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Table 1. Survival of adult females of Amblyseius womersleyi, A. eharai and Tetranychus urticae on bean leaf discs

treated with different acaricides

Mite Concentration % Survival (Mean+SEM)” after
. Acaricide
species (ppmy) 24 h 72 h 120 h 168 h
Bifenazate 118 94.013.99ab 82.0+5.82bc 78.0£4.8%c 78.014.89bc
Etoxazole 25 98.0£2.00ab 86.0+2.45bc 82.0+3.74b 82.0+3.74bc
Acequinocyl 150 94.0+245b 90.0+4.46b 90.0+4.46a 84.015.09b
Flufenoxuron 50 86.02.45¢ 80.0+6.31c 80.0£6.31b 72.0%3.74cd
A Chlorfenapyr 33 82.0+£3.74¢ 66.0+245d 64.0+2.45¢ 62.0+3.74d
womersleyi Azocyclotin 167 0.0+£00 e 0.00.0f 0.0+0.0e 0.0+0.0f
Diafenthiuron 500 2.0+2.00e 0.0+0.0f 0.0£0.0e 0.0+0.0f
Milbemectin 10 2.0+2.00e 0.0+0.0f 0.020.0e 0.0+£0.0f
Fenazaquin 67 00£00 e 0.0:£0.0f 0.0:£0.0e 0.0£0.0f
Pyridaben 200 32.0+2.00d 14.0£3.99% 14.0+3.99d 12.0+4.8%
Control 100.04+0.0a 100.0£0.0a 96.0+2.45a 96.0+2.45a
Bifenazate 118 88.0£3.74b 84.03.99 78.0+£3.74b 78.0+3.74b
Etoxazole 25 98.0+=2.00a 92.0+4.8% 86.0+2.45b 80.01+4.46b
Acequinocyl 150 82.0+4.89bc 58.045.82d 52.0£3.74d 52.0+3.74d
Flufenoxuron 50 72.0£3.74cd 70.0 = 4.46cd 68.0x3.74c 66.02.45¢
A Chlorfenapyr 33 86.0+2.45b 76.0=5.09bc 68.0+4.89% 52.0+5.82d
chargi Azocyclotin 167 4.0+245¢ 0.0+ 0.0 0.0+0.0f 0.0£0.0f
Diafenthiuron 500 58.0+3.74de 0.0£0.0f 0.0x0.0f 0.0£0.0f
Milbemectin 10 8.0+2.00fg 0.0x0.0f 0.0=0.0f 0.0+0.0f
Fenazaquin 67 50.0+5.47e 36.0£3.9% 28.0£2.00e 22.0£2.00e
Pyridaben 200 14.0 £ 3.99f 0.0£0.0f 0.0+0.0f 0.0+0.0f
Control 100.0£0.0a 98.0=2.00a 94.0+245a 94.0+245a
Bifenazate 118 0.0+0.0d 0.0%0.0d 0.0+0.0d 0.0+0.0d
Etoxazole 25 98.0+2.00a 92.0+3.74b 80.0-4.46b 64.013.99
Acequinocyl 150 0.0+0.0d 0.0+0.0d 0.0£0.0d 0.0+0.0d
Flufenoxuron 50 94.0+2.45b 88.0+3.74b 720+3.74b 52.02.00c
T Chlorfenapyr 33 18.02.00c 0.0+0.0d 0.0+0.0d 0.00.0d
;ar ficae Azocyclotin 167 0.0x0.0d 0.0£0.0d 0.0£0.0d 0.0£0.0d
Diafenthiuron 500 0.0+0.0d 0.0+0.0d 0.0+0.0d 0.0+0.0d
Milbemectin 10 0.0+0.0d 0.0+0.0d 0.0+0.0d 0.0x0.0d
Fenazaquin 67 0.0+0.0d 0.04:0.0d 0.00.0d 0.00.0d
Pyridaben 200 240+245¢ 16.0+2.45¢ 10.0+4.46¢ 2.0+2.00d
Control 100.0£0.0a 98.0£2.00a 94.0£245a 94.0£245a

