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Environment-Friendly Control of Beet Armyworm, Spodoptera exigua
(Noctuidae: Lepidoptera) to Reduce Insecticide Use

Da Yong Jin, Seung Kyung Paek, Jin Su Kim, Su Yeon Choi, Chan Park, Tae Hwan Kim,
Na Young Jin, Sun Young Jung, Young Nam Youn and Yong Man Yu*

Dept. Applied Biology, College of Agriculture and Life Sciences, Chungnam National University, Daejeon, 305-764, Korea

ABSTRACT : For the environment-friendly control of beet armyworm, Spodoptera exigua, in spring onion
fields, we have examined an alternative application method. Twenty-five insecticides registered for spring
onion were tested for control effect against the beet armyworm in the laboratory, then the best 9 chemical
and a single biological insecticides were selected and compared with 2 new isolates of Bacillus thuringiensis
in a polyvinyl house. After that, 4 chemical and 3 B. thuringiensis treatments were used in the field
for the control of beet armyworm in the spring onion. Two application methods are used: one is triple
treatments with the same chemical and the other is alternative application with different chemicals and
B. thuringiensis for 7 days intervals. Indoxacarb WP - chlorfluazuron EC ~ B.t. var. kurstaki CAB141
and indoxacarb WP - methoxyfenozide + spinosad SC ~ Chlorfluazuron EC — B.t. var. aizawai CAB109,
B.t. var. kurstaki CAB141 showed greater than 78% mortality of beet armyworm larvae and greater than
43% damage decrease in spring onions infested by beet armyworm. These results showed that alternative
applications had higher control effect than any other applications. It was suggested that alternative applications
with microbial biological agents such as B. thuringiensis might minimize the development of insecticide
resistance and might be used as the environment-friendly control of the beet armyworm.

KEY WORDS : Spodoptera exigua, Insecticide, Bacillus thuringiensis, Alternative application, Control
effect, Spring onion
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Table 1. List of insecticides tested against Spodoptera exigua on the spring onion in the polyvinyl house
Types Insecticides {Abbreviation) AL (%) Dilutions Groups
Indoxacarb WG (Ind WG) 30 6,000 Oxadiazine
, o Indoxacarb WP (Ind WP} 10 2,000 Oxadiazine
NeurOtox‘(nN}';mmdes Emamectin benzoate EC (Ema EC) 2.15 2,000 Avermectin
Bifenthrin WP (Bif WP) 2 1,060 Pyrethroid
Etofenprox EC (Eto EC) 20 1,000 Pyrethroid
Methoxyfenozide + spinosad SC (Met SC) 10+5 2,000 Diacylhydrazine + spinosyn
Insect Growth Regulators Methoxyfenozide WP (Met WP) 4 1,000 Diacylhydrazine
(IGR) Chlorfluazuron EC (Chl EC) 5 2,000 Benzoylurea
Teflubenzuron SC (Tef SC) 5 2,000 Benzoylurea
Table 2. List of insecticides tested against Spodoptera exigua in the spring onion field
Types Insecticides (Abbreviation) Al (%) Dilutions Groups
Neurotoxin Insecticides  Indoxacarb WP (Ind WP) 10 2,000 Oxadiazine
(ND Emamectin benzoate EC (Ema EC) 2.15 2,000 Avermectin
Insect Growth Regulators Methoxyfenozide + spinosad SC (Met SC) 10+5 2,000 Diacylhydrazine + spinosyn
(IGR} Chlorfluazuron EC (Chl EC) 5 2,000 Benzoylurea
B.t. subsp. aizawai NT0423 WP (BT NT0423) 1x10° cfu/g 2,000 Bacteria

Bacillus thuringiensis

(BT) B.t. subsp. aizawai CAB109 (BT CAB109) 3x107 cfu/ml 15 Bacteria

B.t. var. kurstaki CAB141 (BT CABI141) 3x10’ cf/ml 15 Bacteria
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Table 3. Mortality of Spodoptera exigua against several insecticides in polyvinyl house

Mortalities (%)

Types Insecticides No. of tested insects
After 4 days After 7 days
Ind WG 58 88.8+2.4 a 922+1.1 a
Ind WP 54 86.6+2.5 a 902+1.6 a
NI Ema EC 68 88.5+6.6 a 88.7£9.1 a
Bif WP 57 86.9+9.2 a 893445 a
Eto EC 69 86.1+3.0 a 88.5+25 a
Met SC 71 903+75 a 9.0+23 a
GR Met WP 62 78.1+£9.7 ab 85.7+6.6 ab
Chl EC 68 51.9+6.9 ¢ 712+52 be
Tef SC 63 553+6.7 be 68.0+63 ¢
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Table 4. Mortality of Spodoptera exigua against 7 insecticides of each 3 repeated applications with 7 day intervals at Jindo-Gun in

