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---------------------------- Materials and Metbods 

Effect of pesticides on survival of Amblyseius victoriensis 
(Womersley), an important predatory mite in southern 
New South Wales peach orchards_ 

Eighteen pesticides used in peach cultivation 
in the MIA were evaluated for their effect on 
survival of A . victoriensis in a 10 year old 
peach orchard (ev. Golden Queen) at the 
Yanco Agricultural Institute. A. victoriensis 
occurred in this orchard in the absence of 
mite prey and was presumed to be feeding on 
pollen (James 1988). The experimental de
sign was completely randomized with three 
replicates. The basic experimental unit was a 
single trec. Buffer trees were used to prevent 
problems with spray drift. The experiment 
was performed during March and April, 
1988. Treatments were applied until run-off 
(40 L per tree) using a truck mounted spray 
unit with a handgun attachment. The 
weather on all treatment dales was sunny and 
calm with temperalUres of 23-30°C. Com
mercial formulations were used at applica
tion rates recommended for the control of 
target pests or diseases (Table I). 

David G_ James, Yanco Agricultural Institute, NSW Agriculture & Fisheries, 
YaDCO, NSW 2703, Australia. 

Summary 
Of 18 pesticides sprayed on peach trees har
bouring populations of the predatory mite 
Amblyseius viclorie,.,is (Womersley), II 
were considered to be selective for the preda
tor. The miticide clofentezine and the fungi
cides chlorothalonil and dithianon had no 
deleterious effect 00 survival oCA. victorien
sis. Hexythiazox, propargite (miticides), 
carbendazim, iprooione, zioeb, benomyl 
(fungicides) and endosulfan, phosmet (insec
ticides), whilst significantly reducing predator 
populations allowed survival of at least some 
individuals. Treatment with dicofol, 
oxythioquinox (miticides), mancozeb (fungi
cide) maldison, azinphos-methyl, carbaryl 
and pirimicarb (insecticides) resulted in 
eradication ofA. victoriensis. 

Introduction 
Recent studies have identified Amblyseius 
victoriensis (Womersley) as an important 
natural enemy of phytophagous mites in cit 
rus (Smith and Papacek 1985) and peaches 
(James 1989) in Australia. In Queensland 
A. viclOriensis successfu lly regulates popu la
tions of the eriophyid mifes Tegolophl1s aus
tralis (Keifer) and PllyllocOplnlla oleivora 
(Ashmead) and the tarsonemid mite 
Polyphagolarsonemlls laniS (Banks) (Murray 
1987). In the Murrumbidgee Irrigation Area 
(MIA) of southern New South Wales, A. vic
toriensis effectively controls twospotted mite, 
Tetranychus urticae (Koch) and peach silver 
mite, Aculus cornutus (Banks) in peach 
orchards (James 1989). 

The major limitation to effective control of 
mites by A. victoriensis is its apparent suscep
tibility to many commonly used pesticides 
(James 1989 and unpublished Observations). 
For this reason it is unable to establish itself 
in orchard crops such as apples and pears, 
which depend on the [requenl use of broad
spectrum sprays to control key pests. In 
Citrus, and in peaches grown in the MIA, key 
pests are largely controlled by non-chemical 
means, enabling establishment and persis
tence of natural enemies including A. victori
ensis. The key pest in MIA peaches, Cydia 
molesta Busck (oriental fruit moth), is con
trolled by a pheromonal based mating dis
ruption strategy, which largely removes the 
need for broad-spectrum sprays in Ihis crop 
(Vickers el aL 1985). Consequently, large 
populations of A. victoriensis often occur in 
orchards during summer and autumn and 
prevent development of T. urticae popula-

lions, although applications of fungicides and 
miticides can disrupt the stability of this sys
tem (James 1989). The ability of A. vic/ori
ensis to develop and reproduce on a diet of 
pollen alone (James 1988) often allows de
velopment of large predator populations in 
the absence of mite prey (James 1989). 

Further utilisation of A. victoriensis in hor
ticultural cropping systems demands a de
tailed understanding of its susceptibility to 
pesticides. Armed with this knowledge we 
should be better able to identify crops and 
situations in which A victoriensis could playa 
role in mite control. Information on suscepti
bility to chemicals should also further im
prove the effectiveness of A. viclOriensis in 
MIA peaches by identifying fungicides, miti
cides and insecticides compatible with preda
lor survival. 

This paper presents data on the effect of 
pesticides applied to peach trees on survival 
of A. victoriensis. 

