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Laboratory Teststo Determinethe Intrinsic Toxicity of
Four Fungicides and Two I nsecticides to the Predacious
Mite Agistemudlesdneri

N.J.BostaniarandN. Larocqué

Laboratorytestsshaved thattrifloxystrobin (Flint® 50WG), myclokutanil (Nova® 40WP),
flusilazole (Nustaf® 50DF) and kresoxim-methyl (Sosran® 50WG) were harmlessto
adult mites and did not affect adverselythe reproductie capacityof Agistemusdlesdneri
(Summers)Acari: Stigmaeidae)Amongtheinsecticidesvaluated by the sametechnique
A-cyhalothrin(Warrior T® 12%)andimidacloprid(Admire® 24%)werealsonon-toxic.
KEY WORDS: Trifloxystrobin; myclolkutanil; flusilazole; kresoxim-methyl;\-cyhalothrin;
imidacloprid;toxicity; Agistemudlesdineri.

INTRODUCTION

Severalreportshave indicatedthat stigmaeidmitescontribute to the biological control
of phytophagousnitesin orchardg2,6,13-15,20,2).

In integratedpestmanagemerpirogramsit is essentiathatpesticideghatareeffective
againsttarget speciesare at the sametime relatively harmlesso non-taget parasiticand
predatoryarthropodsin appleorchardsthe greatestmpactof pesticideon non-tagetsis
in summey becausamostof the non-tagetarthropodswill reachmaximumabundanceat
thattime (4,10). In Wooster Ohio (USA), sulphurappliedthreetimesto control powdery
mildew in an orchardwas shavn to be incompatiblewith the biological control of the
Europeanred mite Panonytus ulmi (Koch) by Zetzelliamali (Ewing) and Agistemus
flesdneri (Summers)13). Nelsonetal. (19) reportedthe toxicity of 20 insecticidesand
five fungicides,usedin Michiganappleorchardsto A. flesdneri. In appleorchardsunder
a ‘supervisedchemicalcontrol’ program,in Verona,ltaly, the fungicidesmancozetand
metiramweretoxic to Amblyseiusndeisoni(Chant)andthis toxicity led to P. ulmi (Koch)
outbreaks(12). Croft (9) and Bostanianet al. (5) reportedthat the responseof a non-
targetarthropodto the toxic actionof a pesticidevariedfrom onelocality to anotherand
postulatedhat this may be a consequencef the way the pesticidemay have beenused
in the past. Consequentlythe intrinsic toxicity of pesticidego biocontrolagentsshould
be establishedefore,or at the latestas soonas, thesepesticideshecomecommercially
available. Our study was plannedto establishthe intrinsic toxicity of four fungicides
andtwo insecticidesto field-collectedA. flesdneri prior to the widespreadiuse of these
pesticidesn appleorchards.
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MATERIALS AND METHODS

Field collection Femaleof Agistemudlestineri (Summers)Acari: Stigmaeidaejvere
collectedfrom a commercialorchardat St. Alexandre,QuebecCanadafrom early June
to theendof Septembef999. Throughoutthe study leaveswith miteswere picked from

appletreesandwithin 30 min broughtto the laboratoryin paperbagsplacedin a cooler

Noneof the pesticidesvaluatedn this studyhadever beenusedin this orchard.The low

rate of reproductionamongA. flesdneri rearedin the laboratoryandthe large numbers
requiredfor this studyforcedusto abandorthe useof laboratory-rearedites.