“Means for each species in the same column followed by the same letter are not significantly different(P=0.05;
Duncan’s multiple range test).
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Table 2. Reproduction of adult females of Amblyseius womersleyi, A. eharai and Tetranychus urticae on bean leaf

discs treated with different acaricides

Number of eggs per leaf disc (MeanzSEM)”

Acaricide . .
A, womersleyi A. eharai T. urticae

Bifenazate 111.4+4.27¢ 68.61+2.54b 621080 ¢
Etoxazole 113.4+£492c 69.2:397b 488.216.86b
Acequinocyl 139.2+4.01b 55.6+3.98¢ 18%+037 ¢
Flufenoxuron 96.6+5.76d 51.6:£297c 503.6+32.80b
Chlorfenapyr 774+513e 5261 4.16c 306+372 ¢
Azocyclotin 3.4+051fg 0.8+0.37 12+037 ¢
Diafenthiuron 8.2+0.58fg 7.0£0.32de 144+1.03 ¢
Milbemectin 0000 g 04+024e 04024 ¢
Fenazaquin 00x£00 g 11.8+1.24d 14024 c
Pyridaben 11.4+271f 00x00 e 2744220 ¢
Control 150.0+5.51a 94.8+3.87a 729.0+10.55a

“Means followed by the same letter are not significantly different(P=0.05; Duncan’s multiple range test).
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Table 3. Survival and reproduction of adult females of Amblyseius womersleyi, A. eharai and Tetranychus urticae
on bean leaf discs treated with different insecticides

. . . Concentration % Survival No. of e er
Mite species Insecticide (ppm) (Mean+SEM)™  leaf disc (Mgfiip SEM)

Tebufenozide 200 90.0+4.47ab 428+451b
Diflubenzuron 100 90.0 +4.47ab 56.4+3.01ab
Imidacloprid 50 66.0+12.5b 20.6+3.19%¢

A. womersleyi Furathiocarb 100 00+00 ¢ 1.0+0.45d
Prothiofos 400 0.0+00 ¢ 1.0+00 d
Fenitrothion 500 00+00 c 2.0+ 0.55d
Esfenvalerate 15 00+00 ¢ 1.2+058d
Control 98.0+2.00a 58.6+4.80a
Tebufenozide 200 82.0+5.83ab 22.2+395ab
Diflubenzuron 100 84.0+4.00ab 22.4+2 80ab
Imidacloprid 50 58.0%7.35b 11.4+2.18bc

A. charai Furathiocarb 100 00+00d 00+00 ¢
Prothiofos 400 0000 d 00+00 ¢
Fenitrothion 500 2.0+2.00cd 0.0+£00 ¢
Esfenvalerate 15 14.0+4.00c 1.2+0.37¢c
Control 96.0+2.45a 25.8+407a
Tebufenozide 200 96.0+4.00a 317.4+20.53a
Diflubenzuron 100 96.0+2.45a 3282+11.48a
Imidacloprid 50 86.0+5.34ab 241.6+10.62b

T. urticae Furathiocarb 100 82.0£8.16ab 230.8+2217b
Prothiofos 400 14.0+2.45¢ 214+216 d
Fenitrothion 500 68.0+831b 136.4+14.62¢
Esfenvalerate 15 20.0£2.74c 12.0£3.63 d
Control 96.01+2.45a 341.8+19.03a

“Means for each species in the same column followed by the same letter are not significantly different(P=0.05;

Duncan’s multiple range test).
Evaluated three days after treatment

mEel, UOR ols AL ALE-S HLE wjasor g
Ao AzZkEn ¢ AEAje Ae @‘91‘01"0}]7} ol
02 dEFe] HAS Exoz su= oA B o,
AE AN ) AHEAREER AEsle 71Holg
Solsh melolelgole] AHE FAlo] T GBS v
o A9y HE 5T 5 9 e diflubenzuron}
tebufenozide = Ajzt=ich