Fifty leaves were collected from each tree 
1-2 d before treatment and 2, 14 and 28 d 
after treatment. Leaves were picked ran
domly at chest height wilh half from the 
outer canopy and half from inside the tree. 
Leaves were placed in paper bags and stored 
for up to 48 h at SoC before examination 
under a stereo-microscope. Numbers of eggs 
and motile stages of A. victoriensis per leaf, 
and the number of leaves infested with 
motile A. victoriensis and eggs were re
corded. Data were subjected to Analysis of 
Variance and LSD procedures. 

Table 1. Details of pesticides and rates used in trials against A_ victoriensis_ Rates 
are the current recommendations for use in peacbes against the indicated pests_ 

Pesticide 

Trade Chemical Formulation Rate per Main target pest/disease 
name name lOOL on peaches 

Insecticides 
Gusathion(R) azinphos-methyl 50% wp 100g oriental fruit moth 
carbaryl(R) carbaryl 80%wp 125g oriental fruit moth 
Imidan(R) phosmet 15% ec 100mi oriental fruit moth 
MaldisonCR) malathion 50%ec 200ml katydid 
Thiodan(R) endosulfan 35%ec 190ml thrips 
Pirimor(R) pirimicarb 50%wp 50g aphids 

Mjticides 
ApolldR) clofentezine 50%ec 30ml twospotted mite 
calibre(R) hexythiazox lO% wp 25g twospotted mite 
MorestanCR) oxythioquinox 25%wp 50g twospottcd mite 
Omite(R) propargite 30%wp 200g Iwospolled mite 
Kelthane(R) dicofol 40%ec 165ml Iwospo" cd mitc 

Fungicides 
Bcnlme(R) benomyl 50%wp 50g brown roL 
Rovral(R) iprodione 50%wp 75g brown rot 
Bravo(R) chlorothalonil 75%wp 150g brown rot/rust 
Dithane(R) mancolcb 80%wp 200g rust 
Delan(R) dithianon 75%wp 100g brown roL 
Spin(R) carbendazirn 50%wp 50g brown rot 
Curil(R) zincb 80%wp 125g rust 

wp = wettable powder ec = emulsifiable concentrate 
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Table 2. Mean number of motileA. viclonensis per leaf before and after treatment 
with pesticides. Treatments arc ranked in approximate order of least elIect 
against A. viclonensis. 

Pesticide Pre- Post· treatment (d) 
treatment 2 14 28 

ciofenlc7Jne 0.55 0.30 0.53' 0.43' 
chlorot halonil 0.39 0.31 0.14'" 0.31 
dithianon 0.27 O.OSb 0.07b 0.13b 

carbendazirn 0.46 0.27' 0.1 1'" 0.10'" 
hexythiazox 0.55 0.11 '" 0.17'" 0.09'" 
cndosulfan 0.50 0.03'" 0.11 '" 0.09'" 
propargitc 0.69 0.26' 0.05'" 0.01 '" 
iprodione 1.01 ' 0.23' 0.07'" 0.01'" 
zincb l.04c 0.14'" 0.08'" 0.03'" 
benomyl 0.42 0.12'" 0.05 '" 0.01'" 
phosmet 0.61 0.02'" 0.03'" 0.02'" 
dicofol 0.51 0.08'" om'" 0'" 
mancozeb 0.51 om'" om'" 0'" 
maldison 0.64 0'" 0'" 0'" 
azinphos-methyl 0.59 0'" 0'" 0'" 
carbaryl 0.33 0'" 0'" 0'" 
pirimicarb 0.51 0'" 0'" 0'" 
oxythioquinox 0.5 1 0'" 0'" 0'" 
UNTREATED 0.41 0.43 0.30 0.28 

a Signific.1ntly greater than value for untreated trees on same date (P <0.05) 
b Signific.1ntly less than va lue for untreated trees on same date (P< 0.05) 
c significantly less than pre-treatment va lue (P<0.05) 
Toxici ty Ratings: L = Low (no significant effect on survival), 

M = Medium (permits some survival) 
H = High (No survival) 

Toxicity 
rating 

L 
L 
M 
M 
M 
M 
M 
M 
M 
M 
M 
H 
Ii 
H 
H 
H 
H 
H 

Table 3. Mean number of eggs ofA. viclonensis per leaf before and after treat
ment with pesticides. Treatments are ranked in approximate order of least elIect 
agaiostA. viclonensis. 

