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Comparative Toxicity of some Pesticides to the Predatory Mites,
Neoseiulus fallacis Garman (Acari: Phytoseiidae)

Dong—Hwan Kim*, Sang—Soo Kim, Kwang—Sik Kim and Jae—Wook Hyun

Department of Plant Environment, National Institute of Subtropical Agriculture, RDA, Jeju 690-150, Republic of Korea
'Department of Plant Medicine, Sunchon National University, Sunchon 540-742, Republic of Korea

ABSTRACT : The toxicities of 37 commercial pesticides for citrus pests were evaluated to N. fallacis.
Eight fungicides (difenoconazole, imibenconazole, azoxystrobin, dithianon, fluazinam, procymidon, strep-
tomycin, tribasic copper sulfate), three insecticides (dichlovos, imidacloprid, thiamethoxam) and four
acaricides (milbemectin, tetradifon, dicofol, spirodiclofen) had lower effect to the hatchability of eggs
N. fallacis. Six fungicides (propineb, difenoconazole, imibenconazole, azoxystrobin, dithianon, procymidon)
and three acaricides (bifenazate, tetradifon, spirodiclofen) showed lower contact toxicity to adult N. fallacis.
The secondary toxicity of 26 pesticides to N. fallacis adult were evaluated. Two fungicides (fluazinam,
streptomycin) and 3 acaricides (machine oil, cyhexatin, halfenprox) showed low toxicity when the prey
(eggs of spider mite) was treated with pesticides.
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Table 1. A list of pesticides used for toxicity tests against N. fallacis

Kim et al.: Toxicity of Pesticides to N. fallacis

181

Common name Trade name Al (%) & Formulation Recommended conc. (ppm)
Fungicides
Mancozeb Daisen 75 WPV 1,500
Propineb Antracol 70 WP 1,169
Difenoconazole Pureugen 10 WP 50
Imibenconazole Hwaksiran 15 WP 75
Azoxystrobin Amista 10 WP 100
Diethofencarb+Carbendazim Kkaekkeutan 25 WP 250+250
Dithianon Delran 75 WP 750
Fluazinam Fuloncide 50 WP 250
Procymidon Smirex 50 WP 500
Streptomycin Agreptomycin 20 WP 200
Tribasic copper sulfate Sebinna 15 sc? 150
Insecticides
Dichlovos Didibeuipi 50 ECY 500
Monocrotophos Monopo 24 SLY 240
Chlorpyrifos Deosban 25 WP 312.5
Methidathion Supracide 40 EC 400
Deltamethrin Desis I EC 10
Esfenvalerate Jeogsita 1.5 EC 15
Lambda cyhalothrin Juleong 1 EC 10
Furathiocarb Deltanet 10 EC 100
Carbaryl Sebin 50 Wp 500
Imidacloprid Conido 10 WP 50
Thiamethoxam Atara 10 WG” 333
Acaricides
Machine oil Gigyeyu 95 EC 9,500
Tebufenpyrad Piranica 10 EC 50
Amitraz Mitac 20 EC 200
Propargite Omite 30 WP 400
Cyhexatin Prictran 25 WP 166.7
Etoxazole Zoom 10 SC 25
Milbemectin Milbenock 1 EC 10
Fenothiocarb Woosusu 35 EC 350
Bifenazate Acramite 23.5 SC 117.5
Tetradifon Tedion 8 EC 100
Fenazaquin Boramae 10 EC 50
Halfenprox Maha 5 ¢cs? 50
Pyridaben Sanmaru 20 WP 100
Dicofol Kelthane 35 WP 350
Spirodiclofen Enbido 22 SC 55

" WP ; wettable powder

D SC ; suspension concentrate
 EC ; emulsifiable concentrate
9 sL ; liquid, soluble concentrate
9 WG ; water dispersible granule
® ¢cs ; capsule suspension
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Table 2. Survival and oviposition of adult females of N. fallacis on bean leaf disc after chemicals spray and consequent egg hatching