@ Qgel2l o), mejolzSolsh Yol gehe] o1
Bl s 5F ATAE Hsle 2 o] QEgI} A
HrE ZARE e ¥ 49 2ok A AEAd)A] dith-
ianon, bitertanol, fenarimol¥} iprodione %2 &l A
golg]g-ofe} 7ima]o]g]gole] AES-S zbz} 88~94%

o} 78~88% = B 2% olule] Y& AAES Uehiyl
oAb YeE ol 4% okdel Hele 7 WA
o FAst AR FoAt 9T Park 5(199%)%

/\MQJOM AREEE ARPAIES JdolE]golel s =
T 8% o] w2 AAES Myt sle} 2 *lfﬂ"l

7”}9% AR A&k Z12fu} benomyle] 9= o}

T AR ol ook Zlmelola]gole] Atvig

7b igs] Aow F F A AEEE AY A S
A 7P ol o] ok} AMES ThHEd Adslor & Ao
2 AZEEd, Kim (1997)% ool Ag3s 71€ole)s
o2} x}-goflol ] benomyls ]S w 71go]z]Lof
o] ZAbgo] Hulo|Lojrr) FH) Ax Z=9tln Bk

ul e,

Aol g, Amolz) g} Autolgolel oo ¥
sl digk A9 4F

A AR, AEAle ARl A zidole]golet 17
glolg] g A5 fﬂﬂ TEo] T AT A
qoz =i vehd PSS doR F 5 447 A
olgohe] ol il HoHEE Y dae T 55l
2y FFASE Al Aol 1 E*Olal%ﬁg‘r 71712
ol2] ool &e BHF R~100%9 RI&S B oF 0‘
A= Bool W A@e Fx @skeh AMlAdA bifena
zate, acequinocyl, flufenoxuron®@} chlorfenapyr 52 ~
INE "ozl Solet ZmeolelSo] S| REHE:
90~100%= & <3| glisick



7

ol el dme]ojz)gofst Hufolgolo] thet ofe} ko] EAHm

on bean leaf discs treated with different fungicides

45

Table 4. Survival and reproduction of adult females of Amblyseius womersieyi, A. eharai and Tetranychus urticae

Mite species Fungicide Concentration % Survival ) No. of eggs per
(ppm) (Mean+SEM)*  leaf disc (Mean:SEM)

Dithianon 938 94.0£4.00a 55.214.8la
Bitertanol 100 90.0+547a 52.6+256a

A. womersleyi Fenarimol 42 88.0+7.35a 56.6+3.08a
Iprodione 417 92.0+5.83a 534=*56la
Benomyl 333 84.0%6.00a 11.4+2.34b
Control 98.0+2.00a 58.614.80a
Dithianon 938 84.0£5.10ab 170+ 4.42ab
Bitertanol 100 88.0+3.74ab 154+221ab

A. charai Fenarimol 42 78.0+4.90b 12.24-2.67ab
Iprodione 417 86.0*6.78ab 234+427a
Benomyl 333 76.0£6.00b 28+1.07b
Control 96.0t£245a 258*4.07a
Dithianon 938 80.0£2.23b 202.8£16.79b
Bitertanol 100 86.0+5.24b 189.6£12.42b

T. urticae Fenarimol 42 82.0£3.3% 161.2=11.23bc

Iprodione 417 84.0£5.15b 202.6+14.43b
Benomyl 333 92.0£2.55ab 104.2£10.93¢
Control 96.0+245a 341.8+19.03a

“Means for each species in the same column followed by the same letter are not significantly different (P=0.05;
Duncan’s multiple range test).

YEvaluated three days after treatment.

