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Relative Toxicity of Fenpyroximate to the Predatory Mite, Amblyseius
womersleyi (Acarina: Phytoseiidae) and the Twospotted Spider Mite,
Tetranychus urticae (Acarina: Tetranychidae)
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ABSTRACT  The selective toxicity of fenpyroximate to the predatory mite Amblyseius womersleyi and the twospotted spider
mite Tetranychus urticae was evaluated. Adult females and eggs of both species were placed on bean leaf
diss dipped in several concentrations of fenpyroximate. Fenpyroximate was much less toxic to A. womersleyi
than to T. urticae. Although the survival of adult females of A. womersleyi tended to decrease with increasing
fenpyroximate concentration, 58~74% of predators remained alive at concentrations of 6.25~50 ppm. Howev-
er, reproduction of predators was not significantly reduced at any of the concentrations tested. At 6.25~50
ppm, 32~40% of twospotted spider mite adult females survived but all survivors were immobilized. Moreover,
reproduction of twospotted spider mites was reduced with increasing fenpyroximate concentration. Fen-
pyroximate did not affect the hatch of A. womersleyi eggs or the development of immature predators. Although
survival of immature predators decreased with increasing fenpyroximate concentration, 16~48% of immature
predators reached adulthood at 6.25~50 ppm. However, all immature spider mites failed to develop to a-
dulthood at 6.25~50 ppm. Adult female predators survived on a diet of twospotted spider mites intoxicated
with fenpyroximate, and their fecundity and sex-ratio of the progeny were not substantially affected. Fen-
pyroximate at selective sublethal concentrations (6.25-12.5 ppm), therefore, could be of value in adjusting
predator/prey ratio in integrated management of twospotted spider mites.

KEY WORDS Amblyseius womersleyi, Tetranychus urticae, fenpyroximate, selective toxicity, integrated
management
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A sEaA ol gl de) et ARG F - 439 Boole Pl YTk APolel gl & - o
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o] 1990, 7 5 1993). o] & FAIF el hgh 2] &
o= 3 Tol= A WAAA L WAL o] &3 HE
4 wAg BeFHos 237\ nat Belolgdel X
24 Al 71 ol2)-g-of (Amblyseius womersleyi)2]
gl gt A7t ol FolX uk glrk (o] 1990, A3
o] 1993, 1994). 12\t AIF7HA] dlF-¥o FSAE
BE ] A5 oA R Futo)gold M=
oFA] AME-E &3] WA Z A Aoz BAAQ A
Fdo] FYSAty B + 9 BO o, of
(1990 AtAEAAA 4% A4 HAzozE
Hutol golo] AT BEE AAF AFFE o=
#2157] ojhekn @ ut Ik ol Ro| Akl g
o WA k] | AHgo] B AdgoA 2
Aol ol5) AEH 24 AA AR Age
o ZOA713A Al EETHE Al B4o| e g
X A B - o] 83l MR FFo] LS A
FEOZ 2AFORA BT FNAA WA EAE &
ZAsteled tid B2 o] AFso] gt (Hoy &
Ouyang 1986, Reda & El-Banhawy 1988, Croft 1990,
Zhang & Sanderson 1990, 1} 5 1995, Wiz} 7 1996).
oleigt MelAd kA= SolFe] FHAHAA A vl
& AZT =72 AHE F W] WEA A AHE-sE
2 Rl WA S A SIS e A4
Sost ATl Bl HeA Brke Bal o] ol ol
g Aolt} (Hoy & Cave, 1985).

by B AP I AMYIESL w& fen-
pyroximate?] FEEE Z1go)g]-gol ¢ Huto]-gol <]
dsoAd AEEY 854 ¢ A T nAE
AE AgE ARG S, o] Ale] ol
Soholl O o\ A (o] E5E ol B Tl
w2 E4)S A8l fenpyroximate] §-of 7 T
AA M o] 847 HY AHEFEE HESAA
Sastt.
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B Ao A% o)) 2ol BA9 At A
Ao 1995l ARSI 25+2°Ce] AR 7
W& (Phaseolus vulgaris L)Y ol Hulol-g-olE Holz
FEEA FulAMgstEen, Aol gl 1995
o] Vel wiztpolA AAsK AEF R AMS3st
At 57 FUe A4 1 eme] Y& & ZakAE
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719l 7 AA & HEe] F 8718 ME daFeEA
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A&t 3FE T UEE %th &Y FER SMT
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Fol 4Fo2 @ FAEE TR 7t 5] Aol M MES - DA R A>T o

ol o AFol et ola A d3e % ¥ ZFAE E4HEA(ANOVA)FE Duncan (1955)9]
A AstA e QU Aol gelolA fen-  FHFOZ vlmEAon], AES FAL arcsine Fho
pyroximateol] FEH@FETo] B) Ftolgof = 2 A F BN o|AS5HAIEY AEETH
GAE AR F& AAT AAE Ho| 2 AT Adge AR At oS AU
ARt 259 2ol 25 ppme] fenpyroximate-§-

