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INSECTICIDE AND FOOD CONSUMPTION
OF SPANISH SLUG (Arion lusitanicus Mabille 1868)

_ INSEKTYCYDY A KONSUMPCJA POKARMU
PRZEZ SLINIKA LUZYTA NSKIEGO (Arion lusitanicus Mabille 1868)

Abstract: In the years 2007 and 2011, research was carti¢dmw the impact of: pyrethroid group agents
(beta-cyfluthrin, lambda-cyhalothrin, deltamethrasfenvalerate, alpha-cypermethrin, bifenthrin)zogiphenyl
ureas (teflubenzuron), derivatives of pyridine {psoxyfen), organophosphorus (diazinon) and nedmio@
insecticides (acetamiprid) on the food consumptignSpanish slugAfion lusitanicus Mab). The quantity of
food consumed by animals treated by plant protecigents, the quantity of food treated by insedgisi
consumed and food preferencesfoflusitanicus individuals were analysed. The slugs were madéladla

a selection between food with an addition of ins@¢ and without it. The results obtained indicttat the
preparations which contained lambda-cyhalothrin deltamethrin with which the animals were treatectéase
the quantity of food consumed by the Spanish slugvas also shown that the food treated with lambda
cyhalothrin and alpha cypermethrin is consumed larger amount than the food not treated by thiparation.
Deltamethrin and lambda-cyhalothrin and pyriproryferobably constitute food attractants far lusitanicus
individuals and also alpha-cypermethrin, bifenthkieta-cyfluthrin and esfenvalerate are additivieictv reduces
the attractiveness of food for slug.
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Arion Lusitanicus Mabille 1868 is a slug, which naturally occurs tive Iberian
Peninsula and the Azores [1]. Since more than Z0sythe significant expansion of this
species to other areas of Europe has occurred yihigh results in finding its populations
in such climate-varied regions as Scandinavianri3eia [7] or British Isles [8].

In PolandA. lusitanicus first appeared in the 1980 s. Initially it was eb&d only in
the proximity of Albigowa Village in Podkarpacie][%t the moment, it is present in the
whole country [10]. As indicated by research of k& et al [11] individual populations of
this species, occurring in Poland are of differ@igin.

Arion lusitanicus together withDeroceras reticulatum and Arion Rufus are the most
important pest among slugs, causing significansdes especially in the cultivation of
cruciferous family, although this polyphagic spscieeds also on fruit, herb and meat
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[12-16]. It also acts as a vector in transmissidndiseases, the parasites of domestic
animals included [17, 18]. It occurs most commainhhighly antropogenically degraded
environments, preferring urban areas [19, 20] a@dcurrence is limited by such factors
as soil pH, its humidity and lime contents of tlmeumnd [21].

The problem that can be found together with Ibesarg invasion is the choice of
adequate crop protective chemicals. It turns cait biocides used at present against pest in
case ofA. lusitanicus can have the opposite effect, not only do theyhaoin it, but they
may be the alimentary attractant.

The purpose of the research carried out was tdlediaf commonly used insecticides
of different spectrum of toxic action applied byntact and by ingestion influence the
intensity of Iberian slugArion lusitanicus) feeding.

Materials and methods

Animals: The adult individuals of Iberian slugron lusitanicus) collected in the area
of Sanok and Werynia villages (province Podkarpaclkiere used. Species identification
was carried out on a representative sample of @i’iduals. Only the individuals without
apparent signs of diseases were used. AltogethérA38usitanicus individuals of an
average body weight of 4.13 g were used for testBefore each test, the animals were
starved for 24 hours.

Insecticides the insecticides tested contained different acsubstance of different
chemical groups. They were used in doses recomrdemgeroducers of cruciferous plant
protective chemicals, in particular:

- Bulldock 25 EC - an insecticide from the group wgfgihroids (active substance): beta-
cyfluthrin - 25 g in 1 drh of the agent). The concentration of the usableidig
0.5 cni/ 1 dnt H,0,

- Karate-Zeon 050 CS an insecticide from the group mfrethroids (a.s.:
lambda-cyhalothrin - 50 g in 1 dnof the agent). The concentration of the usable
liquid: 0.5 cni/ 1 dn? H,0,

- Decis 2.5 EC - an insecticide from the group ofgfiyroids (a.s.: deltamethrin - 25 g in
1 dn of the agent). The concentration of the usablgdio0.6 cni/ 1 dn? H,0,

- Sumi-Alpha 050 EC - an insecticide from the grofipyrethroids (a.s.: esfenvalerate -
50 g in 1 dm of the agent). The concentration of the usableidiq0.5 cni/ 1 dn?
H-0,