Chemicals % Survival (Mean+SE) after 72 hr No. of eggs per leaf disk (MeantSE) % Hatchability (Mean+SE)
Fungicides
Mancozeb 80.7+1.93 bed” 27.3x1.85 d 91.241.64 b
Propineb 91.14£0.67 ab '39.3+2.40 ab 99.24+0.77 a
Difenoconazole 88.8+2.10 abc 31.342.73 bed 100.0+0.00 a
Imibenconazole 88.4+5.83 abc 41.3+4.17 ab 97.1£1.45 a
Azoxystrobin 91.2£5.26 ab 33.0+3.46 bed 100.0+£0.00 a
Diethofencarb+Carbendazim 70.9+4.82 de 1.7£033 ¢ 2394201 ¢
Dithianon 89.6+2.01 ab 44.7£3.76 a 99.3+0.66 a
Fluazinam 72.1+£2.96 de 28.0+0.58 cd 97.7+1.17 a
Procymidon 95.4+2.30 a 43.3+4.70 a 98.6+0.68 a
Streptomycin 78.2+3.20 cde 37.744.26 abc . 100.0+£0.00 a
Tribasic copper sulfate 67.9+4.80 ¢ 28.7+0.66 cd 97.7£1.15 a
Control 97.6+2.37 a 44.7£3.85 a 99.24+0.77 a
Insecticides
Dichlovos 0c 0c 0c
Monocrotophos 0c 0c 0c
Chlorpyrifos 0c 0c 0c
Methidathion 0c 0c 0c
Deltamethrin 0c 0c 0c
Esfenvalerate 0c Oc 0c
Lambda+cyhalothrin 0c 0c 0c
Furathiocarb 0c 0c 0c
Carbaryl 0c 0c 0c
Imidacloprid 78.6£6.30 b 2.7+0.33 be 100.0+£0.00 a
Thiamethoxam 82.1£6.40 b 4.0£0.00 b 93.3£6.67 b
Control 94.4+2.83 a 51.74£3.05 a 98.7+£0.68 ab
Acaricides
Machine oil 70.2+7.44 b 21.8+1.45 de 89.5+3.33 bed
Tebufenpyrad 0d 0f 0f
Amitraz 0d _ 0f 0f
Propargite 70.1£335 b 23.3+0.66 cd 85.843.62 cd
Cyhexatin 71.4+4.15 b 17.3£2.03 e 90.5+1.36 bed
Etoxazole 97.4+2.57 a 44.3+4.37 ab 10.2£2.27 ¢
Milbemectin 27.3+9.83 ¢ 0f 0f
Fenothiocarb 3.3£333 d 0f 0f
Bifenazate 90.4£1.00 a 40.7£1.85 b 95.7£2.35 ab
Tetradifon 89.3+2.37 a 26.0+2.31 ¢ 84.2+3.47 d
Fenazaquin 0d 0f 0f
Halfenprox 0d 0f 0f
Pyridaben 25.5+4.36 ¢ 2.7+0.66 100.0+£0.00 a
Dicofol 88.1+3.18 a 3.74£0.66 93.3+6.67 abc
Spirodiclofen 97.6+2.37 a 19.3+0.66 de 100.0+0.00 a
Control . 97.842.23 a 47.3£1.20 a 100.0£0.00 a

" Means followed by the same letter within a column are not significantly different by ANOVA, Tukey (P=0.05).
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Table 3. Hatchability of eggs of N. fallacis on bean leaf disc after chemical spray

45(2), August 2006

Chemicals % Hatchability (Mean+SE) after 72hr
Fungicides
Mancozeb 28.9+2.20 ¢"
Propineb 86.7£3.84 b
Difenoconazole 91.1£2.20 b
Imibenconazole 100.0+0.00 a
Azoxystrobin 100.0+0.00 a
Diethofencarb+Carbendazim 86.7+3.84 b
Dithianon 100.0+0.00 a
Fluazinam 97.842.23 a
Procymidon 100.0+0.00 a
Streptomycin 100.0£0.00 a
Tribasic copper sulfate 100.0£0.00 a
Control 100.0£0.00 a
Insecticides
Dichlovos 100.0£0.00 a
Monocrotophos 51.1+44.43 b
Chlorpyrifos 5334+3.84 b
Methidathion 20.0+7.68 d
Deltamethrin 53.3+3.84 b
Esfenvalerate 42.2+5.88 be
Lambda cyhalothrin 3334771 ¢
Furathiocarb 8.9+2.20 de
Carbaryl 0e
Imidacloprid 100.0+0.00 a
Thiamethoxam 97.8+2.23 a
Control 100.0+£0.00 a
Acaricides
Machine oil 62.2+2.23 e
Tebufenpyrad 224223 h
Amitraz 0Oh
Propargite 57.8+4.47 e
Cyhexatin 80.0+£3.87 d
Etoxazole 84.5+2.23 cd
Milbemectin 91.142.20 be
Fenothiocarb 0h
Bifenazate 84.5+2.23 cd
Tetradifon 100.0£0.00 a
Fenazaquin 11.1£2.20 g
Halfenprox 60.0+3.87 e
Pyridaben 33.3+£3.84 f
Dicofol 100.0£0.00 a
Spirodiclofen 93.3£3.84 ab
Control 100.0£0.00 a

D Means followed by the same letter within a column are not significantly different by ANOVA, Tukey (P=0.05).



