Online ISSN 2287-2051

Vol. 22, No. 1, pp. 8-19 (2018)
https://doi.org/10.7585/kjps.2018.22.1.8

“ X OFMLBIY| K| (Korean J. Pestic. Sci.)

ORIGINAL ARTICLES

Print ISSN 1226-6183

/l \

Check for
updates

Risks and Safety Intervals for Honeybee on the Mixtures
of Pesticides for Orchard Area

Jeongtaek Im, Yong-Gung Kim, Kyung-Hun Park*, Kyongmi Chon, Min-Kyoung Paik, Hwan Lee,
Jeom-Sun Kim, Byeong-Chul Moon, Jin-A Oh', Huen-Young Ha' and Jae-Su Kim’

Chemical Safety Division
'Agro-Material Safety Evaluation Division, Department of Agro-Food Safety,
National institute of Agricultural Sciences 55365, Republic of Korea
’Department of Agricultural biology, Chonbuk National University, Jeollabuk-do 54896, Republic of Korea

(Received on November 6, 2017. Revised on February 6, 2018. Accepted on February 8, 2018)

Abstract This study was done to evaluate the honeybee acute toxicity, risks and safety intervals for the
mixtures of end-use products (EUPs) in an orchard cultivated area. Among the EUPs sprayed for controlling
plant pathogens and insects, there were 30 fungicides and 61 insecticides with a total of 59 active ingredients.
Among those, 26 ingredients were toxic to honeybees because the LCs, was less than 11 pg/bee. The most
toxic ingredient was abamectin which had a LCs, of 0.0022 pg/bee. All the fungicides were less toxic with a
LCs greater than 11 pg/bee. Twenty of the EUPs have a risk with a hazard quotient (HQ) greater than 50,
and the others have a low risk. A dinotefuranetofenprox wettable powder had the longest Residual Time to
25% mortality and adverse effect (RTys of 23 days). Among 96 mixtures, 8, 8, 9, 16, 8, 18, 20, and 9
mixtures had a RTy of 1, 3, 5, 7, 10, 14, 21 and 28 days, respectively. Honeybees are considered to be at
high risk from pesticide mixtures with a RT,s greater than 21 days; therefore, further studies such as semi-

field tests are required.
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Fig. 1. Korean pesticide registration procedure for honeybee risk assessment.
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Table 1. Honeybee hazard quotient of the fungicides used in orchard area in Korea
EUP’s

Maximum

. . Dilution LC Hazard

EUP (RdZ§/5) Active Ingredient(%) ratio S(pgr?/i .I/?qca)se (u g/bsge) Quotient
Acibenzolar-S-methyl-Dithianon 1.75+30 SC - Dithianon(30) 1,000 1350.00 100 14
Acibenzolar-S-methyl-Dithianon 1.75+30 SC - Acibenzolar-S-methyl(1.75) 1,000 78.75 100 1
Acibenzolar-S-methyl-Mancozeb 1+48 WP - Mancozeb(48) 1,000 2160.00 209 10
Acibenzolar-S-methyl-Mancozeb 1+48 WP - Acibenzolar-S-methyl(1) 1,000 45.00 100 0.5
Benomyl 50 WP - Benomyl(50) 1,500 1500.00 50 30
Boscalid-Fludioxonil 23.5+5 SC - Boscalid(23.5) 1,000 705.00 166 4
Boscalid-Fludioxonil 23.5+5 SC - Fludioxonil(5) 1,000 150.00 100
Carbendazim-Chlorothalonil 12+31 SC - Chlorothalonil(31) 1,000 1395.00 63 22
Carbendazim-Chlorothalonil 12+31 SC - Carbendazim(12) 1,000 540.00 100 5
Chlorothalonil 75 WP <1  Chlorothalonil(75) 606 5569.31 63 88
Difenoconazole 10 SC - Difenoconazole(10) 2,000 225.00 100 2
Difenoconazole 10 WP - Difenoconazole(10) 2,000 225.00 100 2
Dimethomorph-Dithianon 8+30 WP - Dithianon(30) 1,000 900.00 100 9
Dimethomorph-Dithianon 8+30 WP - Dimethomorph(8) 1,000 240.00 324 7
Dithianon 43 SC - Dithianon(43) 1,000 1935.00 100 19
Dithianon 66 WG - Dithianon(66) 1,500 1320.00 324 41
Dithianon 75 WP - Dithianon(75) 800 4218.75 100 42
Dithianon-Pyraclostrobin 24+8 SE - Dithianon(24) 2,000 540.00 100 5
Dithianon-Pyraclostrobin 24+8 SE - Pyraclostrobin(8) 2,000 180.00 73.1 2
Hexaconazole 10 EC - Hexaconazole(10) 2,500 180.00 100 2
Hexaconazole 2 SC - Hexaconazole(2) 1,000 90.00 100 1
Iprodione 50 WP - Iprodione(50) 1,000 2250.00 100 23
Iprodione- Trifloxystrobin 30+8 WG - Iprodione(30) 1,000 1350.00 100 14
Iprodione- Trifloxystrobin 30+8 WG - Trifloxystrobin(8) 1,000 360.00 100 4
Kresoxim-methyl 50 WG <l  Kresoxim-methyl(50) 2,000 1125.00 20 56
Mancozeb 75 WP - Mancozeb(75) 500 6750.00 209 32
Mancozeb-Myclobutanil 65+2 WP - Mancozeb(65) 500 5850.00 209 28
Mancozeb-Myclobutanil 65+2 WP - Myclobutanil(2) 500 180.00 171 1
Metconazole 20 SC - Metconazole(20) 3,000 300.00 90 3
Propineb 70 WP - Propineb(70) 500 6300.00 200 32
Streptomycin 20 WP - Streptomycin(20) 800 1125.00 100 11
Streptomycin- Validamycin A 5+15 WP - Validamycin A(15) 2,000 337.50 80.8 4
Streptomycin- Validamycin A 5+15 WP - Streptomycin(5) 2,000 112.50 100 1
Tebuconazole 25 EC - Tebuconazole(25) 1,500 750.00 83 9
Tebuconazole 25 WP - Tebuconazole(25) 1,000 1125.00 83 14
Tebuconazole- Trifloxystrobin 20+10 SC - Tebuconazole(20) 2,000 450.00 83 5
Tebuconazole- Trifloxystrobin 20+10 SC - Trifloxystrobin(10) 2,000 225.00 100 2
Tetraconazole 12.5 EW - Tetraconazole(12.5) 1,000 562.50 63 9
Trifloxystrobin 22 SC - Trifloxystrobin(22) 2,000 495.00 100 5
Triflumizole 30 WP - Triflumizole(30) 2,000 675 114.8 6
20, 971°1%1t}. Etofenprox9} Acetamiprid A #-0] So{7F % oo} woke] Eg)3}etz EA0) wlel Al AFHE 7]
gollA E-BAAL|7b0] 71 Zlo] E4elnt. EE 5ol Zko] Apol7h vhe A& wekEnh, EHAN |7 o] |
EUAL sto] FHPAWAP |7 0] AojAe A2 HolA T ol FEo] 962 F TIXHOR FHLEA7]
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Table 2. Honeybee hazard quotient of the insecticides used in orchard area in Korea