Pesticide Prc- Post ·trealment (d) 
trca tment 2 14 

clofentezinc 0.13 0.17 0.31a 
chlorothalonil 0.08 0.11 0.05 
propargite 0.10 0.10 0 
carbendazim 0.03 0.03 0 
endosulfan 0.11 0.03 0.04 
dithianon 0.10 0.03 om 
hexythiazox 0.17 0.01 ' 0' 
iprodione 0.37 0.21 0.01 
zineb 0.33 0.03 om 
benomyl 0.10 0.10 0 
dicofol 0.27 0.02 om 
phosmcl 0.15 om 0.02 
mancozeb 0.21 0.17 0 
matdison 0.14 0.03 0.01 
azinphos·methyl 0.34 0.07 om 
carbaryl 0.19 0.03 0.01' 
pirimicarb 0.17 0.01 om 
oxythioquinox 0.11 Ob 0 
UNTREATED 0.03 0.17 0.03 

a Significantly grealer than value for untreated trees on same date (p<O.05) 
b Significantly less than value for untreated trees on same date (P < 0.05) 
c Significantly less than pre·treatment value (1'<0.05) 

28 

0.04 
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0.01 
0.03 
0.03 
Db 
0.02' 
Ob 

0" 
0" 
0" 
0" 
0" 
0" 
0' 
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Ob 
Ob 
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Results 
All pesticides except the miticide clofentez
ine and the fungicides chlorOlhalonil and 
dithianon, significantly reduced populations 
of A . vic(oriensis (1'<0.05) (Table 2). After 
28 d predator populalions in chlorothalonil 
treated trees were not Significantly different 
from those in untrealed lrees (P < 0.05). 
Ciofentezine treatments resulted in signifi
cantly greater numbers o f motiles after 28 d 
than untreated trees (I' < 0.05). A number of 
other compounds (hexythiazox, propargite, 
endosulfan, pbosmet, maldison, carben
dazim, iprodione, zincb, benamyl) whilst sig
nificantly reducing numbers of A. victon'en
sis, did nOl result in eradication of the preda
lOr (Table 2). Trees treated with carben· 
dazim, endosulfan and hexythiazox still had 
9-11 % of leaves infested withA . victoriensis 
after 28 d. No survivors were found 2 d after 
treatment with maldison, carbaryl, 
oxythioquinox, piri micarb or azinphos
methyl (Table 2). Predators were still present 
on dicorol and mancozcb treated trees after 
14 d bUI had disappeared by 28 d. Data ob
tained on number of eggs per leaf were less 
reliable due to lower numbers and greater 
variability between replica tes. Significant re
ductions occurred in only two treatments 
(P < 0.05) (Table 3). However, after 28 d 
eggs were found only on trees treated with 
clofenlezine, chlorothalonil, carbendazim, 
hexythiazox, endosulfan and propargite 
(Table 3). On d 14 significantly more eggs 
were found on clofentezine treated trees 
than in any other treatment o r on untrea ted 
trees. 

Discussion 
Of the 18 pesticides tested , 11 are considered 
to be seleclive for A . vic(oriensis by allowing 
varying degrees of survival, and therefore 
probably permitting reasonable continuity of 
predator populations. However, only two 
(clofentezine and chlorolhalonil) can be con· 
sidered entirely safe to A. vicloriensis. Whilst 
the analysis suggested dithianon did not sig· 
nificantly reduce numbers of A. vicloriensis, 
populations on these trees were significantly 
lower than on untreated trees on all post
treatment sampling dates. Consequently this 
chemical has been given a medium toxicity 
rating. The remainder (carbendazim, 
hexythiawx, endosulfan, propargite, iprodi
one, zineb, benomyl and phosmet) appeared 
to have a significant deleterious effect on 
predator surviva l and should be used with 
caution. Seven compounds (dicofal, man
cozeb, maldison, azinphos-methyl, carbaryl, 
pirimicarb and oxythioquinOx) eradicated 
A. vicloriensis from treated trees. 

