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Pheromone trap catch of harmful Microlepidoptera

species in connection with the particulate matter (PM10)
Kartevé Microlepidoptera fajok feromon csapdas fogasa
a levegé szall6 por szennyez6désével (PM10) Osszefiiggésben

Laszl6 Nowinszky, Janos Puskas & Gabor Barczikay

Abstract: The study presents the pheromone trap collection of six Microlepidoptera
pest species connected with particulate matter (PM10) in the air. Csalomon type phero-
mone traps were operating in Bodrogkisfalud (48°10’N; 21°21E; Borsod-Abauj-
Zemplén County, Hungary, Europe) between 2004 and 2013. The data were processed
of following species: Spotted Tentiform Leafminer (Phyllonorycter blancardella Fabricius,
1781), Hawthorn Red Midged Moth (Phyllomorycter corylifoliella Hiibner, 1796), Codling
Moth (Cydia pomonella Linnaeus, 1758), European Vine Moth (Lobesia botrana Denis et
Schiffermiller, 1775), Oriental Fruit Moth (Grapholita molesta Busck, 1916) and Plum
Fruit Moth (Grapholita funebrana Treitschke, 1846). According to our results pheromone
trap catch of the investigated species has positive correlation with the dust aerosol con-
tamination in the air. The relationship is linear and it can be characterized with logarith-
mic and polynomial functions.
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Osszefoglalas: [Kartevs Microlepidaptera fajok. feromon csapdis fogdsa a levegd s3dlld por szen-
nyezddésével (PM10) osszefiiggéshen] — A tanulmany 6 kartevé Microlepidoptera faj feromon
csapdas gyUjtési eredményeit mutatja be a levegd por aeroszol szennyezettség fiiggvényé-
ben. A Csalomon tipusu ragacsos csapdak Borsod-Abauj-Zemplén megyében tizemeltek
2004 és 2013 kozott Bodrogkisfaludban. Az alabbi fajok adatait dolgoztuk fel: almalevél-
aknazomoly (Phyllonorycter blancardella Fabr.), almalevél-satorosmoly (Phyllonorycter corylifoliel-
la Hbn.), almamoly (Cydia pomonella 1..), tarka sz6l6moly (Lobesia botrana Den. et Schiff.),
keleti gyumolesmoly (Grapholita  molesta Busck) és  szilvamoly (Grapholita  funebrana
Tr.). Eredményeink szerint a vizsgalt fajok feromon csapdas fogasa pozitiv korrelaciéban
van a levegé por aeroszol szennyezettségével. Az 6sszefiggés linearis, logaritmikus vagy
polinom figgvénnyel jellemezhetd.
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Introduction

The particulate matter adsorb toxic materials (e.g. metals, mutagenic sub-
stances) as well as bacteria, viruses, fungi and promote their getting into
the body. PM10 can be cause irritation in the lung and mucous membrane
(Dockery 2009, Vagfoldi 2011). 211 lives could have been saved in Hunga-
ty yearly by the reduction of PM10 to yearly mean of 20 pg/m?3 (Bobvos et
al. 2014). Research groups studied in Europe in several cities of PM10 pol-
lution (Makra et al. 2011, 2013; Papanastasiou & Melas 2004, 2009;
Papanastasiou et al. 2010). According to Vaskévi et al. (2014) and Chlopek
(2013) the yearly mean concentration of PM10 is generally higher near the
main traffic roads than in areas with less traffic. However, the studies ex-
amining the activity and trapping the insects in connection with air pollu-
tion are not found in the literature.

Material and Methods

Between 2004 and 2013 Csalomon type pheromone traps were in opera-
tion in Bodrogkisfalud (48°10°41"N, 21°21°77"E; Borsod-Abadj-Zemplén
County, Hungary, Europe). These traps attracted six Microlepidoptera spe-
cies. In every year 2-2 traps per species were collected. So one night 2-2
catching data were available. Data on the Hawthorn Red Midget Moth
(Phyllonoricter corylifoliella Hbn.) were collected only between 2008 and 2013.
The catch data of the collected species is displayed in Table 1.