EUP Elgflz: Active Ingredient (%) Dilution é\;)[?;;]gl(l)r:e LCs Hazard
(day) ratio (¢ ai/ha) (ug/bee) Quotient

Abamectin 1.8 EC <l  Abamectin(1.8) 3,000 27.00 0.0022 12,273
Abamectin 1.8 ME <l  Abamectin(1.8) 3,000 27.00 0.0022 12,273
Abamectin-Chlorantraniliprole 1.714+4.286 SC - Abamectin(1.714) 4,000 19.28 0.0022 8,765
Abamectin-Chlorantraniliprole 1.714+4.286 SC - Chlorantraniliprole(4.286) 4,000 48.22 4 12
Abamectin- Thiamethoxam 3.02+13.85 SC 19  Thiamethoxam(13.85) 4,000 155.81 0.005 31,163
Abamectin- Thiamethoxam 3.02+13.85 SC 19  Abamectin(3.02) 4,000 33.98 0.0022 15,443
Acephate-Imidacloprid 20+5 WP 2 Imidacloprid(5) 1,000 225.00 0.28 804
Acephate-Imidacloprid 20+5 WP 2 Acephate(20) 1,000 900.00 1.28 703
Acetamiprid 8 WP - Acetamiprid(8) 2,000 180.00 8.1 22
Acetamiprid-Buprofezin 4+15 EC - Acetamiprid(4) 1,000 180.00 8.1 22
Acetamiprid-Buprofezin 4+15 EC - Buprofezin(15) 1,000 675.00 100 7
Acetamiprid- Diflubenzuron 5+14 WP - Acetamiprid(5) 2,000 112.50 8.1 14
Acetamiprid- Diflubenzuron 5+14 WP - Diflubenzuron(14) 2,000 315.00 100 3
Acetamiprid-Etofenprox 2.5+8 WP - Etofenprox(8) 1,000 360.00 0.015 24,000
Acetamiprid- Etofenprox 2.5+8 WP - Acetamiprid(2.5) 1,000 112.50 8.1 14
Acetamiprid- Flufenoxuron 8+5 WP - Acetamiprid(8) 2,000 180.00 8.1 22
Acetamiprid-Flufenoxuron 8+5 WP - Flufenoxuron(5) 2,000 112.50 25 5
Acetamiprid- Lufenuron 8+5 WP - Acetamiprid(8) 2,000 180.00 8.1 22
Acetamiprid- Lufenuron 8+5 WP - Lufenuron(5) 2,000 112.50 197 1
Acetamiprid-Sulfoxaflor 4+6.2 WG <1  Sulfoxaflor(6.2) 2,000 139.50 0.146 955
Acetamiprid- Sulfoxaflor 4+6.2 WG <l  Acetamiprid(4) 2,000 90.00 8.1 11
Bifenazate 23.5 SC - Bifenazate(23.5) 2,000 528.75 8.5 62
Bifenazate- Spiromesifen 18+10 SC - Bifenazate(18) 2,000 405.00 8.5 48
Bifenazate- Spiromesifen 18+10 SC - Spiromesifen(10) 2,000 225.00 200 1
Bifenthrin 1 EC <l Bifenthrin(1) 1,000 45.00 0.0146 3,082
Bifenthrin 10 EW <l Bifenthrin(10) 5,000 90.00 0.0146 6,164
Bifenthrin 2 WP >5  Bifenthrin(2) 1,000 90.00 0.0146 6,164
Bifenthrin 8 WG 20  Bifenthrin(8) 4,000 90.00 0.0146 6,164
Bifenthrin-Imidacloprid 2+8 WP 12 Bifenthrin(2) 2,000 45.00 0.0146 3,082
Bifenthrin-Imidacloprid 2+8 WP 12 Imidacloprid(8) 2,000 180.00 0.28 643
Buprofezin-Clothianidin 10+3 SC <l  Clothianidin(3) 2,000 67.50 0.00379 17,810
Buprofezin-Clothianidin 10+3 SC <l  Buprofezin(10) 2,000 225.00 100 2
Buprofezin-Dinotefuran 20+15 WP 2 Dinotefuran(15) 2,000 337.50 0.023 14,674
Buprofezin-Dinotefuran 20+15 WP 2 Buprofezin(20) 2,000 450.00 100 5
Buprofezin-Etofenprox 15+8 WG >5  Etofenprox(8) 1,000 360.00 0.015 24,000
Buprofezin-Etofenprox 15+8 WG >5  Buprofezin(15) 1,000 675.00 100 7
Buprofezin-Imidacloprid 20+3 SC <l  Imidacloprid(3) 1,000 135.00 0.28 482
Buprofezin-Imidacloprid 20+3 SC <l  Buprofezin(20) 1,000 900.00 100 9
Buprofezin-Lambda-cyhalothrin 10+1 EC 10  Lambda-cyhalothrin(1) 1,000 45.00 0.038 1,184
Buprofezin-Lambda-cyhalothrin 10+1 EC 10  Buprofezin(10) 1,000 450.00 100 5
Buprofezin- Thiamethoxam 20+3.3 SC <1  Thiamethoxam(3.3) 1,000 148.50 0.005 29,700
Buprofezin- Thiamethoxam 20+3.3 SC <1  Buprofezin(20) 1,000 900.00 100 9
Chlorantraniliprole 4 WP - Chlorantraniliprole (4) 2,000 90.00 4 23
Chlorantraniliprole 5 WG - Chlorantraniliprole(5) 2,000 112.50 4 28




g A9 20| ME BHO Lot BLHRHLADT |t 13
Table 2. continued
EUP’s oo Maximum
EUP RT,s Active Ingredient (%) D:ngi)on Spray Dose ( LCs Hazard
(day) (gai/ha) (Me/bee)  Quotient

