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Abstract The paper deals with connections between solag Hativities and pheromone trap collection
of harmful moth species. The authors have workedtloei pheromone catch data of Spotted Tentiform
Leafminer Phyllonorycter blancardelldabricius, 1781), Peach Twig Boreknarsia lineatellaZeller,
1839), European Vine MothL@besia botranaDenis et Schiffermtller, 1775), Oriental Fruit Mot
(Grapholita molestaBusck, 1916), and Plum Fruit Motl&apholita funebranaTreitschke, 1846) as
were operated for the period of 1988 and 1993-26(Borsod-Abauj-Zemplén County (Hungary). The
results proved that the daily catches were sigaifiiy modified by the Q-index, expressing the dife
lengths and intensities of the solar flares. Onsdaigth high Q-index relative to the ones of therage
swarming periods, the number of catches is corsigtower.
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Introduction and review of literature

As part of global solar activity flares, eruptiazen be observed in the active regions
of the solar surface, that are accompanied by $ntenX-ray, gamma- and corpuscular
radiations, that reach also the Earth and estalaishnteraction with its outermost
atmosphere, producing thus changes in its elecgoetec conditions (Smith and Smith,
1963). Solar flares are most powerful and explosivall forms of solar activity and the
most important in terrestrial effects. This ided $olar physicists to evaluable the daily
flare index (Ozgug¢ and Atag, 1989).

Most daily flare activities are characterised bysimauthors by index Q that
expresses the significance of flares also by tieiation. Its calculation is made by the
following formula:

Q=(xt

where i = flare intensity, t = the time length t&f eéxistence
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Earlier (Orményi, 1966) calculated and publishealftare activity numbers based on
similar theoretical principles (“Flare Activity Nusers”) for the period of 1957-1965.

The solar activity also exerts influence on lifepbmena. In the literature accessible
to the authors, however, no publication can be dotirat would have dealt with the
influence of flares on the collection of insects filyeromone traps. Earlier we have
published our studies and demonstrated the infei@icdhydrogen alpha flares No. 2.
and 3. on light-trap catches (Toth and NowinszI9g3).

M aterials and methods

The Q-index daily data for the period 1988 and 12087 were provided by Dr. T.
Atag B.U. Kandilli Rasathanesi.

In 1988 pheromone traps were operating in BorsodefZemplén County
(Hungary —Europe) at 9 villages. An additional dreg operated between 1993 and
2007. These traps attracted 5 Microlepidopteraispeaaitogether, in some of the years
using 2-2 pheromone traps for each species, howavether years not all 5 species
were monitored. Catch data of the collected speisedisplayed inTable 1 We
examined the trapping data of these species dapgndithe Q-indexes.

Table 1. Number of examined individuals caught by pheromageand number of
observing data

Species Number of Number of
individuals data

Spotted Tentiform Leafminer 51 805 1766
Phyllonorycter blancardelldabricius, 1781
Peach Twig Borer 6 873 1913
Anarsia lineatellazeller, 1839
European Vine Moth 20 240 2320
Lobesia botran@enis et Schiffermuller, 1775
Oriental Fruit Moth 12 673 2299
Grapholita molestaBusck, 1916
Plum Fruit Moth 27 679 3250
Grapholita funebrandreitschke, 1846

From the catching data of the examined speciestivel catch (RC) data were
calculated for each observation posts and daysRIhés the quotient of the number of
individuals caught during a sampling time unit (ght) per the average number of
individuals of the same generation falling to theng time unit. In case of the expected
average individual number, the RC value is 1. Titeoduction of RC enables us to
carry out a joint evaluation of materials collecteddifferent years and at different
traps.

At the values of Q-index showed considerable diifiees in course of the respective
years, they were preferably expressed as percentaig¢he averages of swarming
periods. We studied the influence of flare actegton the daily catches. To disclose the
latter, the Q/Q average values were co-ordinaték thie relative catch data of different
observation posts for each day of the catch pefib@ Q/Q means values have been
contracted into groups (classes), and then averagtin the classes the relative
catches data pertaining to them.
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Results and discussion

The connections between Q/Q averages and dailjheatof examined species are
presented iffrig. 1 — 5

From the results several important consequencdd beudrawn.

The figures 1-5 show that in those days, in whieh @ /Q average value exceed the
species-characteristic value, a significant dectime pheromone trap catching result.
The number of Spotted Tentiform LeafmindPhgllonorycter blancardellaFabr.),
Peach Twig Borer Anarsia lineatellaZeller), and European Vine Moth. dbesia
botranaDen. et Schiff.), begins to decrease when Q vawmesigher then averages for
swarming periods. As opposed to this the numbeglttaaf the Oriental Fruit Moth
(Grapholita molestaBusck) and Plum Fruit MothGrapholita funebranaTr.) starts
decreasing already when the Q value attains tHeohalverage value of the swarming

period.
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Figure 1. The pheromone trap catch of Spotted Tentiform LieefniPhyllonoricter
blancardella Fabr.) in connection with the Q/Q aage values between 1993 and 2007
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Figure 2. The pheromone trap catch of Peach Twig Borer (Aiadiseatella Zeller) in
connection with the Q/Q average values between 28632007
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Figure 3. The pheromone trap catch of European Vine Moth ¢s@bbotrana Den. et Schiff.)
in connection with the Q/Q average values betw&93 hnd 2007
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Figure 4. The pheromone trap catch of Oriental Fruit Moth &Bholita molesta Busck) in
connection with the Q/Q average values between 48632007

The changes of the Q-index modify the number offthenful moths caught daily
significantly according to our results. This fast motable for the plant protection

prognostic.
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Figure 5. The pheromone trap catch of the Plum Fruit Mothgj@rolitafunebrana Tr.) in
connection with the Q/Q average values between 48632007
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