- Fastac 100 EC - an insecticide from the group oétbyoids (a.s.: alpha-cypermethrin -
100 g in 1 drof the agent). The concentration of the usablegidi0.24 cm/ 1 dn?
H-0,

- Talstar 100 EC - an insecticide from the groupygthroids (a.s.: bifenthrin - 100 g in
1 dn of the agent). The concentration of the usablgdic0.5 cni/ 1 dn? H,0,

- Nomolt 150 EC - insecticide from the group of beripbenyl urea derivativee (a.s.:
teflubenzuron - 150 g in 1 dhof the agent). The concentration of the usableidig
0.5 cni/ 1 dnt H,0,

- Mospilan 20 SP - insecticide from the group of rieotynoids (a.s.: acetamiprid -
200 in 1 kg of the agent). The concentration ofubable liquid: 160 mg / 1 dhi,0,



Insecticide and food consumption of spanish shrgof lusitanicus Mabille 1868) 11E

- Admiral 100 EC - an insecticide from the group ddridatives of pyridine (a.s.:
pyriproxyfen - 100 g in 1 dinof the agent). The concentration of the usableidig
1.25cni/ 1 dnt H,0,

- Diazol 500 EW - insecticide from the group of orgphosphorus (a.s.: diazinon -
500 g in 1 dm of the agent). The concentration of the usablaidiq0.83 cm /

1 dn? H,0.

Feed: Tested slugs were fed with apples originating fram orchard, where no
chemical procedures were carried out during thesyefresearch. In the research, the apple
pulp formed in cubes of known weight and dimensioh0 x 20 x 5 mm were used.

Analyses conditions: Tests were carried out in the laboratory condgidn the
temperature of 18+0.5°C with the L/D cycle of 1648 with humidity of 75£5%. During
testing, all animals were placed singly in a ptasge-through container with a constant
access of fresh air and a piece of apple prepateguately, depending on the type of test.

Food consumption of the insecticide intoxicated amals: Each of the analysed
preparation (water was used in the control group$ applied in the area of the mantle of
twelve individuals ofA. lusitanicus at a dose of 0.02+0.004 &rand after every 12 hours,
the remaining food and the animals were weighearEtwelve hours, the animals also
received an additional portion of fresh food. Thasults of testing are reflected in Figure 1.

The consumption of food treated with insecticides:Each of the analysed
preparations (water used in the control group) waenly distributed with the use of
atomiser on the surface of the apple section @naount of 0.06+0.01 cinThe remaining
food and animals were weighed at twelve-hour irlsrvand also new pieces
of insecticide-treated apples were added to theagmers. Each chemical was tested on
a group of twelve animals. The results of the tastsshown in Figure 2.

Feeding preferences:Tested animals were placed singly in the contajnehere
2 pieces of apple were to be found. One piece pfeapas treated evenly on the whole
surface with 0.0620.01 chof water, the other piece in the analogous way Wie same
volume of insecticide. In twelve-hour time intersiathe weight of the pieces of apples and
of slugs was analysed. Every twelve hours, the alsimeceived a fresh portion of food.
Results of tests are presented in Figure 3 andeThbl

Time of analysis:Assumed time of testing in each case was 60 hours.

Presentation of results: The results obtained were presented in the forra ohart
generated by Microsoft Excel 2010 Software. Stastnalysis was generated by Statistica
7.0 (Tukey’s test).

Results

While testing the influence of the plant protectidremicals of different groups in the
doses recommended for protection of cruciferoustplan the feeding activity of thigion
Lusitanicus slugs in the assumed time of testing, no deatmgfanimals used for research
was noted.

Results of measurement of an amount of food conduméhe period of 60 hours by
the individuals ofA. lusitanicus treated with preparations of the pyrethroid grdbjy. 1)
indicate that the animals treated with deltameffirin- (P < 0.001), and
lambda-cyhalothrif?? (P < 0.01) were eating much more than animals ftben control
groug®. Significant divergences in the amount of foodeistgd were also observed
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between the animals treated with deltameffirimnd beta-cyfluthri® (P < 0.05),
deltamethrif and bifenthrif? (P < 0.05), deltamethffi and acetamiprit! (P < 0.01),
deltamethrif? and esfenvalerd® (P < 0.01), deltamethifd and pyriproxyfef!
(P < 0.05), deltamethdi and diazino? (P < 0.05), lambda-cyhalothffh and
acetamiprid™ (P < 0.05), lambda-cyhalothffhand esfenvalerdf® (P < 0.05).
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Fig. 1. Average mass of food consumed during thelevresearch by. lusitanicus individuals treated
by insecticides. A - beta-cyfluthrin, B - lambdaheyothrin, C - deltamethrin, D - esfenvalerate,
E - alpha-cypermethrin, F - bifenthrin, G - teflalzaron, H - acetamiprid, | - piriproxyfen,
J - diazinon, K - control