Chlorantraniliprole-Indoxacarb 3+4 WG <1 Indoxacarb(4) 2,000 90.00 0.094 957
Chlorantraniliprole-Indoxacarb 3+4 WG <l  Chlorantraniliprole(3) 2,000 67.50 4 17
Chlorfenapyr 10 SC <l  Chlorfenapyr(10) 2,000 225.00 0.45 500
Chlorpyrifos 25 WP 7  Chlorpyrifos(25) 600 1875.00 0.07 26,786
Clothianidin 8 SC 2 Clothianidin(8) 1,000 360.00  0.00379 94,987
Clothianidin 8 SG <l Clothianidin(8) 2,000 180.00  0.00379 47,493
Cyfluthrin 5 WP >5  Cyfluthrin(5) 2,000 112.50 0.023 4,891
Cypermethrin 5 EC 8  Cypermethrin(5) 1,000 225.00 0.02 11,250
Cyproconazole 4.5 SL - Cyproconazole(4.5) 3,000 67.50 100 1
Deltamethrin 1 EC 5 Deltamethrin(1) 1,000 45.00 0.012 3,750
Deltamethrin-Thiodicarb 1+30 SC 6  Thiodicarb(30) 1,000 1350.00 0.153 8,824
Deltamethrin-Thiodicarb 1+30 SC 6  Deltamethrin(1) 1,000 45.00 0.012 3,750
Diazinon-Etofenprox 25+8 WP >5  Diazinon(25) 1,000 1125.00 0.015 75,000
Diazinon-Etofenprox 25+8 WP >5  Etofenprox(8) 1,000 360.00 0.015 24,000
Diflubenzuron-Etofenprox 7+8 SE >5  Etofenprox(8) 1,000 360.00 0.015 24,000
Diflubenzuron-Etofenprox 7+8 SE >5  Diflubenzuron(7) 1,000 315.00 100 3
Dinotefuran 20 WG 1 Dinotefuran(20) 2,000 450.00 0.023 19,565
Dinotefuran-Etofenprox 5+8 WP 23 Etofenprox(8) 1,000 360.00 0.015 24,000
Dinotefuran-Etofenprox 5+8 WP 13 Dinotefuran(5) 1,000 225.00 0.023 9,783
Emamectin benzoate:Lufenuron 0.7+2.5 WG <1  Emamectin benzoate(0.7) 1,500 21.00 0.0036 5,833
Emamectin benzoate:Lufenuron 0.7+2.5 WG <1  Lufenuron(2.5) 1,500 75.00 197 0.4
Etofenprox 10 WP 10 Etofenprox(10) 1,000 450.00 0.015 30,000
Etofenprox 20 EC >5  Etofenprox(20) 1,000 900.00 0.015 60,000
Fenitrothion 40 WP 2 Fenitrothion(40) 1,000 1800.00 0.02 90,000
Fenitrothion-Fenvalerate 30+10 WP <1  Fenitrothion(30) 2,000 675.00 0.02 33,750
Fenitrothion-Fenvalerate 30+10 WP <l  Fenvalerate(10) 2,000 225.00 0.23 978
Flonicamid-Sulfoxaflor 5+5 WG <l  Sulfoxaflor(5) 2,000 112.50 0.146 771
Flonicamid-Sulfoxaflor 5+5 WG <1  Flonicamid(5) 2,000 112.50 60.3 2
Flufenoxuron-Metaflumizone 1.5+7 SC <1  Metaflumizone(7) 1,000 315.00 1.65 191
Flufenoxuron-Metaflumizone 1.5+7 SC <1  Flufenoxuron(1.5) 1,000 67.50 25 3
Imidacloprid 10 WP 4 Imidacloprid(10) 2,000 225.00 0.28 804
Imidacloprid 8 SC <l  Imidacloprid(8) 2,000 180.00 0.28 643
Imidacloprid-Methoxyfenozide 4+8 WP 2 Imidacloprid(4) 1,000 180.00 0.28 643
Imidacloprid-Methoxyfenozide 4+8 WP 2 Methoxyfenozide(8) 1,000 360.00 100 4
Lambda-cyhalothrin 1 EC 4  Lambda-cyhalothrin(1) 1,000 45.00 0.038 1,184
Lambda-cyhalothrin-Thiamethoxam 1.4+6.7 SG 6  Thiamethoxam(6.7) 2,000 150.75 0.005 30,150
Lambda-cyhalothrin-Thiamethoxam 1.4+6.7SG 6  Lambda-cyhalothrin(1.4) 2,000 31.50 0.038 829
Milbemectin(A3+A4) 2 WP <l Milbemectin(A3+A4, 2) 2,000 45.00 0.025 1,800
Novaluron 10 SC - Novaluron(10) 2,000 225.00 100 2
Pyridaben 20 WP >5  Pyridaben(20) 1,000 900.00 0.055 16,364
Spirodiclofen 22 SC - Spirodiclofen(22) 4,000 247.50 200 1
Spirodiclofen 36 WP - Spirodiclofen(36) 2,000 810.00 200 4
Spiromesifen 20 SC - Spiromesifen(20) 2,000 450.00 200 2
Sulfoxaflor 7 WG <l  Sulfoxaflor(7) 1,500 210.00 0.146 1,438
Thiamethoxam 24.49 WG 1 Thiamethoxam(24.49) 2,000 551.03 0.005 110,205




Table 3. RT,; of the pesticide mixtures used in orchard area

. » Motality and adversal effect (% mean + SD) RT,s
Mixtured orchardard pesticide
n 1 day 3 day 5 day 7 day 10 day 14 day 21 day 28 day (day)