Kim et al.: Toxicity of Pesticides to N. fallacis

Ao} 28 Ya|mat wolo] oplg A% T
27 BAE ARk

Table 4= HEZZ=A]0 A ﬁl{-q-/k]/\o]a]goﬁ oI A 30
T3t Argo] 15% o4l B0k 26352 tiitke s uto]
Sollel &ofl FAIE At & J*fj«}*léolalvc’ﬁ A%
sto] AFES AR ZAifo|th. A=Al oAM=
diethofencarb+carbendazim, fluazinam, streptomycin 5
35S AFE) 8% PR TAHe} $IRE Holx

—
ow©°

2

o

185

&F o 0, mancozeb$} tribasic copper sulfate= 70% ©]
slo] MEES wath A2l T AET AR ARk
& AR A3, FA P vls] 2 AgofA At
o] Ho]A=d), diethofencarb+carbendazim *] ]| A=
12301217} 32071 ¥ 6709) S Ao M Aleks
o] ZA P F= AeE yehdth AFAll ot
+ dichlovos *2]7} A&8-0] 75.6%= X2 A & 71

FR2, 1159 43A 25 T30 YFE01.1%)

&

‘l

Table 4. Effect of chemical-sprayed prey (eggs of 7. urticae) on adult female of N. fallacis

Chemicals % Survival (MeanSE) after 72 hr No. of eggs per leaf disk (MeantSE)
Fungicides
Mancozeb 51.1+4.43 ¢V 40.0+4.04 b
Diethofencarb+Carbendazim 82.2+£5.88 ab 6.0+£1.53 ¢
Fluazinam 82.2+8.00 ab 57.3+4.70 b
Streptomycin 84.5+2.23 ab 58.3£3.18 b
Tribasic copper sulfate 66.7£3.87 be 54.3£6.77 b
Control 95.6+4.43 a 81.3£1.45 a
Insecticides
Dichlovos 75.6£4.43 b 43.0£3.79 b
Monocrotophos 0d 0d
Chlorpyrifos 224223 d 0d
Methidathion 0d 0d
Deltamethrin 0d 0d
Esfenvalerate 0d 0d
Lambda cyhalothrin 0d 0d
Furathiocarb 0d 0d
Carbaryl 0d 0d
Imidacloprid 6.7+£3.84 d 1.3£0.33 ¢
Thiamethoxam 24.4+4.43 ¢ 0.0+0.00 d
Control 91.14£2.20 a 58.3+1.76 a
Acaricides
Machine oil 88.9+2.20 ab 61.7+4.70 b
Tebufenpyrad 26.7+£3.84 cde 9.7+1.76 de
Amitraz 0f 0e
Propargite 46.7£3.84 ¢ 46.0£2.65 ¢
Cyhexatin 91.1£2.20 ab 74.7+4.26 a
Milbemectin 15.6+5.88 ef 1.7£0.33 ¢
Fenothiocarb 44.4+4.43 cd 43.0£2.31 ¢
Fenazaquin 71.1£5.88 b 21.7£2.33 d
Halfenprox 82.2+£2.23 ab 59.0+£2.08 b
Pyridaben 24.4+5.88 de 12.3+1.20 de
Control 95.542.23 a 78.7£1.76 a

D Means followed by the same letter within a column are not significantly different by ANOVA, Tukey (P=0.05).

* N. fallacis was inoculated 24hr after treatment.
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U] BIHEE 23.9% (Table 2)24 EFAo] E3] 431
Uit Zepalzolaigol oAl B3] Fefsior F A
o= gzt B AFIA 430l AF o] 912%0]T
(Table 2), 2ro] H5}80] 100% (Table 3)24 TebaAo)
g]-g-ofjof] o3l w2 ¢FHFE A o= el azoxystrobin
& zly|o)g)-&of(Phytoseiulus persimilis)E ThAFO.Z
AEoME &, 75, 8% 5ol 540 ¥2 Ze=m
(AR ef al,, 2004)B 2R o2 SoNE o] g AR
A Aol F-85tA 018" = S AR Z|gET
T3t A EE HE Rl tish wore] Hdol w3t vlolH
H|o| A= A3} Theiling and Croft (1988)7} dithianon
S Feprlsolg oo el F/do] A jl= A= &
tafe} opR7ER) & 2 A[fof| A= dithianon&] =4]o]
Aoz Lpel} 94| dithianon% 3-8514] o8& =
olet AJZtHch olitel AdAle] tigt HAEEAEE
2t wep|zol2i ol el kel ekg Ao

