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THE SENSITIVITY OF SOME SPECIES OF
ENTOMOACARIFAGES TO THE INSECTOCARICIDES
USED IN THE PROTECTION

OF APPLE CULTURE

The apple orchard populations of acariphagous (Stethorus punctillum
Weise, Chrysopa carnea Steph, and mite-predators Amblyseius andersoni
Chan, Metaseilus occidentalis Nesbit and Neoseiulus californicus Mc Gregor),
which were at least 25 years under pesticide treatment, were studied. Our
studies show that for these populations the least toxic pesticide is Avaunt, EC,
Talstar 10 EC, Omite 30 WP, Confidor 200 SL and the most toxic pesticide
is Vertimec 018 EC, Dursban 480 EC for both entomophagous. BI-58 New is
slightly toxic for the larvae of C. carnea and highly toxic for N. californicus in
laboratory culture. The orchard populations of acariphagous develop resistance
to BI-58 New, Dursban 480 EC and Decis f-Luxx 025 EC, in the conditions
of the prolong pesticide treatment. The discovery of natural populations of
entomophagous resistant to pesticides is of high importance due to its potential
practical use.

stethorus punctillum, Chrysopa carnea, Amblyseius andersoni,
Metaseilus occidentalis, Neoseiulus californicus, insecticide resistance

The efficiency of an integrated crop protection system for pests is wholly
dependent on how the effect of pesticides is correlated with beneficial fauna.
Useful fauna is a key element in these systems and requires caution.

If we analyze the consequences of the pesticides effect to harmful and
beneficial species, then predators and parasites are recognized as more
vulnerable. This is due to the fact that the enzymatic systems of the phyto-
phagous species, unlike the entomophagous ones, are better adapted to the
detoxification process as an answer to the action of the toxic compounds
they encounter within the host plant. The degree of increased predators
mobility in search of the host leads to advanced absorption of pesticides,
which also leads to increased mortality. Finally, after some predators have
survived chemical treatments, they can simply perish because of the absence
or insufficiency of food [1]. In conclusion — the use of total pesticides
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should be abandoned, in favor of those which are tolerant to predators and
parasites, in order to preserve the useful fauna in agrocoenoses.

This clause can be achieved through the competence of selecting of
applied pesticides. In addition to the effectiveness of pesticides against pests,
an important criterion is also their degree of environmental danger, taking
into account the effect of pesticides on the main components of agroecosys-
tems, including useful fauna. The use of pesticides, which would tolerate the
“activity” of useful fauna, is an element of conservative biological control
that in turn leads to the numerical reduction of chemical treatments neces-
sary to keep pests below the economic threshold of damage.

Another important aspect, which improves the coexistence of useful
fauna during chemical treatments, is the development of the resistance of
the populations of entomophagous and predators to pesticides, which have
been reported in scientific communications lately. Examples of success are
the practical application of useful arthropod lines with high pesticide resis-
tance as biological control agents in the integrated pest management [2].
The purpose of this paper is to evaluate the sensitivity of entomoacaripha-
gous to insectoacaricides (IA), with different mechanisms of action, in apple
orchard agrocoenosis.

Material and methods. In the researches were analyzed imago Stethorus
punctillum Weise and predatory mites Ambliseius andersoni Chan, and
Metaseilus occidentalis Nesbit, collected in agrocoenosis of apple culture
in Bacioi commune, as well as larvae of age 1 and 2 (first generation) of
Chrysopa carnea Steph, obtained from imago, which was collected in the
same agrocoenosis. It was also analyzed the imago of Neoseiulus californicus
McGregor, whose population is resistant to organophosphorus pesticides.
It was obtained from the United States of America in 2004 and kept under
laboratory conditions without being exposed to pesticides.

The contact action of IA on entomophagous and predatory mites was
determined. The pesticide concentrations similar to the recommended
consumption standards for use in apple protection systems have been
experimented. The toxicity assessment was performed in accordance with
IOBC/WPRS recommendations [2]: mortality of beneficial species <30% —
as inoffensive (In), mortality 30—79% — poorly toxic (PT), 80—89 —
moderately toxic (MT) and mortality >90% — very toxic (VT). In the test
of the resistance of the Stethorus punctillum population to insecticides LD
50 was determined.