Holl A3l FAAZ ZGF Holl Ftolgofo] oF 2 o

ZE 19 B 7HRol FeoEA R £ U

A AeloA e 20he] AMF o] TS @ ZIEIOI21Z0H0| CHE fenpyroximate®] 8
Zidolg] Lol A 2S 2t SAHAR BES £, 10719 Fenpyroximate Z 0, 6.25, 12.5, 25, 50 ppm 2 2 34

GRelE fenpyroximateo] 23] FEE Ho|& AFst S UL A st WPol2) o AP F A
T Ueix] 10709) Aol oAZE AeleA] ge vle]  E&3 %4 E Aded nAle 9% AR F
g B3I en, R Hol2U S fAIS] Adl v F, 2442 Folle RE FRAM HEE E A7t
U A7) Aol APste HolE HAsch WY giglovt 7241 FRE|: 25 ppm3t 50 ppme] FE
eola]gof 2AFe] AE oo} NFEE ZANEE oA AEEo] AFI AaHATH A A7 4
gon, AdE e d¥s wE ol Aol w7k F 625, 125 ppme] FEME AE & UM B
A ALgE] AHE ZARBIEE o] AEe 7 B¢ Aok Aot gl e, 25 ppm} 50 ppme| o]
ANt on, Ag 199 Ao APAF ol A4 AHe 2 ¥lEo] ZaEgith a3y 6.25~50 ppme

o g WA Pote] BREAAA AT, BEAME He) 1924 Folx 58~7a%9] HEE

2 VEhger], Hel@ BE oA Ugolel g

0| SOH0H CHE! fenpyroximated] 25} o) GEHelE o] YT (Table 1). TYol2l g

Burolgolel AREH A Aol OY fen  AF AP Aelswst Sl et okt A

pyroximatee] e Aol NS Yo B 4 she Ageldor AR fele ggom 50

7o) Aot FU PHOZ FY3t. ppme] THEANE PA2lY 83% Fhe ATRS
2 YT} (Table 2).

ETYY BE A9 FEoIA IPolal gl Wel Rt o

Table 1. Survival and mobility of adult females of A. womersleyi and T. urticae on fenpyroximate-treated bean

leaf discs

Mite species and % Survival (% immobilized individuals) after’

concn. tested 24 h 72 h 120 h 144 h 168 h 192 h

A. womersleyi .
50.0 86.0a 68.0b 68.0b 64.0b 62.0b 60.0b
25.0 84.0a 70.0b 64.0b 64.0b 62.0b 58.0b
12.5 92.0a -80.0ab 72.0ab 72.0ab 72.0ab 72.0ab
6.25 90.0a 78.0ab 78.0ab 76.0ab 74.0ab 74.0ab
0.0 94.0a 90.0a 88.0a 84.0a 82.0a 82.0a

T. urticae

50.0 96.02(10.4)  86.0b (48.8)  60.0b (76.7)  52.0b(100.0)  48.0b(100.0)  32.0b(100.0)
25.0 96.0a (8.3) 86.0b (51.2)  60.0b (80.0)  56.0b(100.0)  48.0b(100.0)  36.0b(100.0)
12.5 100.0a(14.0) 86.0b (46.5)  56.0b (60.7)  54.0b (81.5)  54.0b (88.9)  38.0b(100.0)
6.25 100.0a(10.0) 88.0b (43.2)  70.0b (543) 54.0b (77.8) 54.0b (85.2)  40.0b(100.0)
0.0 100.0a (0.0) 100.0a (0.0) 940a (0.0) 840a (0.0) 840a (0.0) 84.0a (0.0