The measurement of the amount of food ingestedAbyusitanicus treated with
insecticides (Fig. 2) indicate that apples treatéth alpha-cypermethrfR (P < 0.05) and
lambda-cyhalothrif? (P < 0.05) were ingested in the bigger amount thase treated just
with watef. Significant divergences in the amount of foodeistgd were also observed
between the animals treated with alpha-cyperméfhrinand acetamiprit
(P < 0.01), alpha-cypermethfihand esfenvalerdf (P < 0.05), lambda-cyhalothffhand
esfenvaleratt! (P < 0.05), lambda-cyhalothfih and bifenthrif? (P < 0.05),
lambda-cyhalothriff and deltamethrf? (P < 0.05), acetamipfd and pyriproxyfeff
(P < 0.05), acetamipfd and lambda-cyhaloth®f (P < 0.001) acetamipffd and
diazino” (P < 0.05).

Figure 3 shows the results of food choosing bwiiddials ofA. lusitanicus. Weight (g)
of ingested apples treated both with water andciigde is shown in Table 1. The results
obtained indicate that animals with a constant s&te food with added deltamettfin
(P < 0.01) and pyriproxiféh (P < 0.01) preferred apples with insecticide. Ba ¢ontrary,
animals having a choice between water and alpheroygthrif (P < 0.001), bifentrif?
(P < 0.001) beta-cyfluthril (P < 0.05) or esfenvaler&te(P < 0.05) were choosing more
often the food without added biocides.
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Fig. 2. Average mass of food treated by insectkideonsumed during the whole research
by A. lusitanicus individuals. A - beta-cyfluthrin, B - lambda-cyb#rin, C - deltamethrin,
D - esfenvalerate, E - alpha-cypermethrin, F -riten, G - teflubenzuron, H - acetamiprid,
| - piriproxyfen, J - diazinon, K - control
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Fig. 3. Food preferences #f lusitanicus. Selection between food treated with insecticided water.
A - Dbeta-cyfluthrin/HO, B - lambda-cyhalothrin#®, C - deltamethrin/kO,
D - esfenvalerate/}®, E - alpha-cypermethring@®, F - bifenthrin/HO, G - teflubenzuron/}D,
H - acetamiprid/HO, | - piriproxyfen/HO, J - diazinon/RKO
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Table 1
Food preferences @f. lusitanicus. Selection between food treated with insecticaled water.
A - beta-cyfluthrin/HO, B - lambda-cyhalothrin/4#0, C - deltamethrin/kO, D - esfenvaleratedd,
E - alpha-cypermethrind®, F - bifenthrin/HO, G - teflubenzuron/tD, H - acetamiprid/bD,
| - piriproxyfen/H0, J - diazinon/KD. Results are presented calculated per one graine @himal body mass

AlBlcCc[DlE[FIG[HAH] I
food treated with insecticide

[g/g b.m ] 020 | 047| 042 014 018 014 o018 0.3 o054 026
pokarm z insektycydem

[g/g m.c]

standard error
blad standardowy
food treated with water
[9/g b.m.] 0.28 | 0.41| 023 021 078 043 019 0po o017 Q27
pokarm z wod
[9/g m.c]
standard error
blad standardowy

0.06 | 0.49| 0.17/ 0.04 0.08 006 0.09 0.09 0j39 Q.16

0.11| 0.20| 0.15f 0.09 0.22 0.22 0.07 0.08 0j05 Q.04

Discussion

Insecticides act to limit the numbers of harmfulsdots by numerous ways.
Benzoylphenyl urea derivatives and partially theivddives of pyridine act on animals
mainly by impairing the moulting process, whichulés in the organism being unable to
finish effectively the process of transformationemht dies in a larval or pupal stage [22,
23].

Neonicotinoids preparations, pyridine derivativpgrethroids and organophosphorus
insecticides are the chemicals which, acting ifediint ways, affect both neural conduction
in the synapsis and ionic channels located in tiaylof the neuron, leading to excessive,
fatal in result excitation of the nervous systerd-£8]. Independently of the mechanism of
action, the main role of all insecticides is toitifosses caused by pest insects in the
cultivations.