ZetE 5eFAl(mancozeb, diethofencarb+carbendazim,

S WL U
o o rlo <k
= W

B ox

fluazinam, streptomycin, tribasic copper sulfate)E TjAr
o Hutolgol Uof 27te] okAE Alme % Tolz
T39S e 54& HAT Zul(Table 4), fluazinam
1} streptomycin 2o A J52f HFEo] 22t 82.2,
845%S1T AIE AP} B e ARekE HoR
ER} A%e) Aol ik dao] Ae Ao Azt
T} diethofencarb+carbendazim Aj35of A=
FaFo] Aot A Aot 53] Ao FEE
2 = Ao Uehidth ool AgAY 23
AT S4o] e AR Ueh streptomycin® %
ghr|2oj]goljof gt FHEAo] w7)= o &
54 AdoA EAdol Hopd 69FA|(imibenconazole,
azoxystrobin, dithianon, procymidon, propineb, difeno-
conazole) Folli= ZraIdy WALR kA7t 2£3HE] o] 9l
A o u 2 ZhEelofA HEeprliojE]ZofE o] & o
HEAYY YAE 2R & H-2o)& streptomycind:
At =go| @ AR AQzHEch

1152 AFAIE o ot FH54 AdoM= &=
E o7t B4do] 7t AR e, MoflA HAE
o] 83t ¢ AHnte g o] g s 2Hs)
717} o1g7] digel A=A s 3 dengies
o]-&x|ojof &l=1|(Huffaker, 1971; Lee, 1990; Kim,
1994), 7 ZAZ oA 2 o] &Hal e AFAY
tjF2o] Tk Aol gofel thet Edo] Erhe AL
TaEd 28] deds X0 FupA ool E
o] 83 - & Aofjasiol E 4= i} whebA FF Hok
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W AFAE o2 EAS Aste Asreze
2 018 4 gl okl APuEolol @ Aolth. Imida-
cloprid= Z1€o|g]-g-ol|(Park et al., 1996)9} Ado]]S-
ofi(Ahn ez al, 2004)°] disted E/Jo] e Flog Hilg
of glovt & AldoE Sio] 7o Ao el
o|E gt Aol olg]-Zol] Fio| M E WA 5
SUAOLE 17 Hhe] ololl ) e Aoleh ke,
Aeolg]-goft 1 ola]gofe] thgt AjdoA= A%l
L 2 &l ot £ATRe kst ot B AIollA
L Alobgre AR|o) Aol AleiEl 2ol Baise
SRl AR £ AJE 2t A% imidaclopridi=
oro] g} Aol ME B v oJge Hgle
U imidaclopridol] % 7ol Alohdrieis Aleks
2lo] WA AashozH Sxo] R AT et
k. 23y imidacloprid®} thiamethoxam-& AJ3=of tjj3t
HEA AN B40] 23t Ao Uehgort &
of ofAlE AxT Lol FH3kgo] ZH2k 100%, 97.8%
(Table )24 o]l et ke YO DR T} epAl}
A WAE o gelor B Aom AzET wa
dichlovos= 22b57] A[gol|lA] Eepal2olg]goff A3
gt AF-Eo] 24.4% =2 LA E)(8.9%) 2} F2AE Hol
71 o Table 4), F3hgof njxl= Ggfo) HF gl
m(Table 3), AlElo] o8 1189 A3A F Febr|2o]
gg-ofiofl sl A=< A7 ¢l He megchd
dichlovos® o]&-3jlo} & Aoz AztEch 2]9] imida-
cloprid, thiamethoxam, dichlovos 3&2] kA= Ak 2]
27} 27| shA Aarafof 3 ol o] gfolale
U 3% 2 5ol digt B4o] otz ol)gof A%
o] WE} e o] AlzEak 2o] £& Hole} Az