* 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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o] gigiem, fFM AF e AEed
&34 2 571 Fig 13 2. £ - 43 A
&2 947t A A g2t FUHE] wet 7
A3l 2 AESS vws] ¥ 6.25 ppmo]
Me oF 50%9] MAZE AEFeZ @ v, 50, 25,
12.5 ppmoll A& 168712 FHE A= SA)7F 50% vl
uto 2 7+asle] Zbzt 16%, 26%, 34%2] A Tho] A
T zeow HAg. Y ANkEoz Al@Emelr

fenpyroximate 32l AE f - FFE] LES A

Table 2. Reproduction of adult females of A. wom-
ersleyi and T. urticae on fenpyroximate-treated bean
leaf discs
Concentration No. of eggs per leaf disc (Mean+SEM)"

(ppm)

A. womersleyi T. urticae
0 1516+ 7.7 a 747.0+16.9 a
6.25 1478+ 65 a 2394+243 b
12.5 137.0+103 a 25324291 b
25.0 1224+11.1 a 177.2+10.0 be
50.0 12544123 a 134.6+20.6 ¢

* Means followed by the same letters are not significantly
different(P=0.05; Duncan's muitiple range test).
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B1A] ¢k Aoz vehdtt

Fenpyroximateol] F=¥ Julo]-golE A4 1™
o] gl AHdFe] AEEL o] AAE AjetA] &2
A ol g A2 A Fe AEET Ao} glle
o (P=0.05, t-test), =€ HolE A3l &Fo] &
Ve BHE e MAZ ATt (Table 3). 3 5
€ Hol& 447 A 9] el o= AE
48712t Fo) A5 At 2AL VI 2A A
4 HolE& AAE AMA S 83% ol delAY TLH &
o] AFE B At FAHY folzt gl
. @8 59 Ho|& AT A Fol g 2 A
202 $3AIA 2ARE AAT Y] Al e 212
124 4 Holg A& APdFol ¥ el v

2.21: 13} 2 Ao) 7} gi T} (Table 4).
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Fig. 1. Egg-to-adult survival, mobility, and development of A. womersleyi on fenpyroximate-treated bean leaf discs.
Bars with the same letter on top 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 A. womersleyi fed T. urticae, intoxicated with fen-
pyroximate or untreated

Hours after % Survival Eggs per female per
treatment (Mean+ SEM) day (Mean+SEM)
Untreated Treated Untreated Treated

48 0.98+2.0 094%+43 19401 12+01°
72 096+2.7 0.88+44 23402 19402
96 092+33 0.84+40 23401 20+02
120 092+33 0.84+40 21+02 18+02
144 0.88+3.3 0.82+55 19401 20402
168 0.88+3.3 0.80+6.0 2.0+02 2.0+0.2

* Means for untreated and treated groups are significantly
different(P=0.05; t-test).

Table 4. Sex-ratio($: 3) of the progeny of adult fe-
males of A. womersleyi fed T. urticae, intoxicated with
fenpyroximate or untreated

aL
L

= 8 3 Z Vol. 35, No. 3

oM B 54%7F JE}G o LF EFESHE A
Eo|9151, 6.25 ppm¥} 12.5 ppmoll M= AHE A =
80% W97t 555 ATt 19247 Foll& 2E
oA A4 AAe gln 32~40%2 858%F
o1®l sl Ake] do} glolA Zidol]goff M| 7
ot 2 A7t At Auto]gofe] AP A
2] 7=/t #&5 Zaste 6.25 ppm¥ 12.5 ppmo]|
e 2o Hlste] 32~34%2] S Yehd
11, Syl ofe]Alg- FHFER] 25 ppmF 50
ppmol M E 18~24%2] AAFE B FUFEZA
2gol2] gl Ao s ZAaZEot R Y
(Table 2).

Fenpyroximate 227} A uto| g-ofo] ol dF ¢
3R o AEEH G viX e JFS 2AG 2
7} (Fig. 2), 5 A8 FEdA o] Hiloe Jako]
gk tifEe AAE fFel He A7 A
144A17F 3R A T 37} JEpY] ARS8, 1924]
7t Zoll= 25~50 ppmoll A BEEo] 42~54%2 A4
=3, 6.25~12.5 ppmell A= 60~68%2] MAZE A
&3 o T vlste] gFo] @ MAF7 AA
3] Aof Wgo] A== A2 Elsit] 2644t &
ol 50 ppmol A 100%7} AAFSHEIL 6.25~25 ppm
AME 2~12%2] o] HEEHI OV BF BFET