The distance between the traps were 50 meters and they were in opera-
tion all the year on the same branch of leafy trees or vines. The height of
each species was different from 1.5 to 2 meters. The traps operated from
start of April to the end of September. The capsules exchange was in every
6—8 weeks as it was proposed by Toéth (2003). The number of caught
moths was daily recorded. This is different from the general practice, be-
cause generally the catch of the traps is counted two or three days cumula-
tively in most cases.

The values of the particulate matter (PM10) were measured in nearest
automatic measurement station Hernadszurdok (48°28°98"N, 21°12’38"E).

Distance between the two villages from each other is 37 km as the crow
flies.

From the catching data of the examined species, relative catch (RC) data
were calculated for each observation posts and days. The RC is the quo-
tient of the number of individuals caught during a sampling time unit (1
day) per the average number of individuals of the same generation falling
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to the same time unit. In case of the expected averaged individual number
the RC value is 1. The introduction of RC enables us to carry out a joint
evaluation of materials collected in different years and at different traps.

The values of the particular matter (PM10) and the caught moths were
calculated with consideration to the method of Sturges (Odor & Igloi,
1987). The RC values of a species from all sites and years were arranged
into the proper classes. The results obtained are plotted. We determined
the regression equations, the significance levels, which were shown in the
figures.

Results and Discussion

Our results are without antecedents in the literature. Partly because the
catching results of pheromone traps are not suitable for tests on daily
events, and partly because of flight activity and trapping insects have not
been studied by entomologists as we know.

Our results may be explained at present only with assumptions, but
they cannot even prove or disprove. The increase the content of particu-
lar matter in air may therefore increase the catch, because the light is re-
flected from the solid particles, thus increasing the amount of polarized
light by day and night. The pheromone traps collect all day long these
male moths.

As we have previously demonstrated the polarized light increases the
activity of insects (Nowinszky et al, 1979, 2010a, 2010b, 2012a, 2012b,
2014, Nowinszky & Puskas 2009, 2010, 2011, 2012, 2013a, 2013b, 2014).
Another possibility is that the solid particles of the pheromone molecules
bind well, so greater activity need for finding the females by male moths.

Further studies are planned. We will continue our research in other
insect species, trap types and air pollutants for analyses. Preliminary re-
sults are published with a view that researchers should be aware that the
tests should be conducted on this neglected but important topic of study.

Acknowledgements: We are very grateful to Imre Fazekas (H-Komlo) for the graphic
works (see Fig. 7.) and two anonymous referees useful comments on the manuscript.
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Figure 1. Pheromone trap catch of the Spotted Tentiform Leafminer (Phyllonoricter blancar-
della Fabricius) depending on the particulate matter (PM10) (Bodrogkisfalud, 2004-2013

1. abra. Az almalevél-aknazémoly (Phyllonoricter blancardella Fabricius) feromon csapdas
fogasa a levegé szall6 por (PM10) szennyezettségének fiiggvényében (Bodrogkisfalud,
2004-2013)
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Figure 2. Pheromone trap catch of the Hawthorn Red Midget Moth (Phyllonoricter
corylifoliella Hibner) depending on the particulate matter (PM10) (Bodrogkisfalud, 2004-
2013)

2. abra. Az almalevél-satorosmoly (Phyllonoricter corylifoliella Hibner) feromon csapdas

fogasa a leveg6 szall6 por (PM10) szennyezettségének fliggvényében (Bodrogkisfalud,
2008-2013)
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Figure 3. Pheromone trap catch of the European Wine Moth (Lobesia botrana Den. et
Schiff.) depending on the particulate matter (PM10) (Bodrogkisfalud, 2004-2013)

3. abra. A tarka sz6l6moly (Lobesia botrana Denis et Schiffermiller) feromon csapdas
fogasa a levegd szallé por (PM10) szennyezettségének figgvényében (Bodrogkisfalud,
2004-2013)
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Figure 4. Pheromone trap catch of the Plum Fruit Moth (Grapholita funebrana Treitschke)
depending on the particulate matter (PM10) (Bodrogkisfalud, 2004-2013)

