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A Case Study for Intergrated Pest Management of Frankiiniella occidentalis
and Aphis gossypiiby Simultaneously Using Orius laevigatus and
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ABSTRACT: Aphidius colemani and Orius laevigatus aree natural enemies of the control cotton aphid and western flower thrips, which
are the major pests of cucumber plants. We evaluated the low toxicity of 47 fungicides against 4. colemani and O. laevigatus, and we
investigated the simultaneous effect of the natural enemies with fungicide of low toxicity on the pests. The toxicity of DBEDC,
hexaconazole, pyraclostrobin, tribasic copper sulfate, triflumizole, chlorothalonil, flusilazole, folpet, carbendazim+diethofencarb,
cymoxanil+fenamidone and trifloxystrobin to A. colernani mummies was more than 50% and to O. laevigatus was low toxic. Among the
fungicides with low toxicity, azoxystrobin 20% WP was selected because it could be used simultaneously with A. colemani and O.
laevigatus and as a fungicide to control powdery mildew and downy mildew. In 2011, the densities of western flower thrips and cotton
aphid increased rapidly in early-May in Gongju and Cheonan, Chungnam Province. When azoxystrobin was used at an interval of 10
days in spring, A. colemani and O. laevigatus were released at an interval of 7 days at the early occurrence of the pests. The natural enemies
decreased the densities of the pests; the maximum number of 4. colemani mummies was 18 per lower leaf, and the maximum number
of O. laevigatus was 0.5 per flower. Azoxystrobin did not influence the densities of A. colemani and O. laevigatus. The results show that the
selected fungicides can be used with A. colemani and O. laevigatus for the intergrated pest management of cotton aphid and western flower
thrips in cucumber polyvinyl house cultivation.
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Table 1. Toxicity of fungicides by contact to O. /aevigatus adults and Aphidius colemanimummies and adults in the laboratory

Fungicides & Formulation” (AI”, %)

Mortality (Mean+SD, %)