Three of the 5 miticides tested showed se
lectivity for A. vicloriensis. Despite recent 
problems in Australia with resistance (Edge 
et al. 1987), the ovicides clofentezine and 
hexythiazox remain the most e~ective miti
cides for T. urticae in most southern fruit 
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growing areas. Clofentezine was clearly more 
selective for A. victoriensis than hexythiazox 
and is therefore of greater value in mite man
agement programs based on this predator. 
Selectivity of clofentezine and hexythiazox 
for Typhlodromus ( == Metaseillllls) occiden
taUs Nesbitt has been demonstrated in labo
ratory tests (Hoy and Ouyang 1986). The 
apparent increase in population numbers of 
A. victoriensis exposed La clofentezine is of 
interest. Hoy and Ouyang (1986) found an 
increase in egg deposition by T. occidentalis 
females treated with hexythiazox, and it is 
possible that a similar effect may be caused 
by clofenlezine inA. victoriensis, as indicated 
by the high numbers of eggs found 14 dafter 
treatment with this compound. Propargite 
was the least satisfactory of the selective miti
cides which contrasts with its established 
safety record with other predatory mites 
including T. occidentalis, A. fallacis, 
(Garman),A. hibisci (Chant), T.pyri (Scheu
ten) and Phytoseiulus persimilis (Athias
Henriot) (Jeppson et al. 1975, Watve and 
Link 1975, Goodwin 1984). Dicofol and 
oxythioquinox prevented survival of A . victo
riensis. Both miticides are generally consid
ered detrimental to predatory mites (Good
win 1984, Krishnamoorthy 1983). 

Two of the insecticides tested (endosulfan, 
phosmet) showed minor selectivity for 
A . victoriensis. Endosulfan was reported to 
have low toxicity against T.pyri andA.faliacis 
(Waive and Lienk 1975), but was highly toxic 
to another strain of T. pyri, A. potentillae 
(Garman) andA . bibens (Blommers) (Over
meer and Van Zon 1981), and to 
A. tetranychivorus (Krishnamoorthy 1983). 
Goodwin (1984) found endosulfan toxic to 
adult females of P. persimilis but less so 
against nymphs, and considered it selective if 
used with caution. Similarly, this study indi
cates endosulfan is selective for A. victorien
sis if used cautiOUSly. Maldison, azinphos
methyl, carbaryl, and pirimicarb were very 
toxic toA. victoriensis. Maldison and carbaryl 
are toxic to most species of predatory mites 
(Jeppson et at. 1975, Krishnamoorthy 1983, 
Goodwin 1984), but azinphos-methyl is se
lective for a number of strains of 
T. occidentalis, P. persimilis, A. fal/acis and 
T.pyri (Jeppson et al. 1975, Watve and Lienk 
1975, Goodwin 1984). Pirimicarb is also con
sidered safe to P. persimilis (Goodwin 1984). 

Although fungicides have an important ef
fect on phytoseiid populations a ll tested ex
cept mancozeb, provided some degree of se
lectivity for A. victoriensis with chlorolhalonil 
and dithianon being least harmful. Informa
tion on their selectivity is relatively pqor. 
Benomyl was Slightly selective in this study, 
but was reported to be non-toxic to T. pyri 
and A. fallacis, (Watve and Lienk 1975). 

Mancozeb, the only fungicide non-selective 
for A . victoriemis was relatively harmless to 
A. tetranychivorus (Krishnamoorthy 1983). 

This study indicates that significant in
creases in the survival of A. victoriensis in 
peach orchards can be gained by using pesti
cides which are less harmful to it. In southern 
New South Wales there are multiple recom
mendations for chemicals for most peach 
pests and diseases (Slack et al. 1988). Prefer
ence can now be given to the compounds 
shown to be selective for A. victoriensis. 
Brown rot and rust are the major diseases af
fecting peaches, and 11 fungicides including 
chlorothalonil, are registered and recom
mended for control. Six miticides including 
clofcmczine, are recommended for control 
of T. Ilrticae (Slack et al. 1988). The strong 
selectivity of chlorothalonil and clofentczine 
for A . victoriensis makes them the preferred 
chemicals for use in orchards with a mile 
management strategy based on biological 
control (James 1989). The major insect pest 
of peaches, C. molesta, is controlled by plac
ing pheromone dispensers in orchards twice 
a season (Vickers et al. 1985, Slack et at. 
1988). However, aphids, thrips, katydidS, a 
nitidulid beetle and a Iygaeid bug are occa
sional pests for which maldisoD, endosulfan, 
carbaryl and azinphos-methyl are recom
mended treatments. Whilst control of thrips 
and the Iygaeid bug with endosulfan should 
present few problems to A. victoriensis, if 
used with caution, treatment for aphids and 
katydidS with maldisoD, carbaryl or azinphos
methyl certainly would present problems. 
Alternatives for these pests compatible with 
A. victoriensis should be sought. 
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