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Toxicological Effects of Some Insecticides against Welsh Onion Beet
Armyworm (Spodoptera exigua)
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ABSTRACT : The Welsh onion beet armyworm, Spodoptera exigua (Hiibner), has attacked Welsh onion
and 1s now the most important pest of Welsh onion in southwestern Korea. The beet armyworm has
a wide host range, occurring as a serious pest of vegetable and fields. The relatively high abundance
of beet armyworm has stimulated frequent application of insecticides to foliage. Insecticide resistance
is a major problem in management of this insect. Accordingly, pesticide application for the control of
beet armyworm was tried in both the open field and in laboratory, using 4 synthetic compounds such
as metaflumizone and chlorfenapyr, indoxacarb, flufenoxuron, emamectin benzoate. In the laboratory,
each developmental stages from eggs, larva to pupa was tested against 4 insecticides. Against the eggs
of welsh onion beet armyworm, there was no significantly different with each other. These tested chemicals
no killing effect to eggs. However, the population of Ist larva hatched from eggs were reduced because
they eaten the egg shell with residual insecticides. The tested insecticides were taken very high mortalities
to 1st to 3rd larva of Welsh onion beet armyworm. Otherwise, there were decreased the death rate from
4th to 6th larva. On the other hand, their value of control effects were relatively good against Welsh
onion beet armyworms in the field between 87.2 and 90.5% on 10 days after insecticide application.

KEY WORDS : Welsh onion beet armyworm, Metaflumizone, Chlorfenapyr, Indoxacarb, Flufenoxuron,
| Emamectin benzoate
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No. Products AL (%) Form. Dosage, Dilution g a.l./ha
1 Metaflumizone I 20.00 SC 1,000 | 300

2 Metaflumizone 11 20.00 SC 1,500 200

3 Metaflumizone 111 20.00 SC 2,000 150
4 Chlorfenapyr 5.00 EC 1,000 75

5 Indoxacarb 30.00 WG 6,060 74

6 Flufenoxuron 5.00 DC 2,000 38

7 Emamectin benzoate 2.15 EC 2,000 16

8 Control - - - -
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Table 2. Death ratio of the welsh onion beet armyworm eggs against tested chemicals on 1 and 2 days after treatment

% of death eggs

% of death after hatching

Products

1* 2" 3" Ave. 1" 2 3" Ave.

' Metaflumizone 1 7.1 12.5 13.0 10.9a 71.4 62.5 82.6 72.2a
Metaflumizone 11 0.0 52.6 0.0 17.5a 353 63.2 68.6 55.7a

- Metaflumizone III . 12.5 9.5 0.0 7.3a 50.0 333 82.4 55.2a
Chlorfenapyr 13.3 0.0 5.0 6.1a 86.7 90.7 75.0 84.1a
Indoxacarb 18.8 0.0 0.0 6.3a 50.0 63.6 100.0 71.2a
Flufenoxuron 20.0 6.3 3.8 10.0a 62.7 62.5 42.3 55.8a
Emamectin benzoate 20.0 12.5 3.8 12.1a 80.0 62.5 84.6 75.7a
Control 0.0 33 34 2.3a 0.0 33 6.9 3.4b

*Averages within a column followed by the same letter are not significantly different according to Duncan’s multiple-range test.
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Table 3. Death ratio of the welsh onion beet armyworm 1% larva against tested chemicals on 1, 3and 4 days after treatment
% of death rate in 1 day % of death rate in 3 day % of death rate in 4 day
Products st nd rd st nd rd st nd rd

1 2 3 Ave. 1 2 3 Ave. 1 2 3 Ave.
Metaflumizone I 20.0 0.0 20.0 1332 100.0 40.0 100.0 80.0ab  100.0 100.0 100.0 100.0c
Metaflumizone 11 0.0 0.0 0.0 0.0a  100.0 80.0 100.0 933ab  100.0 100.0 100.0 100.0c
Metaflumizone III 0.0 0.0 0.0 0.0a 40.0 40.0 40.0 40.0a 100.0 80.0 60.0  80.0b
Chlorfenapyr 1000 1000 100.0 100.0b  100.0 100.0 100.0 100.0b 100.0 100.0 100.0 100.0c
Indoxacarb 0.0 0.0 0.0 0.0a 80.0 60.0 40.0  60.0ab 100.0 100.0 100.0 100.0c
Flufenoxuron 0.0 80.0 0.0 26.7a 80.0 100.0 100.0  93.3ab 0.0 100.0 100.0 93.3bc
Emamectin benzoate  60.0 100.0  100.0 86.7b  100.0 100.0  100.0 100.0b 100.0 100.0 100.0 100.0c
Control 0.0 0.0 20.0 6.7a 0.0 0.0 0.0 0.0a 0.0 0.0 0.0 0.0a

*Averages within a column followed by the same letter are not significantly different according to Duncan’s multiple-range test.