Acetamiprid 8 WP + Iprodione 50 WP 75 40140 40+6.9 1(<1)
Bifenthrin 2 WP + Iprodione 50 WP 75 100400  973+23 73.3+26.0 8.0+ 10.6 14(>7 and <14)
Clothianidin 8 SC + Dithianon 43 SC 75 100400  100+0.0 86.7+23.1 173423 14 (>7 and <14)
Clothianidin 8 SG + Hexaconazole2 SC 75 100+ 0.0 90.7+8.3 18.7+4.6 7 (>3 and <7)
Abamectin 1.8 ME + Deltamethrin 1 EC 75 100£0.0 100+ 0.0 18.7+23 7 (>3 and <7)
Abamectin 1.8 EC + Difenoconazole 10
WP 4 Thiamethoxam 24.49 WG 75 100400  100+0.0 16.0 £ 10.6 7 (>3 and <7)
Acetamiprid-Etofenprox 2.5*8 WP + 75 100400  100£0.0  100£0.0  100£0.0  100£0.0 89.3+92 453+455 80+139 28(>21and<28)
Cypermethrin 5 EC
Acetamiprid Etofenprox 2.5*8 WP+ 75 100400 100400 100400  100£00  100+0.0 987+23 320+554 00+00 28(>21and<28)
Dithianon 75 WP
Acetamiprid-Sulfoxaflor 4¥6.2 WG +
Iprodione-Trifloxystrobin 30*8 WG + 75 293+23 0.0+£0.0 3 (>1and <3)
Flufenoxuron-Metaflumizone 1.5*7 SC
Bifenazate 23.5 SC + Buprofezin-
Clothinnidi 10%3 SC 75 100400  8.0+8.0 3 (>1 and <3)
Bifenthrin Imidacloprid 2*8 WP+ Delta- 75 150,00 787+ 10,1 53+6.1 7 (>3 and <7)
methrin 1 EC
Chlorpyrifos 25 WP + Buprofezin-Dinote-
furan 50*15 WP 75 100£0.0  100+0.0 3874115 13423 14 (>7 and <14)
Clothianidin 8 SG + Iprodione 50 WP 75 100+£0.0 29.3+19.7 0.0+0.0 7 (>3 and <7)
Dinotefuran 20 WG + Hexaconazole 2 SC 75 100+ 0.0 133+4.6 3 (>1and <3)
Dithianon-Pyraclostrobin 24*8 SE + Chlo-
rantraniliprole-Indoxacarb 3¥*4 WG 75 200£40 2.7+23 T=D
Dithianon-Pyraclostrobin 24*8 SE +
BuprofezinDinotefuran 2015 WP 75 100400  86.7+23.1 947461  987+23 587+92 227461  00+00 21 (>14and<21)
Dithianon 75 WP + Abamectin .8 EC 75  100£0.0  80.0+20.8 10.7 £8.3 7 (>3 and <7)
Dithianon 75 WP + Acephate-Imidacloprid
20%5 WP + Spirodiclofen 22 SC 75 10000  64.0%69 987423 413+359 387483 53%189 21 (>14 and <21)
Dithianon 75 WP + DinotefuranEtofen- 75150400 100£0.0 100200  100£0.0  100£00 8274300 53+6.1 21 (>14 and <21)
prox 5*8 WP
Dithianon 75 WP+ Acetamiprid Etofen 25169400 100400 100£0.0 100200  100£00  100£00  0.0+0.0 21 (>14 and <21)
prox 2.5%8 WP
Dithianon 75 WP + AcetamipridLufenu- 25160100 627+543 6804554 160+174 53+92 7 (>5 and <7)

ron 8*5 WP

vl



Table 3. continued

. . Motality and adversal effect (% mean + SD) RT>s
Mixtured orchardard pesticide