Toxicity to females The standardslide-dip method(1) was usedto assesshe toxicity
of the variouspesticides. Thirty femalesfor eachconcentratiorwere transferredwith a
fine camel-haibrushto double-sidedape(48 mm x 4 m, Cantech® Canadiarirechnical
Tapeltd., QuebecCanadapn microscopeslides. The slidesweredippedin appropriate
concentration®f the pesticidefor 5 secandair-dried for 30 min. They werethenplaced
on top of metalgratingsshapedik e tables(28 x 20 x 10 cm) andloweredinto plastic
containerg34 x 21 x 21 cm) of water;the depthof thewaterwas5 cm. The cover of the
containemwas placeddiagonallyso asto allow a certainamountof air exchangebetween
theinsideandthe outsideof the container The setupwasthenplacedin agrowth chamber
at 21°C., 80%r.h. and 16:8 L:D. With this arrangementhe r.h. within the container
was ~93+2%. Twenty-four hours following the applicationof pesticides,the treated
slideswere placedundera stereomicroscopand deadmites were counted. Deathwas
determinedy the absencef appendagenovementsvhenthe miteswereproddedwith a
camel-hairbrush. Percenimortality wascalculatedby probit analysis(18). In this series,
the experimentalunit for eachconcentratiorconsistedf a slide treatedwith a particular
pesticidejt wasreplicatecthreetimes.

Reproductive capacity (ability to produce viable eggs) Freshfully expandedapple
leavesgrown in a growth chambemwere usedthroughoutthis seriesof tests. The blade
of eachleaf wascut to a rectangle(4 x 3 cm) andits axil wasinsertedin a small vial

containingwater Thetop of thevial wassealedwith Parafilm® (AmericanNationalCan,
Chicago,IL, USA) to reducewaterevaporation. A thin coatof insecttrappingadhesie

(The TanglefootCo., Grand Rapids,MI, USA) was appliedat the point of insertion of

theaxil into thevial. Twentytwo-spottedspidermite (Tetranydusurticae Koch) females
were transferredonto eachleaf for oviposition. After 24 h, three A. flestneri females
wereintroducedonto eachleaf. Theinfestedleaves(prey + predator)weretreatedwith a

pesticideat differentconcentrationsvith a thin layerchromatographgprayersetat 10.34
kPa (1.5 PSI) and allowed to dry at room temperature.Oncethe pesticideresiduehad
dried,thevials with theleaveswereinsertednto polystyreneacksthatheldthevials atan
angleof 45° with thefloor. The experimentakettingwasthenplacedin agrowth chamber
at21°C, 80%r.h. and16:8L:D. After 48 h of exposure,ary T. urticae femalesthat had
not beenconsumedy A. flestineriwereremoved, alongwith A. flesdnerifemales.The
predatoreggs were countedunder a stereomicroscopand kept in the growth chamber
until hatching. After 7 days,egg hatchwas recordedfor 3 daysand percentmortality

was calculatedby probit analysis(18). In this series,the experimentalunit for each
concentratiorconsistedf five leavestreatedwith a particularpesticide;it wasreplicated
fivetimes.
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Pesticides under evaluation The fungicideskresoxim-methylSovran® 50WG, BASF
Canada,Toronto, Ont., Canada) trifloxystrobin (Flint® 50WG, Bayer Inc., Etobicole,
Ont.,Canada)flusilazole(Nusta® 50DF, DuPontCanadaMississaugadnt.,Canadaand
myclobutanil (Nova® 40WPR Rohm& HaasCanadaWesthilll, Ont., Canadapndthetwo
insecticides\-cyhalothrin(Warrior T® 12%, SyngentaCrop Protectioninc., Guelph,0Ont.,
Canada)and imidacloprid (Admire® 24%, Bayer Inc., Etobicolke, Ont., Canada) were
evaluatedfrom 4x to 1/8x in decreasingeometricprogression.The letter x represented
the manugcturers recommendedoncentratiorfor the pesticide(g a.i.1) (Tablel). The
controlsthroughouthis studyweretreatedwith tapwater

RESULTS AND DISCUSSION

The data(Fig. 1 andTable 1) reveal that noneof the four fungicidesevaluatedhad
ary adwerseeffectson adult A. flestineri even when thesecompoundswere applied at
four timesthe recommendedoncentration.The slopeswerenearzeroandeven negative
in somecaseqFig. 1 andTable1). Walker etal. (23) hadreportedno adwerseeffects
of myclobutanil on Typhlodomuspyri Scheutenn New Zealand. Likewise, no effects
of myclohutanil on Amblyseiudallacis (Garman)adultsand eggswerereported(8). In
greenhousstudies,the chemicallyrelatedflusilazolewasreportedto be slightly toxic to
theaphidendoparasitéphidiusrhopalosiphiDeSteani-Peredn wheat(16).

