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Selection of Low Toxic Chemicals among 47 Pesticides Used in Cucumber for
Aphid Predator, Aphidoletes aphiaimyzaRondani (Diptera: Cecidomyiidae)

YongSeok Choi, YunGyu Nam, InSoo Hwang, IkSu Han and DeokGi Park*

Bioenvironment Research Division, Chungcheongnam-do Agricultural Research & Extension Services, Yesan, 340-861, Republic of Korea

Abstract: From the results achieved by the evaluation of toxicities to an aphid predator, Aphidoletes aphidimyza Rondani eggs with 47
pesticides used for cucumber farming, 22 pesticides including emamectin benzoate showed low toxicity. 12 pesticides with flonicamid
among 22 pesticides tested on eggs showed low toxicity (mortality, 0~2.7%) to A. aphidimyzalavae and indoxacarb + teflubenzuron and
chlorantraniliprole showed toxicity of 35.4% and 64.6%, respectively. 14 pesticides including indoxacarb + teflubenzuron and
chlorantraniliprole demontrating low toxicity against A. aphidimyza lavae showed low toxicity to A. aphidimyza pupae and adults as well.
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Table 1. List of pesticides used in the toxicity study of Aphidoletes aphidimyza

Chemical class Common name Formulatim;a) IRgepmmEnils Insect speciesc)
and AI(%) ) conc.(ppm)
Synthetic pyrethroids etofenprox EW 10 100 PLLT
deltamethrin EC1 1,000 vV
bifenthrin WP 2 20 PI
Organophosphorus dichlorvos EC 50 500 -
methidathion EC 40 400 TV
Antibiotics emamectin benzoate EC2.15 10.75 LT, TP, PL
spinosad SC 10 50 PI, TP, LT
abamectin EC 18 60.3 LT
pyridalyl EW 10 100 PI
spinosad WG 10 50 PI, TP, LT
Neonicotinoids clothianidin SC8 80 TV, TP, AG
thiamethoxam WG 10 50 TP, AG
clothianidin WG 8 40 AG
dinotefuran WG 20 200 TP, TV, BT, AG
thiacloprid SC 10 50 PI, TP, TV
acetamiprid WP 8 40 AG
imidacloprid WP 10 50 AG
IGRs bistrifluron EC 10 50 TV
novaluron SC 10 50 PI
tebufenozide WP 8 80 PI
methoxyfenozide WP 4 40 PI
pyriproxyfen EC 10 50 vV
lufenuron EC5 25 PI
Benzoylurea teflubenzuron SC5 50 PI
Diamides flubendiamide SC20 100 PI
chlorantraniliprole WG 5 25 PL LT
Organochlorine endosulfan EC 35 700 Unknown
Niacin flonicamid WG 10 50 TV, TP, AG
Oxadiazine indoxacarb SC5 8.25 PI
Pyrole chlorfenapyr ECS5 50 TP
Mixtures imidacloprid + spinosad SC 5+10 25+50 LT, TV
amitraz + buprofezin EC 12.5+12.5 125+125 BT
etofenprox + tebufenozide EC 10+4 100+40 P, TV
acetamiprid + buprofezin EC 4+15 20+75 vV
etofenprox + indoxacarb WP 10+1.5 100+15 PI
indoxacarb + teflubenzuron WP 1+2 10+20 PI
buprofezin + dinotefuran WP 20+15 100+75 TV
diazinon + etofenprox WP 25+8 250+80 Unknown
flufenoxuron + indoxacarb WP 242.5 20+25 PI
carbosulfan + methoxyfenozide WP 5+3 50+30 PI
bifenthrin + indoxacarb WP 1+2.5 10+25 PI
acetamiprid + indoxacarb WP 4+5 40+50 PI, AG, TP, TV
bistrifluron + flufenoxuron SC 5+2 50+20 PI
flufenoxuron + metaflumizone SC 1.5+7.0 15+70 PI
acrinathrin + spiromesifen SC 6+30 15+75 ™V
clothianidin + buprofezin SC 3+10 15+50 TV
dichlorvos + etofenprox EC 20+10 200+100 Unknown

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

® Al': Active Ingredient.

9 py; Palpita indica ; AG: Aphis gossypii;, TP Thrips palmi; TV: Trialeurodes vaporariorum ; BT. Bemisia tabaci; PL. Polyphagotarsonemus
latus; LT Liriomyza trifolli.
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Table 2. Toxicity of pesticides used for cucumber farming against A. aphidimyzaeggs