n 1 day 3 day 5 day 7 day 10 day 14 day 21 day 28 day (day)
Dithianon 75 WP + Bifenthrin 8 WG 75  100£0.0 100 £ 0.0 100+ 0.0 100+ 0.0 100+ 0.0 98.7+2.3 0.0£0.0 21 (>14 and <21)
Dithianon 75 WP + Clothianidin 8 SG 75  100£0.0 973146 587+359 3471122 947+£92 427+16.7 1.3+£23 21 (>14 and <21)
Dithianon 75 WP + Fenitrothion 40 WP 75 100+ 0.0 100 £ 0.0 100+ 0.0 100+ 0.0 100+ 0.0 0.0+0.0 14 (>10 and <14)
Dithianon 75 WP + Imidacloprid-Methox-
yfenozide 4*8 WP 75 173+£122 28.0+£26.2 93+46 5 (>3 and <5)
Dithianon 75 WP + Buprofezin-Dinotefu-
ran 20%15 WP 75 100£0.0 947+92 61.3+380 0.0+0.0 7 (>5 and <7)
Dithianon 43 SC + Acetamiprid 8 WP 75  0.0%£0.0 1(<1)
Iprodione 50 WP + Acetamiprid 8 WP 75 13423 1(<1)
. s 5
AcetamipridBuprofezin 4*ISEC + Cyper- o5 150100 100400 100400 827+300 680+554 100£00 90.7+162 28 (>21)
methrin 5 EC
Chlorfenapyr 10 SC + Bupro-
fezin.Lambda-cyhalothrin 10+1 EC 75 100£0.0 96.0+4.0 100+0.0 18.7£20.5 93+4.6 7 (>5 and <7)
?Elg‘ln“hm PEC+Lambda-cyhalothrin .5 o7 3,53 6671405 033+115 987423 213446 93+46 27423 10 (>7 and <10)
Iprodione 50 WP + Acetamiprid-Lufenu-
ron 8%5 WP 75 373+546 133+11.5 3 (>1 and <3)
Iprodione-Trifloxystrobin 30+8 WG+
Acephate-Imidacioprid 20%5 WP 75 973+46  96.0+4.0 1.3+23 5 (>3 and <5)
Iprodione-Trifloxystrobin 30*8 WG+
Diazinon Etofenprox 258 WP 75  100£0.0 100 £ 0.0 100+ 0.0 100+ 0.0 100+ 0.0 100+ 0.0 40£6.9 21 (>14 and <21)
Iprodione 50 WP + Chlorpyrifos 25 WP 75 100+ 0.0 100+ 0.0 100£0.0 24.0+223 13+£23 7(>5 and <7)
Iprodione 50 WP + Etofenprox 10 WP 75  100%0.0 100 £ 0.0 100+ 0.0 100+ 0.0 100+ 0.0 100+ 0.0 1.3+23 21 (>14 and <21)
Iprodione 50 WP + Bifenthrin 2 WP 75  100£0.0 100 £ 0.0 82.7+£30.0 100 £ 0.0 100+ 0.0 100+ 0.0 53+£9.2 21 (>14 and <21)
Iprodione 50 WP + BuprofezinEtofen- 5 105100 100400 6404317 973446 973+46 187+409 67423 14 (>10 and <14)
prox 15*8 WG
Lambda-cyhalothrin-Thiamethoxam
1.4%6.7 SG + Dithianon 75 WP 75  100%0.0 100 £ 0.0 100+ 0.0 100+ 0.0 50.7 £20.5 100+ 0.0 0.0+0.0 21 (>14 and <21)
Lambda-cyhalothrin-Thiamethoxam
1.4%6.7 SG + Imidacloprid 8 SC 75  100%0.0 100 £ 0.0 94.7+4.6 96.0 +£6.9 100+ 0.0 14.7+15.1 0.0+0.0 14 (>10 and <14)
Lambda-cyhalothrin-Thiamethoxam
1.4%6.7 SG + Iprodione 50 WP 75  100£0.0 100 £ 0.0 100+ 0.0 973+23 8134323 86.7+23.1 0.0£0.0 21 (>14 and <21)
. e " i