Hefa|2ol2golofl st AniAle] HEEA A4 2
TKTable 2, 3), etoxazole, bifenazate, tetradifon, dicofol,
spirodiclofen 5 552 AjZoll gt AEgo]l QlojA A
2ot oAk molx) gigkort AEAASe) Aok
AME B2 Aol Ert Etoxazole> Akhai= Wk
O} At o] Bekgo] 102%E tfREo| Bals)x]
EBFRIL, dicofol > OFA| A3t 5 APEFE 107047} 3U7F
3.77NE ARt Fx2]Q] 473710 mis] AlRkprt 95
3] At} wlekA| etoxazole®} dicofol-- rata|Ao0]z]-S
off 4% AAl ek 4FE2 WoLt o]F Aty oo
gt FFo] =LA vepgo g AJFof digt dEEAo]
743t o2 EREolof & A oR AZHETE 2 Aol A
ctoxazole©] ‘g5olli= FaFo] HoLt dof gt ko]
2 vebgen, Agolzlgoig ke R gt Ahn e

al. (2004)2] AP A& etoxazole2 FFat AJZof thsf
Al 0 58S RO oML s o) Halg
2 29%= &l gt FEFol Frka st olg]gold
i3t etoxazole®] E/dol| ohal] -2 AFL B, 1
L2 etoxazole JFE b= §53 o5 1)1 go
sotelA] Foll aabal A2 S4J(Sumitomo
Chemical, 1995)]] 7]Ql6k= Aolat A==k FF o]
off theh X} st Ajgo] aF-Hrk ¥, 1go)E)s
ofiel 71 ejola]-g-oli(Seo and Kim, 2000), 2 o]z]-3-of
(Yoo and Kim, 2000; Ahn et al., 2004), 12]1 HTA|A
ojg}-g-oll(Dekeyser, 1996)of thst E4go] W Aoz
W EE} Sl bifenazate= 2 AlF A= FEkr|2o]E]
oo A& FEFE A4 G= Ao Yehdo 2N
dEHollA HEtA 203l E o] T H$- -85
olgd 4 Qg A= AzbErt & AFofA propargite
= /350l et ARS-g0] 29.9% (Table 2)& Bakr| Aol
o] A&l I & A 0E AYZE R Theiling
and Croft (1988)7} propargiteE ZapA|2o0]g])-2ofjof] o]
3 4ol A9 Ql= Flor BRson, B AY Axt
Hep|Lolg]gofel 3| o8 4= Q= AMA7} thek
SHA AER] ok 58 st 2 % Kok wy
o AldS F8te] Tapaj2ol2)gofoll i3t propargite?]
=4S A Hrisjol & Zlo|ch Tetradifoni} spirodi-
clofen: oFA| Az o] Hopg-2 WA 52| Aletsgo]
"ox7l= shARE Aol gt Aggo] ¥a &o] Ko}
&0l n|al= Go] 27| WiRof o}% 7hsE Aod Yzt
Flo}. ®3F Dicofol®= Ag5of et F3ke oy ¢
Fakgof thet 2 27] w2 ojg)gof A%
W} 22 el olgo] 7Kt objaka Az,
Machine 0il¥} cyhexating AJ&of thsl A}=go] z+z+
298, 28.6% (Table 2)& 44Zo] T3t E4do] x| okor
Ouf OFA|7} AlaE HolE FF3to] 231EAS HAS
AiKTable 4), 40| B2 Z & Vepdoan kA
solelgole WAt ol A9l AL FRsT Aol
o} gzt

Zapa| o)) 3ol AEat gof gk A&2=A a8x
OFA7} A2E Holol FFol o3t 23MEA]S IS o]
Aol AN EATE £¢8) =, propineb, difenoconazole,
imibenconazole, azoxystrobin, dithianon, procymidon,
streptomycin 5 7%-2] Ab5+#)|2} dichlovos, imidacloprid,
thiamethoxam 5 3%9] A=A 18] machine oil,
cyhexatin, bifenazate, tetradifon, dicofol, spirodiclofen
5 630 AAS apxzolziSole} wA ol FRsa

d

5O

o
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kA2 AAE 4= Qlth Croft and McGroarty (1977)7}
Attlof| A o] gatrjiola]-gofl WA ES Fate] B4
o] 7t oFo] AMBEIA] QR Azl Panonychus
ulmiyg A= ARIE = Qlrkal AF3 vl QL%
ZrE oA FEALAIRLEA Tt 2ol E o]
|8 Folie o]4te] AutoA AXE HAES AT K
Ao g Aot hEdul YeiA A D F2FAt
L5 A7) 2%t HASARE At T2o) 2 Ao
zhe
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