Pesticides Sample % Corrected mortality Pesticides Sample % Corrected mortality
size(n)” (Mean£SD) size(n)” (Mean+SD)
etofenprox 24 100.0+0.05 thiacloprid 147 97.4+1.1j
endosulfan 16 100.0£0.0j imidacloprid 138 69.4+7.4i
+ spinosad
deltamethrin 17 100.0+0.0; amitraz. 114 97.2+4.9j
+ buprofezin
emamectin 76 0b etofenprm.( 78 99.2740.64i
benzoate + tebufenozide
clothianidin 73 98.442.8j acetamiprid 75 100.0£0.0j
+ buprofezin
dichlorvos 77 98.1+3.3j bistrifluron 147 Oabcd
ichl
flonicamid 67 Obe dichlorvos 109 99.7£0.5]
+ etofenprox
indoxacarb 72 Obcd flubendiamide 121 Oabcd
lufenuron 84 Oa novaluron 53 7.4+11.0bcdefg
athri
spinosad 79 10.9+11 3cdefg actimatinn 168 6.09+3.68bcdef
+ spiromesifen
. . clothianidin
+ +
pyriproxypen 61 68.4£17.11 + buprofezin 249 28.9424.2h
abamectin 86 24.0+13.6gh acetamiprid 62 92.6+7.7j
pyridalyl 80 87.0+5.4j imidacloprid 39 89.946.3j
. flufenoxuron
Sl
chlorfenapyr 89 98.5+1.5j + indoxacarb 116 Oabced
methidathion 77 97.66:£4.05] carbosulfan 71 94.94 5i
+ methoxyfenozide
. bifenthrin
chlorantraniliprole 83 Oabced . 65 20.6+6.2fgh
+ indoxacarb
thiamethoxam 74 87.1+4.8;j tebufenozide 42 0.1£2.8abed
clothianidin 88 93.3+3.8j methoxyfenozide 66 20.2+37.3efgh
dinotefuran 114 95.2+4.0j ctofenprox 29 14.948 5defgh
+ indoxacarb
spinosad 70 9.6+3.6bcdefg indoxacarb 65 Oabcd
+ teflubenzuron
bistrifluron 126 0.5:1.1abed buprofezin 71 18.6+21.0efgh
+ flufenoxuron + dinotefuran
flufi iazi .
Lenoxuron 123 3.0+5.2abede diazinon 114 97.7+1.1j
+ metaflumizone + etofenprox
teflubenzuron 99 6.9+2.7bcdefg bifenthrin 82 5.0£11.6abcdef
acetamiprid 50 100.0+0.0j

+ indoxacarb

dsample size is mean of replication by pesticides.
Means in the same column followed by the same letter are not significantly different by Tukey studentized range test (P=0.05).
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Table 3. Toxicity of pesticides used for cucumber farming against A. aphidimyzalarvae

Pesticides Sample % Corrected mortality Pesticides Sample % Corrected mortality
size(n)” (Mean+SD) size(n)” (Mean+SD)
emamectin 51 94.3+5.0d flubendiamide 94 1.5+0.8a
benzoate
flonicamid 93 0.1+0.7a novaluron 108 0.6+0.6a
indoxacarb 95 0.9+1.1a acrinathrin 133 99.1+1.1d
+ spiromesifen
clothianidin
lufenuron 126 0.0+0.6a . 132 99.7+0.5d
+ buprofezin
fluf
spinosad 77 97.5+4.3d trenoxuron 116 1.1£1.2a
+ indoxacarb
abamectin 31 94.8+6.8d bifenthrin 97 100.00.0d
+ indoxacarb
chlorantraniliprole 40 64.6£16.2¢c tebufenozide 121 0.0+0.0a
spinosad 24 100.0+0.0d methoxyfenozide 88.3 0.0+0.0a
bistrifluron 25 0.0£0.0a etofenprox 46 100.0£0.0d
+ flufenoxuron + indoxacarb
flufenoxuron 25 2.742.4a indoxacarb 43 35.4+5.2b
+ metaflumizone + teflubenzuron
teflubenzuron 79 0.4+0.7a buprofezin 102 100.0+100.0d
+ dinotefuran
bistrifluron 69 0.0+£0.0a bifenthrin 72 100.0£100.0d

¥ sample size is mean of replication by pesticides.

Means in the same column followed by the same letter are not significantly different by Tukey studentized range test (P=0.05).

Table 4. Toxicity of pesticides used for cucumber farming against A. aphidimyza pupae and adults

Pupae Adults
Pesticides Sample % Corrected mortality Sample % Corrected mortality
size(n)” (Mean=SD) size(n) (Mean£SD)

flonicamid Oa 71 Oa

indoxacarb Oa 49 2.842.1a
lufenuron Oa 39 Oa

chlorantraniliprole Oa 74 6.9+2.0a
bistrifluron + flufenoxuron Oa 90 Oa
flufenoxuron + metaflumizone Oa 53 Oa
teflubenzuron 20 Oa 46 Oa
bistrifluron Oa 57 Oa
flubendiamide 0a 58 Oa
novaluron Oa 45 Oa
flufenoxuron + indoxacarb 0a 88 Oa
tebufenozide Oa 61 Oa
methoxyfenozide Oa 47 Oa
indoxacarb + teflubenzuron Oa 66 Oa

3 Sample size is mean of replication by pesticides.

Means in the same column followed by the same letter are not significantly different by Tukey studentized range test (P=0.05).
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ofo]l &gt Aoz Azbwm, A x| 7he] 272l Afo|=
HijAle 4= gle Aol