DimethomorphDithianon 8230 WP+ Fen- o5 155, 00 100400  973+46 100400 107+10.1  4.0+40 10 (>7 and <10)

itrothion 40 WP

Gl



Table 3. continued

. . Motality and adversal effect (% mean + SD) RT,s
Mixtured orchardard pesticide 2
n 1 day 3 day 5 day 7 day 10 day 14 day 21 day 28 day (day)
Diflubenzuron-Etofenprox 7*8 SE +
Dithianon Pyraclostrobin 24*8 SE 75  100£0.0 100+ 0.0 100+ 0.0 100+ 0.0 100+ 0.0 100+ 0.0 4.0£69 21 (>14 and <21)
Dithianon 66 WG + Bifenthrin 1 EC 75 100£0.0 733+£26.0 44.0+485 0.0£0.0 7 (>5 and <7)
?gi}ga&? 66 WG + Diazinon-Etofenprox 25 106400 10000  100£0.0 10000  100+0.0 100400  13+23 21 (>14 and <21)
g‘g‘(‘g‘}k‘é“\fg WG+ DinotefuranEtofen- 25150100 100400 987423 100400  987+23 987423 760+250 00+00 28 (21 and <28)
Dithianon 66 WG + Etofenprox 10 WP 75  100£0.0 100+ 0.0 100+ 0.0 100+ 0.0 100£0.0  82.7+30.0 6.7£23 21 (>14 and <21)
iﬁl;gnsof;\?vﬁv G+ Acetamiprid-Etofen- 5 106400 100400 100400 100400 613+384 100400 613+477 27+46 28(>21 and <28)
Dithianon 75 WP + Abamectin 1.8 EC 75 88.0+20.8 0.0£0.0 3 (>1and <3)
Dithianon 75 WP + Bifenthrin 8 WG 75  100+0.0 100+ 0.0 100+ 0.0 100+ 0.0 100+0.0  98.7+23 0.0£0.0 21 (>14 and <21)
Dithianon 75 WP + Fenitrothion 40 WP 75 100+0.0  98.7+23  96.0+0.0 8.0+4.0 7 (>5 and <7)
Dithianon 75 WP + Imidacloprid-Methox-
yfenozide 4%8 WP 75 973146 4131510 8.0+£4.0 53+£23 5 (>3 and <5)
Chlorantraniliprole 4 WP + Dinotefuran 20
WG + Propineb 70 WP 75 100£0.0 36.0+4.0 27423 5 (>3 and <5)
Chlorantraniliprole 4 WP + Tebuconazole 100£0.0+0.
25 WP + Cypermethrin 5 EC 75 100£0.0 100+ 0.0 0 693+272 72.0+327 0.0+0.0 14 (>10 and <14)
Chlorantraniliprole 4 WP + Bifenthrin I0EW 75  94.7+6.1  66.7+10.1 58.7+28.1 0.0£0.0 7 (>5 and <7)
Acetamiprid-Sulfoxaflor 4+6.2 WG +
Dithianon 66 WG 75 213+6.1 13.3+129 4.0=£0.0 1(<1)
Chlorantraniliprole 5 WG + Difenocona-
zole 10 WP + Cypermethrin 5 EC 75 100£0.0 100+ 0.0 100+ 0.0 100£0.0  92.0+4.0 6.7+4.6 14 (>10 and <14)
Deltamethrin-Thiodicarb 130 SC + Cyper-
methrin 5 EC + Trifloxystrobin 22 SC 75  100£0.0 100+ 0.0 98.7+2.3 100+ 0.0 100£0.0 28.0%+45.1 0.0£0.0 21 (>14 and <21)
Tebuconazole 25 EC + Milbemectin
(A3+A4)2 WP + Chlorantraniliprole 4 WP 75 813+20.1 147+83 30.7+49.7 0.0£0.0 7 (>5 and <7)
Dithianon 75 WP + Imidacloprid 10 WP +
Bifenthrin 10 EW 75 98.7+23 100£0.0 973+23 733+£28.1 933z6.1 8.0+4.0 14 (>10 and <14)
Dithianon-Pyraclostrobin 24*8 SE + Chlo-
rantraniliprole 4 WP + Spiromesifen 20 SC 75 147+£14.0 61.3+40.1 2.7+4.6 5 (>3 and <5)
Dithianon 66 WG + Acetamiprid-
Flufenoxuron 8*5 WP 75 67+23 T=D
Dithianon 75 WP+ Flonicamid-Sulfoxa- 75 51 34 140 280+183 53+92 5 (>3 and <5)