(Common name) OL? adults AC mummies AC adults
DBEDC EC (20) 6.5+9.3abcd 60.0+£6.7m 10.0£5.0abedef
hexaconazole WP (2) 3.9+3.6abc 71.1£3.8n 10.0+5.0abedef
metrafenone WP (24.4) 8.2+7.5bed 4.443.8ab 6.7+7.6abcd
pyraclostrobin EC (22) 2.8+3.8ab 80.0+6.70 10.0£5.0abedef
fludioxonil WP (20) 0.0+0.0a 13.3+6.7cdef 6.7+2.9abcd
etridiazole EC (25) 0.0+0.0a 11.1£3.8bcde 15.0£5.0cdefg
amisulbrom WP (13.5) 0.0+0.0a 17.8+3.8efg 10.0+5.0abedef
tribasic copper sulfate WP (15) 9.1+5.7cd 64.4+3.8mn 3.3+2.9ab
carbendazim-+defenoconazole WP (20+4) 2.745.9ab 31.1+£3.8ijk 5.0£5.0abe
chlorothalonil+pyrimethanil WP (31+12.4) 2.7+5.9ab 11.143.8bcde 0.0+0.0a
fenhexamid-+tebuconazole WP (30.5+5.8) 0.0+0.0a 20.0+6.7fgh 3.3+5.8ab
cyflufenamid-+triflumizole EC (1.5+8) 0.0+0.0a 26.7+6.7hij 15.0£10.0cdefg
ethaboxam+propanocarb hydrochloride WP (10+38) 7.8+7.1bcd 24.4+3 8ghi 11.7£5.8bcdef
cymoxanil+famoxadone WP (12+9) 0.0+0.0a 13.3+£0.0cdef 11.7£5.8bcdef
azoxystrobin WP (20) 0.0+0.0a 15.6+3.8def 8.3+2.9abcde
cyflufenamid+hexaconazole WP (3.5+1) 2.7+5.9ab 15.6+3.8def 16.7+2.9defg
cyazofamid WP (10) 2.6£3.5ab 15.6+3.8def 5.0+0.0abc
chlorothalonil+metalaxyl-M WP (31.5+3) 0.0+0.0a 24.4+3.8ghi 13.3£5.8bcdef
boscalid+pyraclostrobin WP (13.6+6.8) 2.7£5.9ab 33.3+6.7jk 3.3+2.9ab
polyoxinB SP (50) 2.4+3.3ab 11.1£3.8bcde 10.0+0.0abcdef
trifloxystrobin WP (50) - 88.9+3.8p 8.3+5.8abcde
amisulbrom-+cymoxanil WP (11+24) 0.0+0.0a 33.3+0.0jk 3.3+2.9ab
procymidone WP (5) 8.0+7.3bcd 11.143.8bcde 5.0£5.0abe
fenhexamid WP (50) 2.745.9ab 8.943.8abcd 6.7+7.6abcd
triflumizole WP (30) 2.7+5.9ab 95.6+3.8pq 3.3£2.9ab
chlorothalonil WP (75) 0.0+0.0a 80.0+0.00 3.3+5.8ab
flusilazole WP (2.5) 0.0+0.0a 100.0+0.0q 8.3+5.8abcde
folpet WP (50) 1.1+£2.5a 51.1+3.81 5.045.0abc
iprodione WP (50) 2.7£3.7ab 17.843.8efg 16.7+7.6defg
dimethomorph+dithianon WP (8+30) 2.7+5.9ab 15.6+3.8def 15.0+5.0cdefg
carbendazim-+polyoxinDzinc salt WP (50+1.5) 0.0+0.0a 2.243.8a 10.0+5.0abedef
copper oxychloride+kasugamycin WP (45+5.75) 2.7+£5.9ab 8.943.8abcd 20.0£5.0fgh
dimethomorph+mancozeb WP (7.5+66.7) 2.5+5.6ab 20.0+6.7fgh 31.7+2.9i
benthiavalicarb isopropyl+copper oxychloride WP (3.5+35) 0.0+0.0a 4.4+7.7ab 28.3£2.9hi
carbendazim+diethofencarb WP (25+25) 20.7£5.3¢ 100.0+0.0q 18.3£5.8efg
cymoxanil+fenamidone WP (12+5) 0.0+0.0a 100.0+0.0q 18.3£2.9efg
copper oxychloride+dithianon WP (13+24) 0.0+0.0a 13.3+0.0cdef 8.3+2.9abcde
carbendazim+kresoxim-methyl WP (40+20) 0.0+0.0a 6.7+0.0abc 13.3+£5.8bcdef
iminoctadine tris(albesilate)+thiram WP (20+48) 0.0£0.0a 15.6+3.8def 18.3£2.9efg
simeconazole WP (20) 1.3+3.0a 4.4+7.7ab 16.7+2.9defg
myclobutanil WP (6) 10.7+6.0d 15.6+3.8def 18.3+5.8efg
copper hydroxide WP (77) 0.0+0.0a 37.8+£3.8k 16.7£2.9
kresoxim-methyl WP (47) 1.2+2.6a 15.6+3.8def 23.3+2.9ghi
trifloxystrobin WG (50) - 93.3+£6.7pq 18.3£5.8efg
difenoconazole SC (10) - 2.2+3.8a 18.3£2.9efg
fenarimol EC (12.5) - 2.2+3.8a 18.3+5.8efg
cymoxanil+mancozeb WP (6+50) - 24.4+3.8ghi 8.3+5.8abcde

@ EW: emulsion in water; EC: emulsifiable concentrate; WG: water dispersible granule; SC: suspension concentrate; WP: wettable powder

) Al': Active Ingredient
9 OL: Orius lae vigatus ; AC: Aphidius colemani

Within column means with the same letters are not significantly different(LSD, P<0.05)
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Fig. 1. Densities of £, occidentalisand A. gossypiion the flowers and lower leaves of cucumber plants in a PVC house in spring, 2011.
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