Hours after treatment Untreated Treated
48 2371 233: 1
72 2.28: 1 1.54: 1
96 2.00: 1 2.06: 1
120 2.09: 1 2.41: 1
144 2.21: 1 2.33: 1
168 232: 1 2.05: 1
Mean 221: 1 212: 1
144 H 168 H
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Fig. 2. Egg-to-adult survival, mobility and development of T. urticae on fenpyroximate-treated bean leaf discs. Bars
with the same letter on top are not significantly different (P=0.05; Duncan's multiple range test).
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e en, 336/ Fells ZAH2E AG BE
FEAA 100%2] A4S Uehle] - o2
AA7E A3 YA

I &

& Algel A3} fenpyroximate= o] 3-oj K} 71
Holg]god] thate] EAdo] vj - e Aoz eyt
t}. Grafton-Cardwell?} Hoy(1983Y= X 2]4d%-ofQ)
Metaseiulus  occidentalis®}  7dHdto}-Zol], A}a}pL-of
(Panonychus ulmi)dl t)3led abamectin®] 548 ¥m
@ AT, AeFEo w843 24 Solel AArE
& 37180 $Y BEOIN 444 2olf B 4E
o] ol MY PN FFeAE ANSEAT E
A Sole] AdFe Y BTt 5542 2 Eo
AT Eusiich. 2y 2 AZollA] fen-
pyroximate®] F=7} F7Hel mel 719 ole]-go <)
Fare Ao nn|Eiw Yulol o A
glof vjsle] ARt & Eo2 ZAHen (Table
2), 6.25~50 ppmollX dolz}gHe] fFE 16~
48%7F HF o2 HA o) Hutolgello Bee A3
Bl =23 /HA7F A F-atAh (Fig. 1, 2). =% 19
olg]-gof A FL 1¥ES] 25~50 ppmol A 58-60%
9 & YETEE B (Table 1) AN =eiRH &
58 ATPHAT] AojWT o] Aol T3t A9
< 20 d 1Y F & A2 Y7hEeu, Hamamu-
ra(1987)¢} Mochizuki(1990)= methidathion®} per-
methrin A A G AL ole] o] o] &dl T B
g v} it

A fenpyroximateo| F5E Ho|E 423 7o)
2] ol AdFS YE&T a5 L AAthe] Au)d
AAA o2 & Y& WA 93k} (Table 3, 4). 1]
1} Reda$} El-Banhawy(1988)= EAAL0Q Am-
blyseius gossipi®] A3 dicofolo]l} abamectinol]
F5E ol gl g 19207A] ATE A} 44
g AZto] AALFE AAMES FUteta Atdere 7
AEE Ago|Atta g o, Zhang} Sanderson
(1990). ¥E21Ad-2-o0Q1 Phytoseiulus persimilis2] A3
Zol abamectin® 2 FAFSH AJHS AAF A} A
74 50%7HA] ZHAE Ak Bang vl ot

e 22 d7s T8 8 W fenpyroximate: 3
o] gofo] FFAAAANM A A2 AT
T AL 3oz AR o] 22 A N Ee| Ao}

2 o
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€ AA LA A 832 Al A4l vielst
AP = ojol gt A H v} It} (Hoy & Cave 1985,
Hoy & Ouyang 1986). 3} d| 2 ¥ 2ol F= AF=
73 Bt ofyet B AlYhojlA AR e AH AR
of 23t HE=A) o3t A whg 5 givhe Aol
M= fefsior & Aolth. a2y Konno(1991)=
HE=4 APolA fenpyroximatei= 3 uto]-g-of - Alz}
Sk 2 A2 S Foll= EAo] ZslAlnt 714
olg} gl tg P 3] Wi Eug vt
Aot

3 Huto]Zofo] TR E S8l B A1Fe 2
3 Zgolg) oo dulE oz o] ANW 6.25~
12.5 ppm o}x]A}5 % (sublethal concentration)2} &
T lo] AA| £l A g3 2 7Ex7 2 e ie
Hr} o9} 2 ¥ 5 2 fenpyroximateE AH&-3H0 2 A
Auto]-golle] Mg 7HAaAIR T FAld) A2 Hut
o]-golvt BFEFo| Hol HdEHoz B4 s
F2| Y= NAEE DgelE St TAgoezn 2
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st F714Q WA EHE A& S S B opy
2} oA Abge] AAE B UA v EE AP 5
US Ao HztdAr)

ay ge s fis e FEI A4 TPNEE
Falo] ol golsh Aol gole) AN UE
HEE Ao 24 Huo]golle) FgaelolA fen-
pyroximate®] A=A kAl =Aio] 71XE B} W]
H7tel Hofop & Aoz AYztect.
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