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Abstract [Objectives] To investigate the effects of different soil moisture levels and duration of flooding on the emergence
and reproduction of Spodoptera frugiperda, and thereby determine if these factors affect the occurrence of this pest.

[Methods] S frugiperda were randomly assigned to different soil moisture and duration of flooding treatment groupsin a
laboratory. [ Results] The highest eclosion rate (100.00%) was recorded at relative soil moisture levels of 30% and 40%. The
eclosion rate reached 93.33% at arelative soil moisture of 50%-90%, which was significantly higher than that at soil moisture
levels of 0, 10% and 100% (26.67%-73.33%). However, relative soil moisture had no significant effect on the average number
of eggs laid. There was no significant difference in the emergence rate when soil had been soaked for 1-4 days before larvae
entered it. However, soil flooding significantly affected the emergence rate of pupae, which decreased significantly with the
duration of flooding; no adults were observed after soil had been flooded for 4 days. Direct flooding affected the emergence
rate of both mature larvae and pupae. The emergence rate of larvae continued to decrease with the duration of flooding, and

mature larvae did not emerge after 10h of flooding. The emergence rate of pupae was 69.70% less than that of the control
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group after 10h of flooding. [ Conclusion]

Excessive accumulated water significantly inhibits the emergence of S.

frugiperda. This information can be combined with weather and rainfall data to predict the population dynamics of S

frugiperda, and used to adjust soil water levels to control adult emergence.

Key words Spodoptera frugiperda; soil moisture; flooding; emergence rate and reproduction
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Tablel Daily emergence rate of Spodoptera frugiperda at different relative soil moisture content

FXHEE (%)

% H Zi+34k% (%) Daily emergence rate (%)

moswceomen  BLE  H2X  HIX BAX  WSK H6X
(%) 1st day 2nd day 3rd day 4th day 5th day 6th day
0 0.00+0.00 a 0.00+0.00 b 0.00+0.00 d 6.67+6.67d  20.00+11.55d 26.67+6.67 d
10 0.00£0.00a 26.67+6.67ab 53.33+6.67 C 73.33+6.67 bc  73.33%6.67bc  73.33%6.67 bc
20 0.00£0.00a  26.67+6.67ab 60.00+20.00 bc 80.00+20.00 ab 86.67+13.33ab 86.67+13.33 ab
30 13.33+6.67a 60.00+20.00a 86.67+6.67 ab 100.00+0.00 a 100.00+0.00 a 100.00+0.00 a
40 13.33+6.67a 53.33+t29.06 a 93.33+6.67 a 93.3346.67 ab 100.00+0.00 a 100.00+0.00 a
50 13.33+6.67a  46.67+6.67a  93.33+6.67 a 93.33£6.67 ab  93.33+6.67 ab 93.3346.67 ab
60 13.33t6.67a 46.67+17.64a 80.00+11.55abc 93.33£6.67ab 93.33£6.67ab  93.33£6.67 ab
70 13.33t6.67a 33.33£17.64ab 66.67+17.64abc 93.33£6.67ab 93.33£6.67ab  93.33£6.67 ab
80 13.33t6.67a 26.67£6.67ab 60.00£0.00bc  93.33£6.67ab 93.33£6.67ab  93.33%6.67 ab
90 13.33+6.67a 26.67+6.67 ab 53.33+6.67 C 93.33£6.67 ab  93.33+£6.67 ab 93.33+6.67 ab
100 6.67+6.67a 20.00+11.558b 53.33+6.67 c 53.33t6.67c  53.33%6.67 C 53.33+6.67 c

TR N P B bR . RIS ENE FRERR 2 Turkey HSD K35 7F P<0.05 /K P22 5+ % . T &,
Data in the table are meantSE, and followed by the different lowercase letters in the same column indicate significant
differences at P<0.05 level by Turkey HSD test. The same below.
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B 1 AELHEAX S KR R AL R E
Fig. 1 Pupal depth of Spodoptera frugiperda at
different relative soil moisture
A. 10%+HEAEXTE KL, - RA0EE; B. 80% - IEAHXS &
K, RRANE; C. 40% HEARXT &K E, HE TN 1-2em
AbAEAE s D. H A 7E 13 R 2R
A. Pupation on the soil surface at 10% relative moisture;
B. Pupation on the soil surface at 80% relative moisture;

C. Pupation at 1-2 cm below the soil at 40% relative
moisture; D. Pupation on the soil surface in the field.
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Fig. 2 Averageeggslaid per female Spodoptera
frugiperda at different relative soil moisture content
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Different small letters above the bars mean significant

differences among treatments (P<0.05, Tukey HSD test).
The same below.
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Fig. 3 Hatching rates of eggs after emergence at
different relative soil moisture content
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-—@—- }27K1 d Flooding for 1 day
—l— ¥27K3 d Flooding for 3 days
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Fig. 4 The emergencerate of Spodoptera frugiperda when the soil flooded for 1-4 days
A. AL RTEHERK; B Wi R K,
A. The soil flooded before the larvae enters the soil; B. The soil flooded after pupation.
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Fig.5 Effectsof water logging on emergence rate of mature larvae (A)and pupae (B) of Spodoptera frugiperda
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Fig. 6 Effects of waterlogging on egg production of mature larvae (A)and pupae (B) of Spodoptera frugiperda
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