Table 5. Hatchability of eggs of Amblyseius womersleyi, A. eharai and Tefranychus urticae on bean leaf discs

treated with different pesticides

. Concentration % Hatchabi].ity (Mean + SEI\/I)a)
Pesticide
(ppm) A. womersleyi A. eharai T. urticae

Acaricide

Bifenazate 200 94.0+2.45bc 96.0 + 2.45abc 2.0+2.00b

Etoxazole 25 58.0%3.74d 62.0£3.74d 0.0+00 b

Acequinocyl 150 100.0£00 a 98.0£2.00ab 00+00 b

Flufenoxuron 50 90.0£3.16¢c 94.0+2.45bc 00=00 b

Chlorfenapyr 50 1000£00 a 92.0+2.00c 00*£00 b

Control 98.0 £ 2.00ab 100000 a 96.01+2.45a
Insecticide

Tebufenozide 200 96.0+2.45a 100.0+00 a 100.0+00 a

Diflubenzuron 100 100.0+0.0 a 96.0 +4.00a 100.0+t00 a

Imidacloprid 50 98.0+2.00a 1000+00 a 100000 a

Control 98.0 +2.00a 1000+00 a "~ 96.0+245a
Fungicide

Dithianon 938 92.012.00a 100.0£0.0 a 88.0+9.43a

Bitertanol 100 94.0+2.45a 100000 a 94.0+1.58a

Fenarimol 96.0=2.45a 98.0£2.00a 98.0+1.23a

Iprodione 3127 94.0%£4.00a 96.0=2.00a 90.0+4.85a

Benomyl 333 96.0+2.45a 96.0-4.00a 88.0+5.15a

Control 98.0+2.00a 100000 a 96.01+2.45a

“In each column, means followed by the same letter are ot significantly different(P=0.05; Duncan’s multiple

range test).
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Comparative toxicity of some pesticides to the predatory mites, Amblyscius womersleyi, A. eharai (Acarina:
Phytoseiidae) and the two-spotted spider mite, Tefranychus urticae (Acarina: Tetranychidae)

Sang-Gi Seo and Sang-Soo Kim' (Faculty of Applied Biology and Horticulture, Sunchon National University,
Sunchon 540-742, Koreq)

Abstract : The comparative toxicity of ten acaricides, seven insecticides and five fungicides to the
two-spotted spider mite, Tetranychus urtice and its predators, Amblyseius womersleyi and A. eharai was
evaluated by a leaf spray bioassay. Five of the acaricides tested, bifenazate, ctoxazole, acequinocyl,
flufenoxuron and chlorfenapyr were much less toxic to adult females of A. womersleyi and A. eharai than to
T. urticae adult females. A. womersleyi adult females treated with five acaricides produced 52~93% as
many eggs as untreated adult females. And A. eharai adult females treated with five acaricides laid 54~
73% as many eggs as untreated adult females. The remaining acaricides showed high toxicity to adult
females of A. womersleyi and A. eharai. All the insecticides tested were less toxic to T. urticae adult females
than to adult females of A. womersleyi and A. eharai. However, tebufenozide and diflubenzuron did not
significantly affect the survival and reproduction of adult females of A. womersleyi and A. eharai. All the
fungicides tested showed low mortality (<24%) to adult females of predatory mites. However, benomyl
had significant effect on the reproduction of adult females of A. womersleyi and A. eharai. Four acaricides
(bifenazate, acequinocyl, flufenoxuron and chlorfenapyr) were much less toxic to eggs of A. womersleyi and
A. eharai than to T. urticae eggs. However, etoxazole caused relatively low hatchability (58~62%) of eggs
of A. womersleyi and A. eharai. All the insecticides and fungicides tested did not significantly affect the
hatch of eggs of predatory mites. It may be suggested from these results that four acaricides, two
insecticides and four fungicides described could be incorporated into the integrated mite management
system with A. womersleyi and A. eharai in pear orchard.
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