The results obtained show that employed compoumdkel dosages recommended to
combat harmful insects in the cruciferous plantsictvare also most commonly attacked by
Mollusca, are not lethal forA. lusitanicus individuals. Paradoxically - in case of
deltamethrin (Fig. 1), lambda-cyhalothrin (Figsardd 2) and alpha-cypermethrin (Fig. 2),
the increase in the amount of ingested food aftecantact with preparation was noted and
in case of lambda-cyhalothrin, this phenomenon wecuindependently of the fact whether
the preparation was applied directly on the mawitine slug or on the food.

An extension of the research was an analysis otltméce of food treated with plant
protective chemicals or not. The data obtainechis part of the experiment show that in
case of deltamethrin and pyriproxifen, the animakse eating more food treated with
insecticide than apples treated with water onlyrtiBlas of apples with the addition of
beta-cyflutrin and esfenvalerate and especiallpaipypermethrin and bifenthrin turned out
to be less attractive than food without them, haveeven in this case, it is impossible to
say if food was completely unattractive for sluggy( 3, Table 1).

The impulse to carry out the research came fromothservation of gardeners from
Kolbuszowa area in Podkarpackie, suggesting thiivations where plants protection
chemicals were used were visited by slugs morenoffbe research carried out confirms
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that some of the insecticides used are digestitracénts for the adult individuals of
A. lusitanicus. The tests of this type should be repeated inntteral conditions and in
a longer period of time, since a short period tekisnot allow to draw unambiguous
conclusions related to the behaviour of the orgasis the environment. It could also be
recommended to test particular compounds includedthe composition of biocide
preparations.

The results obtained during these tests shouldueage changes to the plant protection
procedures being in force at the moment.

Conclusions

1. Synthetic pesticides in the doses recommendedsinuittions for use to protect the
cruciferous plants against agrophages were noallédih any of theArion lusitanicus
individuals used for testing.

2. Animals treated by contact with preparations canitg lambda-cyhalothrin and
deltamethrin during the planned period of measuetegmore than animals from the
control group.

3. Animals fed with food containing lambda-cyhalothend alpha-cypermethrin during
the assumed period of measuring ate more than Enfroen the control group,

4. Apples with addition of deltamethrin and pyripraaf were more attractive to slugs
than apples treated just with water.

5. Sections of apples treated with alpha-cypermethpifenthrin, beta-cyflutrine and
esfenvalerate were less attractive for animals) thad without these insecticides.
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INSEKTYCYDY A KONSUMPCJA POKARMU
PRZEZ SLINIKA LUZYTA NSKIEGO (Arion lusitanicus Mabille 1868)

Zaktad Ekotoksykologii, Instytut Biotechnologii Stavanej i Nauk Podstawowych, Uniwersytet Rzeszowski

Abstrakt: Badania wplywu wybranych substancji aktywnych z pyrupyretroidéw (beta-cyflutryna,
lambda-cyhalotryna, deltametryna, esfenwalerag-@fpermetryna, bifentryna), pochodnych benzoilanmda
(teflubenzuron), pochodnych pirydyny (piryproksyfeninsektycydéw neonikotynowych (acetamipryd)
i fosfoorganicznych (diazynon) na konsumppiokarmu przezlinika luzytaiskiego @Arion luisitanicus Mab.)
przeprowadzono w latach 2007 i 2011. Przenalizowdo& spazywanego pokarmu przez zwieta traktowane
srodkami ochrony réin, ilos¢ spazywanego pokarmu traktowanego insektycydami orafepgrcje pokarmowe
osobnikéw A. lusitanicus, ktérym umdliwiono wybér pomédzy pokarmem z dodatkiem preparatu
owadobdjczego i bez niego. Otrzymane wyniki wskazufe preparaty zawiergge deltametryg

i lambda-cyhalotryg, ktérymi potraktowano zwieeta, zwikszap ilos¢ spaywanego przezlimaki pokarmu.
Wykazano réwnig, ze pokarm traktowany lambda-cyhalotgyn alpha-cypermetryn jest zjadany w vekszej
ilosci, niz nie traktowany tymi preparatemi. Deltametryna, Baa-cyhalotryna i piryproksyfen mggtanowé
atraktant pokarmowy dla osobnikovA. lusitanicus, a alfa-cypermetryna, bifentryna, beta-cyflutryna
i esfenwaleratgsdodatkami, ktére zmniejszagtrakcyjné¢ pokarmu.

Stowa kluczowe:slinik luzytanski, Arion lusitanicus, insektycydy, atraktanty