4. abra. A szilvamoly (Gtapholita funebrana Treitschke) feromon csapdas fogasa a levegd
szall6 por (PM10) szennyezettségének flggvényében (Bodrogkisfalud, 2004-2013)
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Figure 5. Pheromone trap catch of the Oriental Fruit Moth (Grapholita molesta Busck)
depending on the particulate matter (PM10) (Bodrogkistalud, 2004-2013)

5. abra. A keleti gyimolcsmoly (Giapholita molesta Busck) feromon csapdas fogasa a leve-
26 szallé por (PM10) szennyezettségének fiiggvényében (Bodrogkisfalud, 2004-2013)
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Figure 6. Pheromone trap catch of the Codling Moth (Cydia pomonella Linnaeus) depend-
ing on the particulate matter (PM10) (Bodrogkisfalud, 2004-2013)

6. abra. Az almamoly (Cydia pomonella Linnaeus) feromon csapdas fogisa a levegd szallo
por (PM10) szennyezettségének fuggvényében (Bodrogkisfalud, 2004-2013)
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Figure 7.

(7a) Localities in Hungary:
Bodrogkisfalud (B),
Hernadszurdok (H);

(7b) landscape of
Bodrogkisfalud;

(7c) Phyllomorycter corylifoliella;

(7d) pheromone trap;

(7e) the site of the examina-

tion in Bodrogkisfalud.




76 Nowinszky, Puskas & Barczikay: The phetromone trap and of six Microlepidoptera pest

References — Irodalom

Bobvos J., Szalkai M., Fazekas B. & Paldy A. 2014: Health impact assess-
ment of suspended particulate matter in some Hungarian cities. (in
Hungarian) — Egészségtudomany 58 (3): 11-26.

Chlopek Z. 2013: Examination of a particulate matter PM10 immission
model in the environment around road transport routes. — Repozyto-
rium CeON, 1-37.

Dockery D. W. 2009: Health Effects of Particulate Air Pollution. — Annals

of Epidemiology 19 (4): 257-2063.

Makra L., Matyasovszky 1., Guba Z., Karatzas K. & Anttila P. 2011: Mon-
itoring the long-range transport effects on urban PM10 levels using
3D clusters of backward trajectories. — Atmospheric Environment 45:
2630-2641.

Makra L., Ionel I, Csépe Z., Matyasovszky 1., Lontis N., Popescu F. &
Stimeghy Z. 2013: The effect of different transport modes on urban
PM10 levels in two European cities. — Science of the Total Environ-
ment 458—460: 36—46.

Nowinszky L. 2004: Nocturnal illumination and night flying insects. — Ap-
plied Ecology and Environmental Research 2 (1): 17-52.

Nowinszky L., Barczikay G. & Puskas J. 2010a: The relationship between
lunar phases and the number of pest Microlepidoptera specimens
caught by pheromone traps. — Asian Journal of Experimental Biologi-
cal Sciences 1 (1): 14-19.

Nowinszky L., Kiss O., Szentkiralyi F.; Puskas J., Kadar F. & Kuati Zs.
2010b: Light trapping efficiency in case of Ecnomus tenellus Rambur
Trichoptera. Ecnomidae depending on the moon phases. — Advances
in Bioreserarch 1 (2): 1-5.

Nowinszky L., Hirka A., Cséka Gy., Petranyi G. & Puskas J. 2012a: The
influence of polarized moonlight and collecting distance on the catch-
es of winter moth Opergphthera brumata 1. Lepidoptera Geometridae
by light-traps. — European Journal of Entomology 109: 29-34.

Nowinszky L., Kiss O., Szentkiralyi F., Puskas J. & Ladanyi M. 2012b:
Influence of illumination and polarized moonlight on light-trap catch
of caddisflies Trichoptera. — Research Journal of Biology 2 (3): 79-90.