Table 4. Death ratio of the welsh onion beet armyworm o

larva against tested chemicals on 1, 3 and 5 days after treatment

% of death rate in 1 day

% of death rate in 3 day % of death rate in 5 day

Products 1" 2 3 Ave. 1™ 2" 3 Ave. 1" 2" 3 Ave.
Metaflumizone 1 0.0 0.0 20.0 6.7a 80.0 100.0 20.0 66.7b 80.0  100.0 80.0 86.7¢
Metaflumizone 11 0.0 0.0 0.0 0.0a 0.0 20.0 40.0 20.0a 40.0 40.0 80.0 53.3b
Metaflumizone 111 0.0 0.0 20.0 6.7a 20.0 20.0 20.0 20.0a 40.0 60.0 80.0  60.0b
Chlorfenapyr 100.,0  100.0 100.0 100.0b 100.0  100.0 100.0 100.0b 100.0  100.0 100.0 100.0c
Indoxacarb 20.0 0.0 0.0 6.7a 60.0 100.0 100.0 86.7h 80.0 100.0  100.0 93.3¢c
Flufenoxuron 20.0 0.0 0.0 6.7a 20.0 0.0 40.0 20.0a 60.0 20.0 80.0 53.3b
Emamectin benzoate 100.0 100.0 100.0 100.0b 100.0 100.0 100.0 100.0b 100.0  100.0 100.0 100.0c
Control 20.0 0.0 0.0 6.7a 0.0 0.0 0.0 0.0a 0.0 0.0 0.0 0.0a

*Averages within a column followed by the same letter are not significantly different according to Duncan’s multiple-range test.
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larva against tested chemicals on 1, 3 and 5 days after treatment

% of death rate in 1 day

% of death rate in 3 day % of death rate in 5 day

Products

1 2" 3 Ave. 1 i 3 Ave. 1™ 2™ 3 Ave.
Metaflumizone 1 0.0 20.0 0.0 6.7a 0.0 20.0 0.0 6.7a 40.0 60.0 40.0  46.7bc
Metaflumizone II 20.0 0.0 0.0 6.7a 40.0 0.0 60.0  333a 40.0 20.0 80.0 46.7bc
Metaflumizone III 0.0 0.0 0.0 0.0a 20.0 0.0 40.0 20.0a 20.0 20.0 40.0  26.7ab
Chlorfenapyr 40.0 80.0 60.0 60.0b 60.0 100.0 1000 B86.7b 60.0 1000 1000 86.7de
Indoxacarb 0.0 0.0 0.0 0.0a 0.0 20.0 40.0  20.0a 60.0 40.0 80.0  60.0cd
Flufenoxuron 20.0 0.0 20.0 13.3a 40.0 0.0 40.0 26.7a 60.0 40.0 100.0 66.7de
Emamectin benzoate 40.0 20.0 100.0 53.3b 80.0 100.0 100.0  93.3b 1000 100.0 100.0 100.0e
Control 0.0 0.0 20.0 6.7a 0.0 0.0 20.0 6.7a 0.0 20.0 20.0 13.3a

*Averages within a column followed by the same letter are not significantly different according to Duncan’s multiple-range test.
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1, emamectin benzoate+= 100%, chlorfenapyr’} 86.7%
9] =2 ZJARS-E VEMN 92l metaflumizone 1,00081<Y
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mpAleE F 35< 69 75 d-Folle 24417 FHol
E= 020 chlorfenapyr7} 46. 7%= 7} =9FoH(F =
4.33; df =9,14; P=0.0074), 5¥°]| A1}E F=Z+= chlo-
rfenapyre} flufenoxuron©] 93.3%92] ZAREE YER]
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larva against tested chemicals on 1, 3 and 5 days after treatment

% of death rate in 1 day

% of death rate in 3 day

% of death rate in 5 day

Products

1® o 3™ Ave. ¥ ond 3™ Ave. 1 o 3™ Ave.
Metaflumizone I 0.0 0.0 0.0 0.0a 20.0 0.0 0.0  6.7a 20.0 0.0 0.0 6.7a
Metaflumizone H 0.0 0.0 0.0 0.0a 0.0 0.0 0.0 0.0a 20.0 20.0 0.0 13.3a
Metaflumizone III 0.0 0.0 0.0 0.0a 0.0 0.0 0.0 0.0a 40.0 0.0 40.0 26.7a
Chlorfenapyr 0.0 100.0 80.0  60.0b 40.0 100.0 100.0 80.0b 40.0 100.0 100.0 80.0b
Indoxacarb 0.0 0.0 0.0 0.0a 0.0 0.0 0.0 0.0a 40.0 0.0 40.0 26.7a
Flufenoxuron 40.0 0.0 0.0 13.3ab 60.0 40.0 60.0  53.3b 100.0 100.0 100.0 100.0b
Emamectin benzoate  60.0 80.0 0.0 46.7ab 100.0  100.0 20.0 73.3b 100.L0  100.0 100.0 100.0b
Control 0.0 0.0 0.0 0.0a 0.0 0.0 0.0 0.0a 0.0 0.0 0.0 0.0a

*Averages within a column followed by the same letter are not significantly different according to Duncan’s multiple-range test.