August, 2008

Types Insecticide Cumulative mortalities (%)
applications After 1st week After 2nd week After 3rd week Ave.
NI Ind WP 5594+ 59 b 74.6 = 3.7 ab 737+ 7.6 ab 68.1
Ema EC 69.1+11.2 ab 67.6+ 109 ab 53.1+12.5 be 63.3
IGR Met SC 629+122 b 60.2+10.1 b 53.1+104 be 58.7
Chl EC 532+ 2.1 b 72.74 5.1 ab 76.6+ 6.6 a 67.5
BT NT0423 S84+£126 b 628+ 93 b 5754+ 113 abc 59.6
BT BT CABI109 845+ 95 a 825+ 9.7 a 589+ 13.3 abc 75.3
BT CABI141 618+ 99 b 804+ 49 a 473+145 ¢ 63.2

Table 5. Percentage of decrease damage of spring onions infested by Spodoptera exigua by 7 insecticides each repeated 3 times at

7 day intervals at Jindo-Gun in August, 2008

Types Insecticide Cumulative decrease damages (%)

applications After 1st week After 2nd week After 3rd week Ave.

NI Ind WP 20.7+10.2 abe 223+ 9.0 ab 245+ 94 ab 22.5

Ema EC 4114117 a 294153 a 2914154 a 332

IGR Met SC 33.7+11.2 ab 282+ 6.6 a 377+ 7.0 a 332

Chl EC 55+ 95 ¢ 1.6+ 28 b 14+ 24 b 2.8

BT NT0423 23.0+11.5 abe 17.34£17.3 ab 18.8+£20.4 ab 19.7

BT BT CABI109 26.14+14.4 abc 2524139 a 26.8+16.1 a 26.0

BT CABIl41 18.3+10.9 be 32+ 28 b 28+ 24 b 8.1
A 825%9] & ATE Holth} 32k M) Fofl AEE F82 B EetAAW ks Arden Ao njs)s
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of| A 100%..1 Ar2g-= Ve Qlal (Jin er al., 2008), ] A o g gola oje) he AulE Holil 9l AS
kP Ao 880l 0] AEEE el Ba 2 Azhack sl ol Ao e 7
EC®} Met SC= o ZHAIEfA] 7H2} 633%2} 58.7% b= ohihge) §-3of QJsia] #s]| ALY 52 a7} 4]
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Table 6. Mortality of Spodoptera exigua against 7 insecticides of different alternative applications with 7 day intervals at Jindo-Gun
in August, 2008

Insecticides applications

Cumulative mortalities (%)

Lst 2nd 3rd After 1st week After 2nd week After 3rd week Ave.
Ind WP Met SC BT CAB141 74.6+19.7 a 80.6+13.6 a 79.0+184 a 78.1
Ind WP Chl EC BT CABl141 803+ 75 a 791+ 59 a 77.8+139 a 79.1
Ema EC Met SC BT CAB109 677+ 6.7 a 804+ 29 a 732%+105 a 73.8
Ema EC Chl EC BT CAB109 706+ 73 a 68.0+ 7.5 a 620+ 52 a 66.9
Met SC Chl EC BT CAB109 82.5+£10.0 a 848+ 1.6 a 736+ 3.0 a 80.3
Met SC Chl EC BT CAB141 83.8+ 6.1 a 75.8+10.8 a 56.4+19.8 a 72.0
BT CAB109 Ema EC Met SC 72.7+14.0 a 808+ 57 a 66.1+13.6 a 73.2
BT CABI09 Ema EC Chl EC 68.4+163 a 648+ 157 a 53.0+£16.7 a 62.1
BT CABI141 Ind WP Met SC 717+ 73 a 714+ 8.6 a 744+ 9.2 a 72.5
BT CABIl141 Ind WP Chl EC 736138 a 653+ 74 a 46.0+ 145 a 61.6

Table 7. Percentage of decrease damage of spring onions infested by Spodopiera exigua with 7 insecticides of different alternative

applications with 7 day intervals at Jindo-Gun in August, 2008

Insecticides applications

Damaged reduces (%)

Ist 2nd 3rd After st After 2nd After 3rd Ave.
Ind WP Met SC BT CABI141 49.0+14.1 a 399+ 76 a 458+ 6.9 a 44.9
Ind WP Chl EC BT CABI141 449+176 a 427+ 38 a 423+ 3.9 abc 433
Ema EC Met SC BT CABI109 312+125 a 305+ 9.2 ab 472+ 43 a 36.3
Ema EC Chl EC BT CAB109 43.5+10.6 a 348+ 49 ab 344+ 49 abed 37.6
Met SC Chl EC BT CAB109 456+ 7.7 a 399+ 76 a 43,8+ 4.7 ab 43.1
Met SC Chl EC BT CABI141 404+169 a 30.8+22.8 ab 32.1+20.2 abed 34.4
BT CABI109 Ema EC Met SC 249+153 a 85+108 ¢ 22.6+ 6.0 cd 18.7
BT CABI109 Ema EC Chl EC 26.1+157 a 13.7+11.9 be 24.2 £10.6 bed 213
BT CABI141 Ind WP Met SC 28.4+£204 a 10,1+ 9.1 ¢ 154+12.1 d 18.0
BT CABI141 Ind WP Chl EC 4594145 a 3324133 ab 44.1+13.8 ab 41.1
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