Nowinszky L. & Puskas J. 2009: Light-trap catch of European Corn Borer
Ostrinia nubilalis Hbn. depending on the moonlight. — Acta entomo-
logica serbica 14 (2): 163-174.


http://depot.ceon.pl/browse?value=Chłopek,%20Zdzisław&type=author
http://www.sciencedirect.com/science/article/pii/S1047279709000337
http://www.sciencedirect.com/science/journal/10472797
http://www.sciencedirect.com/science/journal/10472797

e-Acta Naturalia Pannonica 8 (2015) 77

Nowinszky L. & Puskas J. 2010: Possible reasons for reduced light trap
catches at a full moon. Shorter collecting distance or reduced flight ac-
tivity. — Advances in Bioresearch 1 (1): 205-220.

Nowinszky L. & Puskas J. 2011: Light trapping of Helicoverpa armigera in In-
dia and Hungary in relation with moon phases. — The Indian Journal of
Agricultural Sciences 81 (2): 152—155.

Nowinszky L. & Puskas J. 2012: Light-trap catch of the harmful moths de-
pending on moonlight in North Carolina and Nebraska Satates of
USA. — International Scholarly Research Network ISRN-Zoology doi.
10.5408/ 2012/238591

Nowinszky L. & Puskas J. 2013a: The Influence of Moonlight on Forestry
Plants Feeding Macrolepidoptera Species. — Research Journals of Life
Sciences 13: 1-10.

Nowinszky L. & Puskas J. 2013b: Light-trap catch of harmful Microlepi-
doptera species in connection with polarized moonlight and collecting
distance. — Journal of Advanced Laboratory Research in Biology 4 (4):
108-117.

Nowinszky L., Kiss O. & Puskas J. 2014: Swarming patterns of light
trapped individuals of caddisfly species (Trichoptera) in Central Eu-
rope. — Central European Journal of Biology 9(4): 417-430. DOI:
10.2478/s11535-013-0272-z

Nowinszky L. & Puskas J. 2014: Light-trap catch of Lygus sp. Heteroptera.
Miridae in connection with the polarized moonlight, the collecting dis-
tance and the staying of the Moon above horizon. — Journal of Ad-
vanced Laboratory Research in Biology 5 (4): 102—107.

Nowinszky L., Szab6 S., Téth Gy., Ekk I. & Kiss M. 1979: The effect of
the moon phases and of the intensity of polarized moonlight on the
light-trap catches. — Zeitschtrift fiir angewandte Entomologie 88: 337
—355.

Odor P. & Igléi L. 1987: An introduction to the sport's biometry in Hungari-
an (in Hungarian). — AISH Tudomanyos Tancsanak Kiadasa Budapest.
267 p.

Papanastasiou D. K. & Melas D. 2004: Analysis and forecast of PM10 con-
centration in a medium size city. — 37 International Conference on
Applications of Natural, Technological and Economical Sciences.
Szombathely CD-ROM 1-8.

Papanastasiou D. K. & Melas D. 2009: Climatology and impact on air quali-
ty of sea breeze in an urban coastal environment. — International Jour-
nal of Climatology 29: 305-315.



78 Nowinszky, Puskas & Barczikay: The phetromone trap and of six Microlepidoptera pest

Papanastasiou D. K., Poupkou A., Katragkou E., Amiridis V., Melas D.,
Mihalopoulos N., Basart S., Perez C. & Baldasano J. M. 2010: An
assessment of the efficiency of dust regional modelling to predict
saharan dust transport episodes. — Advances in Meteorology Article
ID 154368, pp. 1-9.

Toth M. 2003: The pheromones and its practical application. (in Hungari-
an). In. Jenser G. ed.. Integrated pest management of pests.
Mezbgazda Kiado, Budapest 21-50.

Vaskovi B.-né, Udvardy O., Szalkai M., Anda E., Beregszaszi T., Nador
G., Varré M. J., Hollésy G.-né, Paller J., B. Brunekreef, R. Beelen, K.
Meliefste, G. Hoek, M. Wang, M. Eeftens, K. de Hoogh & Rudnai P.
2014: Spatial distribution of air pollution in Gyoér, based on the
measurement results of the escape project. — Egészségtudomany 58
(1): 8-33. (in Hungarian)

Vagfoldi Z. 2011: A vorosiszap katasztrofa kornyezeti hatasai, karel-

haritasi folyamata, alkalmazott médszerei. — Hadmérnok 6 (1): 261—
275.