Table 7. Death ratio of the welsh onion beet armyworm 5t

larva against tested chemicals on 1, 3 and 5 days after treatment

% of death rate in 1 day

% of death rate in 3 day

% of death rate in 5 day

Products

1™ v 3™ Ave. 1 o 3™ Ave. 1 M 3™ Ave.
Metaflumizone I 0.0 0.0 0.0 0.0a 20.0 40.0 60.0 40.0bc 80.0 60.0 60.0 66.7c
Metaflumizone II 0.0 0.0 0.0 0.0a 20.0 20.0 20.0  20.0ab 60.0 40.0 20.0  40.0c
Metaflumizone III 0.0 0.0 0.0 0.0a 20.0 0.0 20.0  13.3ab 20.0 20.0 20.0  20.0ab
Chlorfenapyr 80.0 60.0 40.0 60.0b 100.0 60.0 40.0 66.7c 100.0 80.0 80.0 86.7cd
Indoxacarb 0.0 0.0 0.0 0.0a 0.0 0.0 0.0 0.0a 20.0 20.0 60.0 33.3ab
Flufenoxuron 0.0 0.0 20.0 6.7a 80.0 80.0 40.0 66.7¢ 100.0 80.0 100.0 93.3cd
Emamectin benzoate  40.0 100.0 100.0 80.0b 100.0 100.0 100.0 100.0d 100.0 100.0 100.0 100.0d
Control 0.0 0.0 0.0 0.0a 20.0 0.0 20.0 13.3ab 20.0 0.0 200 133a

*Averages within a column followed by the same letter are not significantly different according to Duncan’s multiple-range test.

Table 8. Death ratio of the welsh onion beet armyworm 6" larva against tested chemicals on 1, 3 and 5 days after treatment

% of death rate in 1 day

% of death rate in 3 day

% of death rate in 5 day

Products 1™ 2 3% Ave. 1™ 2™ 3 Ave. 1° 2™ 3% Ave.
Metaflumizone I 0.0 0.0 20.0 6.7a 20.0 20.0 40.0 26.7a 80.0 80.0 60.0 73.3b
Metaflumizone II 0.0 0.0 0.0 0.0a 20.0 0.0 0.0 6.7a 20.0 20.0 200 20.0a
Metaflumizone III 0.0 0.0 0.0 0.0a 0.0 0.0 20.0 6.7a 0.0 0.0 20.0 6.7a
Chlorfenapyr 20.0 60.0 60.0  46.7b 100.0  100.0 80.0 93.3b 100.0  100.0 80.0 93.3b
Indoxacarb 0.0 20.0 0.0 6.7a 40.0 20.0 40.0 333a 40.0 20.0 40.0 333a
Flufenoxuron 20.0 0.0 0.0 6.7a 80.0 80.0 100.0 86.7b 100.0 80.0 100.0 93.3b
Emamectin benzoate 0.0 20.0 0.0 6.7a 40.0 100.0 60.0 66.7b 40.0 100.0 80.0 73.3b
Control 0.0 0.0 0.0 0.0a 20.0 20.0 0.0 13.3a 20.0 20.0 20.0 20.0a

*Averages within a column followed by the same letter are not significantly different according to Duncan’s multiple-range test.
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Table 9. Non-emergence ratio of the welsh onion beet armyworm pupa against tested chemicals on 1 and 2 days after treatment

Non-emergence rate of pupa

Products e S 3 Ave.
Metaflumizone 1 0.0 0.0 20.0 6.7a
Metaflumizone 11 0.0 20.0 0.0 6.7a
Metaflumizone III 20.0 20.0 0.0 13.3a
Chlorfenapyr 0.0 0.0 0.0 0.0a
Indoxacarb 0.0 0.0 0.0 0.0a
Flufenoxuron 20.0 20.0 0.0 13.3a
Emamectin benzoate 0.0 0.0 0.0 0.0a
Control 0.0 20.0 0.0 6.7a

*Averages within a column followed by the same letter are not significantly different according to Duncan’s multiple-range test.
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Table 10. Control effects against the welsh onion beet armyworms with tested chemicals on 7 and 10 days after treatment in the

welsh onion field (14, 17 Sep. 2004)

% of damaged leaf Control % of damaged leaf Control
Products 1* A 3¢ Ave.  Effect (%) 1 2™ 3" Ave.  Effect (%)

Metaflumizone 1| 6.2 33 5.8 5.1 86.6ab 7.0 3.7 4.8 5.2 87.2a
Metaflumizone II 6.3 4.4 7.5 6.1 84.2ab 6.6 5.6 9.3 7.2 82.3b
Metaflumizone 111 8.0 8.8 9.7 8.8 76.9b 10.2 9.6 12.3 10.7 73.5b
Chlorfenapyr 4.8 4.6 7.2 5.5 85.5ab 5.0 4.6 6.7 5.4 86.6a
Indoxacarb 3.6 4.4 5.7 4.5 88.1ab 4.8 4.7 6.8 54 86.5a
Flufenoxuron 4.4 3.5 4.6 4.2 89.1a 5.7 3.5 5.9 5.0 87.6a
Emamectin benzoate 3.5 4.6 2.8 3.6 90.6a 3.7 5.1 2.8 3.8 90.5a
Control | 32.4 37.2 453 38.3 - 333 39.8 48.1 40.4 -
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