Results and discussions. According to the results presented in Table 1,
for adult individuals of S. punctillum and Ch. carnea larvae collected in the
orchard with multiple chemical treatments over the years, only the Dursban
insecticide had a very toxic action. The rest of investigated (IA) (Avaunt,
EC, Talstar 10 EC, Decis f-Luxx 025 EC, Confidor 200 SL, Neorone 500
EC) at recommended doses for use have had an inoffensive or poorly toxic
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1. The action of insectoacaricides on entomophagous
in agrocoenosis of apple culture

Standard dose Stethorus Chrysopa carnea,
of IA punctillum, imago larvae
Product, s.a. pro?i{lct, Igge’r Mor;ality, Gl;)afde Mo r;a lity, Gl;)afde
L/kg/ha | % ° hurt ° hurt
B(I‘;lffe}jae;’)vﬂ 10 | 005 7 (In) 80 (MT)
Tal(sg;gnltgmgc’ 04 | 0005 25 (In) 0 (In)
IE)SCIS(dfel%;n’;’; ;’33 1.0 | 0005 0 (In) 0 (In)
omidosiond) 0.3 |0.006) 15 10 | gltemmined

N?gfgn‘;;rf)ggagc’ 20 | 01 23 (In) 0 (In)
D‘;;Z';j; y“rf.j%;jc 15 | o1 85 (MT) 100 (VT)

BEIES |os o] o | oo | i | -
Oéz?()l;cl:ztcsr%) 0.4 | 0.005 0 (In) 0 (In)
(In) — inoffensive, (PT) — poorly toxic, (MT) — moderately toxic, (VT) — very toxic

effect. Vertimec 018 EC also caused long-lasting effects on Ch. carnea,
resulting in deformed adults (up to 50%) from treated larvae. The use of
these insectoacaricides against pests will contribute to the maintenance of
stabilization mechanisms of the biological balance in agrocoenosis. The
exception of the analyzed products is BI-58 NEW, which is moderately
toxic for Ch. carnea larvae.

During analyzing the resistance development process, it was determi-
ned that the LD, of the Stathorus punctillum population, from chemically
treated intensive apple orchard agrocoenosis, is 21 times higher than the
LD,, of the sensitive population to Bi-58N and greater than 1000 times —
to the pyrethroid of synthesis Decis f-Luxx 025. Thus, these insecticides
have become inoffensive to this entomophagous, as a result of the resistance
developed over time.

The Avaunt EC, insecticide has proven to be less toxic, practically
inoffensive for predator mites, while Omite 30 WP and Dursban 480 EC
are poorly toxic, and the most noxious — the new generation Vertimec
018 EC product. It is worth mentioning that the Dursban 480 EC product
did not show toxic action on the mite M. occidentalis, which is explained
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2. The action of insectoacaricides on predatory mites
in agrocoenosis of apple culture

concen- M. occidentalis A. andersoni
Product, s.a. tgz}::g:‘n Mortality, % | Grade | Mortality, % | Grade
sa,% | 24h | 48h |ofhurt | o4p | 4gp | of hurt

BI-58 New
(dimetoat 005 | 32 | 4 | (PD | 12 | 20 | (In)
Dursban 480 EC
(chlorpyrifos) 0.1 20 25 (In) 30 39 (PT)
Decis f-Luxx 025 EC, | 0.05 0 0 (In) 0 0 (In)
(deltametrin) 0.1 44 8§ | (PT) | 33 42 | (P
Confidor 200 SL
(imidacloprid) 0.006 48 72 (MT) 23 42 (PT)
Omite 30 WP
Coroparaiie) 0012 | 25 | 30 | am | 31 | 40 | (PT)
Avaunt EC
(indoxacarb) 0.005 0 0 (In) 0 0 (In)

by the formation of resistance to insectocaricides, because it is known that
this pesticide was mentioned as very toxic for predatory mites [3]. A sim-
ilar conclusion can be attributed to the insecticides Decis f-Luxx 025 and
BI-58 New.

The populations of apple orchard mites, subjected to chemical treat-
ments, exhibit a less pronounced sensitivity to the studied insectocaricides
in relation to the laboratory population of N. californicus. This mite proved
to be sensitive to BI-58 New and Decis f-Luxx 025, while for the popu-
lations of M. occidentalis and A. orersoni, the doses of these insecticides
recommended for use are inoffensive or poorly toxic. These mites are a
constant component of the orchard acarifauna under permanent treatment
with BI-58 New, Dursban 480 EC and Decis f-Luxx 025, during last 5—7
years. This proves that in the investigated populations of predatory mites
there is a process of resistance formation to these insecticides. As can be
seen from the above, predatory mites are less susceptible to Omite 30 WP
than phytophagous mites in the same agrocoenosis. The Confidor 200 SL
preparation is moderate or poorly toxic for predatory mites. At the same
time, phytophagous mites are very resistant to it. It should be noted that
according to the literature, fitoseides exhibit a different sensitivity to imi-
dacloprid: from the highest to the lowest [3]. Some authors accept the idea
that fitoseides mites develop tolerance or resistance to this product.