The presentdata(Fig. 1 andTable 1) alsoreveal thatimidaclopridand A-cyhalothrin
have notoxic effectson A. flesdneri adults. BostaniarandRacette(7) hadfoundthatthe
residualtoxicity of A-cyhalothrinto A. fallacis waslessthan50% 10 daysaftertreatment,
andtherapiddissipatiorof this pyrethroidwasanassefor IPM programsn Quebeapple
orchards. On the other hand, earlier pyrethroidssuchas cypermethrin,fenvalerateand
deltamethrinhad causedover 86% mortality to A. fallacis (3). As for imidacloprid, its
non-toxic effect on Typhlodiomuspyri Scheuterhad beenreportedfrom appleorchards
in Germayy, Italy and Spain(11), and on NeoseiuludongispinosugEvans)from apple
orchardsin SouthKorea(22). Figure2 and Table 2 summarizethe effects of thesesix
pesticideson the reproductve capacityof treatedfemalesandwe note no adwerseeffects
by ary of theproducts.

When A. flesdneri is the only predatorof phytophagousnitesin an orchard,then
the intrinsic harmlessnesef kresoxim-methyl trifloxystrobin, flusilazole, myclobutanil,
A-cyhalothrinandimidaclopridto adultsandtheir ability to lay viable eggs,suggestshat
thesepesticidescan be usedto manageother pestsand diseasesvithout interferingwith
thebiological control programfor phytophagousites. Neverthelesstestrictionamposed
by the manufctureron the label shouldbe obsened. For example,the Canadiariabelfor
kresoxim-methylkstatesthat only four treatmentsnay be madeper seasonwith no more
thantwo treatmentsn sequenceFurthermorethelasttreatmentshouldnot be within 30
daysbeforehanest.In the presencef otherpredaciousnitesadditionalrestrictionswvould
be applicableto thesepesticides.Thus, A-cyhalothrin may be usedpre-bloomonly if in
additionto A. flesdineri substantiahumber=f A. fallacis appeain July (7). Furthermore,
the manugcturers labelsfor A-cyhalothrinandimidaclopridin Canadaestrictthe useof
theseinsecticidego a singletreatmeniper seasonMoreover, neitherof theseinsecticides
shouldbe appliedwhenthe treesare in bloom, or nearponds,lakes, streamsor rivers.
Finally, althoughmyclobutanilandkresoxim-methyhave beenshovn to beharmlesgo A.
fallacis (17), possibletoxic effectsto A. fallacis of theremainingthreepesticidesnvolved
in this studyhave notyet beenestablished.

Phytopaasitica29:3,2001 3
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Fig. 1. Acute toxic effects of fungicides(flusilazole,myclokutanil, kresoxim-methyland trifloxy-
strobin)andinsecticidegimidaclopridand A-cyhalothrin)on Agistemusdlesdineri aduls. Thedotted
linesrepresenb0% mortality onthe probitscale.
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Fig. 2. Effectsof fungicides(flusilazole, myclokutanil, kresoxim-methyland trifloxystrobin) and
insecticidegimidaclopridand A-cyhalothrin)onthe ability of Agistemusdlesdneriadulsto produce
viableeggs. Thedottedlinesrepresenb0% mortality on the probit scale.
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In Quebec,biological control of phytophagousnitesin apple orchardsis achieved
by the presenceof A. fallacis, A. flesdineri and Amblydomella caudiglans(Schuster).
In someorchardsall threepredatorsoccur concurrentlywhereasin othersthey occurat
differenttimes of the season.Thereare also orchardswhereonly one or two speciesof
thesepredatorsare present.Furthermorethe predaciousnite faunachangesjualitatively
from seasorto season(Bostanian,N.J. and Racette,G., unpublisheddata). Therefore,
the intrinsic toxicity of the pesticidegeportedin this studyto the threepredaciousnites
hasto be documentedefore thesepesticidescan be usedto manageother pestsand
diseasescrossthe province without interfering with the biological control programfor
phytophagousites.
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