flor 5*5 WG + Novaluron 10 SC




Table 3. continued

. . Motality and adversal effect (% mean + SD) RT>s
Mixtured orchardard pesticide
n 1 day 3 day 5 day 7 day 10 day 14 day 21 day 28 day (day)
Dithianon 43 SC + Novaluron 10 SC +
Acetamiprid-Sulfoxaflor 4*6.2 WG 75 26.7+295 333£83 6.7+23 5 (>3 and <5)
Dithianon 66 WG + Acetamiprid-Etofen-
prox 2.5%8 WP + Spiromesifen 20 SC 75 100£0.0 100+ 0.0 100+ 0.0 100+ 0.0 98.7+23 4.0+4.0 14 (>10 and <14)
Dithianon 66 WG + Acetamiprid-Difluben-
zuron 5*14 WP + Deltamethrin 1 EC 75 587£32. 4040 3(land<3)
Dithianon 66 WG + Diflubenzuron-Etofen-
prox 7#8 SE + Spirodiclofen 36 WP 75  100£0.0 100£0.0 100+0.0 693+26.6 240+139 0.0+£0.0 14 (>10 and <14)
Dithianon 66 WG + Triflumizole 30 WP+ 25150100 100400 100400 100400  100+0.0  100+0.0 100400  100+0.0 28 (>28)
Cyfluthrin 5 WP
Emamectin benzoate-Lufenuron 0.7%2.5
WG + Kresoxim-methyl 50 WG + Ace- 75  100£0.0 100+ 0.0 100+ 0.0 100 £ 0.0 100£0.0 34.7+£363 6.7+23 21 (>14 and <21)
tamiprid-Etofenprox 2.5*%8 WP
Imidacloprid-Methoxyfenozide 4*8 WP +
Streptomycin 20 WP + Cypermethrin 5 EC 75 100£0.0 973+46 987+23 96.0+40 98.7+23 6.7+83 14 (>10 and <14)
Sulfoxaflor 7 WG + Streptomycin-Validamycin
A5%15 WP + Chlorantraniliprole 4 Wp > 67%23 1(<1)
Difenoconazole 10 WP + Acephatelmida-
cloprid 20*5 WP + Chlorantraniliproleln- 75 100+0.0 693+18.0 74.7+15.1 947192 18.7+23 10 (>7 and <10)
doxacarb 3*4 WG
Mancozeb 75 WP + Acetamiprid-Lufenu-
ron 8*5 WP + Etofenprox 20 EC 75 100£0.0 100+ 0.0 100+ 0.0 100 £ 0.0 100 £0.0 100+ 0.0 973+23 56.0+485 28 (>28)
Mancozeb 75 WP + Acetamiprid-Bupro-
fezin 4*15 EC + Pyridaben 20 WP 75 100£0.0 100+ 0.0 100+ 0.0 100+ 0.0 100+ 0.0 100+ 0.0 96.0 £4.0 0.0+£0.0 28 (>21 and <28)
Mancozeb 75 WP + Cypermethrin SEC+ o5 150400 100+00 100400 100400 100400 100400 987+23 933+115 28 (>28)
Imidacloprid 8 SC
Mancozeb 75 WP + Hexaconazole 10 EC
+ Abamectin 1.8 EC 75  100£0.0 100+ 0.0 100+£0.0 64.0+262 53+6.1 10 (>7 and <10)
Mancozeb 75 WP + Sulfoxaflor 7WG+ 75 150100 987423 987423 507+428 933+83 27423 14 (>10 and <14)
Acetamiprid 8 WP
Mancozeb-Myclobutanil 65*%2 WP + Chlo-
rantraniliprole 4 WP + Flonicamid-Sulfox- 75 70.7+22.0 653+2.3 240+69 13.3+19.7 1.3+£23 5 (>3 and <5)
aflor 5*5 WG
Metconazole 20 SC + Abamectin 1.8 EC +
Chlorantraniliprole-Indoxacarb 3*4 WG 75 100£0.0 100+ 0.0 100+ 0.0 100+ 0.0 1.3+£23 10 (>10 and <14)
Metconazole 20 SC+ Deltamethrin LEC*+ o5 1501 00 973423 100400  893+23  4.0+40 10 (>7 and <10)