Analysis of the susceptibility of the Stethorus punctillum population,
Chrysopa carnea and predatory mites shows that the long-term application
of chemicals involves the selection of resistant individuals. Enhancement of
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resistance contributes to their survival and accumulation in agrocoenosis,
which leads to the formation of acarifauna complex, which could control
the development of harmful species. The research, of the last 15 years in
this orchard, confirm that where no eruptions of the development of the
phytophagous mites.

CONCLUSION

The assessment of the natural populations of pesticide-resistant entomo-
acariphagous is of particular value. Their use in practice is possible through
laboratory reproduction and subsequent dispersion as well as their intra-are-
al redistribution. Regarding exposed information, it is opportune to monitor
regularly the sensitivity to pesticides of both harmful and beneficial species.
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barko M., CymennoBa B., Iropconosna O. UyrimBicTb 1eIKnx BHIIB
eHTOMOaKapu(ariB 10 iHCEKTOKAPUIMIIB, IO 3aCTOCOBYIOThCS IS 3aXHCTY
KYJbTYpH S0JIyK

Bugueno nonyaauii a6aynesoeo axapugaea (Stethorus punctillum Weise,
Chrysopa carnea Steph) i kaiwie-xuxcaxkie (Amblyseius andersoni Chan,
Metaseilus occidentalis Nesbit i Neoseiulus californicus Mc Gregor), sKi wo-
HatmeHuwe 25 pokie niodasanrucs obpobui necmuyudamu. locaioxcents no-
Ka3yoms, wo 041 YUx NONYAAUIU HAUMeHW MOKCUMHUMU necmuuyudamu €
Asanm EC, Taacmap 10 EC, Omaiim 30 WP, Kongioop 200 SL, a natibinvu
moxcuynumu necmuyudamu € Bepmimex 018 EC ma Hypcoan 480 EC oas
06ox enmomogpacie. bi-58 Hoeuil cnabko moxcuunuil das auuunok C. carnea
i sucoxomokcuynutl 0as N. californicus e aabopamopriii kyaemypi. Tlonyaauii
akapugaea 6 cadax possusarome cmitikicme npomu bi-58 Hoeuti, lypcoan
480 EC i Jleyucghop-JTroxe 025 EC 6 ymosax nposoneoeanoi oopodku necmu-
yudamu. Biokpumms npupoouux nonyasuiti enmomogpaeie, cmillkux npomu
necmuyudie, mMac eeauKe 3HAYeHHs 6 36 A3KY 3 1020 NOMEHUIUHUM NPAKMUY-
HUM BUKOPUCTHAHHSAM.
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Bbatko M., CymennoBa B., Uropconons E. UyBcTBUTENbHOCTD HEKOTOPBIX
BHJIOB 3HTOMOAKAPU(DAroB K HHCEKTOKAPUIMAAM, HCIOJIb3yEeMbIM
B 3alUTe KYJbTYPbI SI0JOK

H3yuenvr nonyasuuu s6aoneeoeo akapugpaca (Stethorus punctillum Weise,
Chrysopa carnea Steph) u kneweti-xuwnuxos (Amblyseius andersoni Chan,
Metaseilus occidentalis Nesbit u Neoseiulus californicus Mc Gregor), komopoie
He menee 25 nem obpabambiganucy necmuyudamu. Hccaedosanus nokaswiéa-
om, Ymo 0as SMux NONYAAUUL HAUMEHee MOKCUUHbIM NeCMUUUOOM AGAAHOMCA
Asanm EC, Taacmap 10 EC, Omaiim 30 WP, Konguodop 200 SL, a naubonee
mokcuunbsimu necmuyudamu aeasromes Bepmumex 018 EC, lypcoan 480 EC
0n5 0boux s3nmomoghaeos. bu-58 Hoewiil carabo moxcuuen ons auuunox C. carnea
u evicokomorcuuern oasi N. californicus e aabopamoproti kyavmype. Tlonyasyuu
akapugaea é cadax pazeusarom ycmoiruusocms npomue bu-58 Hoewuil, Jypcoar
480 EC u Jleuucgop-Jlroxc 025 EC 6 ycrosusx npoaoHeuposanHoi obpabomku
necmuyudamu. OmKpvimue npupoOHbIX NONYAAUUL IHMOMOPDAL08, YCMOUYUBHIX
npomue Necmuyuoos, umeem 6oabuioe 3HA4eHUe 8 Cé:A3U ¢ NOMEHYUANLHBIM NPAK-
MUHECKUM UCNONb308AHUEM.
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