-3 (10) 0 0 3 0 0 0
C-1(10) 0 0 1 0 0 0
C
( ) C-2 (10) 0 0 0 0 0 0 3.3+3.3b
Heavy rain
C-3 (10) 0 0 0 0 0 0
D-1 (10) 0 0 1 0 0 0
D
(D) D-2 (10) 0 1 0 0 0 0 6.7+3.3b
CK
D-3 (10) 0 0 0 0 0 0
LSD (P<0.05), o Note: Data

with different lowercase letters indicated significant difference among different grades of simulated rainfall by the LSD test at P <0. 05.

The same below.

3

Table 3 Emergence of Spodoptera frugiperda in sandy loam under different levels of simulated rainfall

() The record of eclosion progress

Rainfall grade Duplication 5 6 7 8 9 10 (%)
Eclosion rate
A-1 (10) 0 0 3 1 0 0
A
. ( ) A -2 (10) 0 0 3 3 1 0 56.7+8.8 a
Light rain
A -3 (10) 0 2 2 2 0 0
B-1 (10) 0 0 2 0 0 0
B
( ) B-2 (10) 0 0 1 0 1 0 23.3 3.3 be
Moderate rain
B-3 (10) 0 0 1 1 1 0
C-1 (10) 0 0 1 1 0 0
C
( ) C-2 (10) 0 0 0 1 0 0 13.3+3.3 ¢
Heavy rain
C-3 (10) 0 0 0 1 0 0
D-1 (10) 0 0 2 1 0 0
-1 (D)
D-2 (10) 0 2 1 1 0 0 33.3+3.3b
CK-1
D-3 (10) 0 0 2 1 0 0
D-1 (10) 0 2 3 1 0 0
-2 ()
D-2 (10) 0 3 2 2 0 0 70.0£5.8 a
CK-2
D-3 (10) 0 1 4 2 1 0
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