Van de Veire et al. (2004)2 7131} 317 0] A2 2 XY
of| A 22 Ao chsf A dS =agt A, FUFolet st
T ZHR7)3be] Rpol 7k dhrhar Karghal Qlet, 315-0f Al A
AAZS v Al A AR 1S UeR s spinosad (DowElanco,
1994)= o 2|7} = ute] 7148-5-<1 Hemiptersenus sp. (Moon
et al., 2000)3} Hh P27 | A1 Fyposoter didymator Thunberg
AJZ(Schneider et al., 2004)0] 1LEAS Ho|al vl RT]
H A2 = 80.6% (Kim et al., 2006) 2 =2 AEE-S Helth
lefo]2]-g-olf Ag5olli=47.2%, 2Fof Al A5ol=3%2
&2 2 9|(Ahn et al., 2004a, b) spinosad 7} 7] A & of|
=2 =48 HQlth= Williams et al. (2003)2] H119}F
= AYE Helou, Xy sute] o tistol= Al
TR0l Aol A 10.9%, W/d=rEHAlolA 9.6%2] &

ARsEa Hl W Ay sate] f35ol= 100%2] =2 A
FTES 2o 925 (Diptera)?l v Eafe]of = Aot g
7 =30 =& A o= TE Sl

AtabH S Eriosoma lanigerum [Hausmann]) 2 3ZA|5H= 2]

tjzag] 9 R E HSOAE At 2 azinposmethyl T} 275

T

E

x
o]

2|3

oﬂ::mg_é_‘.:)i
o 12 m [

:

v rlo

A5 Aol thsto] A ARSE oFe] TS o= =4
2 H 713t Warner and Croft (1982)+= &1} 3% 0] 4] diazinon
0] 50% o1F AFYES Helth= AR S El o o= 2 4
Aol A ARE2E diazinono] SE3HE 9HA|7F100% 9] ARSES 1
of 19| 4= SR sk Qlok ey AW Aol of¢]
A Foll vlste] Ajtdo] 12.24] ol 7k Q152 ve] A A
559 ofAlofl theh Aol a2 B e ofmk= Aol A A
S FFLE ASEC] 100%= E3H 2o wetdrt o]
23t b= A Ao WAk Y S| E Hoske] A
/9] A AN =M WA O] Baa #olal SFetefA|
O] AMEFS AT = lrk=t Qu|7} len, AR Sjake}
71#o A Abgshe Y Sa2]7F Al s atE ol AREE AL Sl
T, A Eate] o FAO AR 4= Sl A=A of A A e
=1 oju)7} it g = 9.

£3|, Adam and Prokopy (1977)+= u]=+ Massachusetts A}
ol LAY Sh= ARG E(Aphis pomi De Geer)2& 1t 23]
7haapE o ZAS 4 Qle 7o =Y wizhA] v =u)
2lE Hosl] isto] &t 3ol A=AdQl shstefAlE A
31 A7}, Thiodan} Imidan2 A=A ©]%) 2.1 Guthion 1} Systox
L DEAS 501 Wtk AAH 0 R S AT AR
Moz ojgrh Ao ehigt sl Aulelol AES
B eI Sl 2 A7) BAE R o

2018 Zhaksts 315 % ol /b A ohF e Bl
ASE 2ol SAN L (T palmi Karny), Z2PHSEWWY (P indica
Saunders), 4171520, ob| 2|7l E=wte] 7} QltH(Park et al.,
2002). o5 WAIE] $18) ARG HH W oA o] 5t
S o] gt A S5/4d& B71et A, teflubenzuron}
tebufenozideo] 2] slo] EAo] WSS v, 1 AgolA
ARE-H teflubenzuroni} tebufenozide= 20|19 E3ulEgu
WA AR SEE O] Sl AR AT Suteof = o]
ol Zawiy R FA of] ARg-0] 7Hs5F3iTh

A sate] o] B dha A o W2 5A40S 1l ofA o of
e SopEgudel 5550 glan EgolgrlulE,
QoA Y|, 270l 555 flonicamid 2} o 2] 7<)
=1}2] ] chlorantraniliprole®] 5-2%| o] gt} whaba] 2. o))
HIA] A =)= sfisEoll thsto] =A4do] B ofAlet v Sut
2l & FAlof -8Rt SFstofA| o] ARgRERE X423} hH A
aA o AGES AT 4 e Aoz 7|tEch

717 Ho]| th3t 5oFe] & 5492 715 QoA 59 U
717k Hgtel -3k, At 714859, Sy, ] Sofl of
AS Frh= Ea17) Qo) (Franz et al., 1980; Sell, 1984;
Hassan et al., 1994; Schmuck et al., 1996; Consoli et al., 1998).
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Metasystox R, Nexion EC 25 2} A#A)|?] Saprol-2 A t] S}
2] §5-8 AFRAI71A) Bk oh 2t TS 0] e, A5E A
A wrtol et $3483} E0Ro] SBHEIE ofITS
ZEr(Sell, 1984), wahA] ofie] E4do] ke oAle sl
st} ol e ) o 59 ekl 2

9, A5 5 e

2 B o] 25 ¢
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