Bifenazate 23.5 SC

Ll



Table 3. continued

. L Motality and adversal effect (% mean £ SD) RT>s
Mixtured orchardard pesticide
n 1 day 3 day 5 day 7 day 10 day 14 day 21 day 28 day (day)
Benomyl 50 WP + Imidacloprid-Methoxy-
fenozide 4*8 WP + Abamectin-Thiamethoxam 75 100+ 0.0 100+ 0.0 100+ 0.0 84.0+4.0  62.7+£295 27+£23 14 (>10 and <14)
3.02%¥13.85SC
Benomyl 50 WP + Buprofezin- Thiamethoxam
20%33 SC + Imidacloprid 10 WP 75 100 £ 0.0 853+£6.1 86.7t23 24.0+144 1.3+23 7 (>5 and <7)
Boscalid-Fludioxonil 23.5*5 SC + Fenitrothion
40 WP + Iprodione 50 WP + Benomyl 50 WP 75 100+ 0.0 100+ 0.0 100£0.0  493+£349 0.0+ 0.0 10 (>7 and <10)
Buprofezin-Dinotefuran 20*15 WP +
DithianonPyraclostrobin 24*8 SE 75 100+ 0.0 100+ 0.0 100+ 0.0 64.0+69  333%577 1.3+23 14 (>10 and <14)
Buprofezin-Dinotefuran 20*15 WP + Imida-
cloprid 8 SC + Tetraconazole 12.5 EW 75 100 £ 0.0 94.7+4.6 8.0£10.6 5 (>3 and <5)
S .
Buprofezin‘Thiamethoxam 20%3.3 SC+ 75 4004243  147+6.1 3 (>1 and <3)
Cyproconazole 4.5 SL
Acibenzolar-S-methyl-Dithianon 1.75*30 SC +
Bifenazate-Spiromesifen 18*10 SC + Abamec- 75 98.7+23 100+£0.0+0.0 68.0+£24.3 267129 1.3+£23 10 (>7 and <10)
tin-Chlorantraniliprole 1.714*4.286 SC
Acibenzolar-S-methyl-Dithianon 1.75*%30 SC +
Chlorantraniliprole 5 WG 75 413+44.6 1.3+23 3 (>1 and <3)
Acibenzolar-S-methyl-Dithianon 1.75*%30 SC +
Lambda-cyhalothrin Thiamethoxam 1.46.7 SG 75 100+£0.0+0.0 98723 100£0.0+0.0 74.7+244 96.0+69 64.0+382 0.0%£0.0 21 (>14 and <21)
Chlorothalonil 75 WP + Imidacloprid 8 SC +
Diflubenzuron Etofenprox 7*8 SE 75 100+£0.0+0.0 98.7£23 100£0.0+0.0 92.0£10.6 96.0+4.0 8.0+4.0 14 (>10 and <14)
. = [ *
Acibenzolar-S-methyl-Dithianon 1.75*308C+ 25160 1..04.0.0 100+ 0.0 +0.0100 0.0 +0.0100+0.0+0.0 9204106  53+92 14 (>10 and <14)
Bifenthrin 2 WP
Acibenzolar-S-methyl-Dithianon 1.75*30 SC +
Chlorantraniliprole 4 WP 75 24.0%10.6 0.0+0.0 1 (<1)
Acibenzolar-S-methyl-Mancozeb 1¥48 WP +
Chlorantraniliprole 4 WP + Imidacloprid 10 WP 75 933+11.5 78.7+£23 6401106 7331428 4131409 1.3+23 14 (>10 and <14)
Carbendazim Chlorothalonil 12¥31 SC + 75 100+0.0+0.0 100+0.0+0.0100 +0.0+0.0100 £0.0 £0.0100+ 0.0+ 0.0 76.0+41.6 0.0 £0.0 21 (>14 and <21)

Etofenprox 10 WP + Bifenazate 23.5 SC

Tebuconazole Trifloxystrobin 20*10 SC +
Buprofezin-Imidacloprid 20+3 SC + Abamec- 75
tin 1.8 EC

Tebuconazole Trifloxystrobin 20*10 SC +
Chlorantraniliprole-Indoxacarb 3*¥4 WG + 75
Etofenprox 10 WP

97.3+4.6

88.0+£10.6

48.0+44.0

53146

100+ 0.0+ 0.0 100+ 0.0+ 0.0100 £0.0 £0.0100 £ 0.0 £0.0100 £ 0.0 £0.0100 £ 0.0 £ 0.0 0.0+0.0

7 (>5 and <7)

21 (>14 and <21)

8l
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