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Atmospheric Ozone Concentration
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Abstract — The study deals the efficiency of light trappingtbé Common CockchafeMglolontha
melolonthal.) (Coleoptera: Melolonthidae) in connection withe ozone concentration of air. The
data of the Hungarian forestry light trap networkrev used for the years 1997 through 2006. We
calculated relative catch values of from the nunmdfezaught insects. We assigned these to the ozone
values of the respective days. For the classifie@ ghairs regression equations were calculated. We
established that the light trapping is most effecif the ozone concentration is high. As opposed t
this, low ozone concentration reduces the succksiseocatch. Our results may be utilized in plant
protection and forest protection prognoses.

Melolontha melolontha L. / light-trap / ozone

Kivonat — A majusi cserebogar Melolontha melolontha L.) fénycsapdazasa a légkoéri 6zonkon-
centracio flggvényében. A tanulmany a majusi cserebogaMdlolontha melolonthal.)
(Coleoptera: Melolonthidae) fénycsapdas fogasame#éneényességét targyalja a le§erontartal-
manak fliggvényében. Gygési adataink az erdészeti fénycsapda halézatg@in@ szarmaznak, az
1997 és 2006 kozotti évetdb Az adatokbol relativ fogas értékeket szamitditubzeket hozzaren-
deltiik az adott naphoz tartoz6 6zon értékekhezadatparokat osztalyokba rendeztiik és elemeztiik
a regressziés kapcsolatot. Megallapitottuk, hotgvad alacsony 6zontartalmahoz alacsony fogas,
a magas 6zontartalomhoz pedig magas fogas tartBrddménylink hasznosithaté azdésedelmi
prognosztikaban.

Melolontha melolontha L. / fénycsapda / 6zon

1 INTRODUCTION

The ozone concentration of the air influences tttenisity of UV-B radiation, which bears
an impact on the effectiveness of collecting insday light-trap (Puskas et al. 2001).
Therefore it seemed reasonable to try and find anection also between the ozone
concentration of the air and the number of ins&egped. In Hungary, ozone monitoring is
carried out at four stations of the Hungarian NatloMeteorological Service (K-puszta,
Hortobagy, Farkasfa and Nyirjes). Monitoring at spta has been done since 1990 and at
the other three locations since 1996. Presentlylifut® average concentration values are
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detected at every station with the help of the ezamonitors. Since 1998 having been
collected earlier by a local data collecting prognee (SCANAIR) and stored in PCs.
SCANAIR reduced 15-minute data into half-hour ageawhich were then entered in the
data base. At the station (K-puszta), registraimrperformed by an Environment type
monitor. A Thermo Electron type monitor at K-pusztekes also parallel monitoring
possible. The ozone monitors are UV photometricnezanalysers which establish ozone
concentration by illuminating with an UV lamp am aample drawn into an absorption cell,
then measuring the decline of illumination at a aleamgth of 254 nm, which is
proportionate to the ozone concentration. The umsént establishes the ozone
concentration in ppb units, by taking samples iarg\l0 minutes. The data are in the range
of 0—150 ppb. Database handling is described iaildey Puskas et al. (2001).

Kalabokas and Bartzis (1998), Kalabokas et al. (20Ralabokas (2002), Papanastasiou
et al. (2002 and 2003), Papanastasiou and Mel&6)2tve been studying the monthly and
diurnal changes of the ozone concentration.

Ozone concentration in the summer months — from Mzt August — is higher than in
other months of the year. There are typical dailgnges. The ozone content is high from
noon to evening and decreases from evening to dlwnits its lowest point in the dawn
hours and begins to rise again in the early morn@gpne concentrations in the atmosphere
depend also on several meteorological factors (ietaal., 2008).

The high concentration of ozone is detrimental neects. For instance Kells et al.
(2001) evaluated the efficacy of ozone as a funtigawulisinfest stored maize. Treatment of
8.9 tonnes of maize with 50 ppm ozone for 3 dagsilted in 92—-100% mortality of adult
Red Flour BeetleTribolium castaneunf{Herbst), adult Maize Weevikitophilus zeamais
(Motsch.), and larval Indian Meal MotRJodia interpunctella(HuUbner). Biological effects
of ozone have been investigated by Qassem (200&naslternative method for grain
disinfestations. Ozone at concentration of 0.07°gkilled adults of Grain Weevil
(Sitophilus granariusL.), Rice Weevil Gitophilus oryzael.) and Lesser Grain Borer
(Rhyzopertha dominic&abr.) after 5-15 hours of exposure. Adult death of RideuF
Beetle {ribolium confusum Duv.) and Saw-toothed Grain BeetleOryzaephilus
surinamensid..) was about 50% after 15—-20 hours of exposure. Tadalt death of all
insect species was achieved with 1.45%done concentration after one hour of exposure.
Valli and Callahan (1968) light-trap observationdicated an inverse relationship between
O3 and insect activity.

2 MATERIAL

We analysed the ozone data registered at K-pustteebn 1997-20061(tp://tarantula.nilu.
no/projects/ccc/emepdata. hzniThe geographical coordinates of K-puszta arefoliew-

ing: 46° 58’ N and 19° 35’ E. Data for Common Cduifer (Melolontha melolonthd..)
(Coleoptera: Melolonthidae) originated from numexdight-traps which operated up to 100
km away from K-puszta in the years 1997-2@06 have caught in total 1255 beetles on 422
nights. 2627 observation data were analysed. Oasenvdata means the catch of one trap in
one night, regardless of the number of insects.nitmeber of observations exceeds the num-
ber of the nights because light-traps operated lsmeously. As the Common Cockchafer
flies from mid April to mid May in the twilight has only, and the ozone levels change only
slightly during this period, we used ozone concarin at 20 o’clock (GMT).
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3 METHODS

From the catch data we calculated relative valaesll the observation points. The relative
catch (RC) is the ratio of the number of individu&lapped at one sampling point, in one
night, and of the average number of specimens géreration. Regression equations were
calculated for relative catch and ozone data pairs.

4 RESULTS AND DISCUSSION

Regression equations and significance levels aydadied inFigure 1.The results suggest
that the flying activity of the Common Cockchaféfglolontha me-lolonth&.) increases
when the ozone concentration is high.
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Figure 1. Light-trap catch of the Common Cockch#@ielolontha melolontha L.)
depending on the ozon concentration of the atmasphe

We suggest similar examinations on other insectispewith other sampling methods
(for example pheromone-, suction-, Malaise trapgprove that high ozone concentration of
air increases the flying activity also of other aos species. If this fact is verified, the
influence of ozone concentration should be conediéor the preparation of plant protection
prognoses to increase their accuracy. Our resuotradicts that of Valli and Callahan (1968),
who experienced a decrease in the activity of Garworm Heliothis zeaBoddie) with the
increase of the ozone concentration. A reasonh®icbntradiction might be that low relative
catch values always refer to environmental factarsvhich the flight activity of insects
diminishes. However, high values are not so easgtepret. Major environmental changes
bring about physiological transformatiom the insect organism. The imago is short-lived;
therefore unfavourable environmental endangersuingval of not just the individual, but of
the species as a whole. In our hypothesis, theiohail may adopt two kinds of strategies to
evade the impacts hindering the normal functionifigts life phenomena. It may either
display more vitality by increasing the intensity its flight, copulation and egg-laying
activity or take refuge in passivity to unfavoumtdnvironmental factors. According to the
present state of our knowledge we might say thezeftat both favourable and unfavourable
environmental factors might equally contribute tioigh catch (Nowinszky 2003).
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