®™ DOl 10.2478/aslh-2013-0004 Acta Silv. Lign. Hung., Vol. 9 (2013) 43-56

The Effect of Herb Layer on Nocturnal Macrolepidoptera
(Lepidoptera: Macroheterocera) Communities

Balint HORVATH® — Viktéria TOTH* — Gyula KovAcs’

#Institute of Silviculture and Forest Protection,ivsity of West Hungary, Sopron, Hungary
®|Institute of Wildlife Management and Vertebrate gy, University of West Hungary, Sopron, Hungary

Abstract — Vegetation beneath the canopy might be an impofector for macromoth community
composition in forest ecosystems, strongly deteechiby forest management practices. Herein, we
compared nocturnal macrolepidoptera communities lzewb layers in young and old sessile oak
(Quercus petraéa dominated forest stands in the Sopron MountaM&stern Hungary). The
investigation of Lepidoptera species was perforhBdimes from the end of March to the end of
October in 2011. Portable light traps were used, atotal of 257 species and 5503 individuals were
identified. The Geometridae family was the mostralaunt, followed by Noctuidae and Notodontidae.
To investigate vascular plant species in the hayerl circular plots with a 10-m radius around the
moth traps were used. In each plot, we estimatedliindance of plant species in 20 sub-plots with a
1-m radius from May to July of 2011. The abundaotenacromoth species was higher in the old
forest stand, which might be influenced by the drdagher foliar biomass. However, the mean
abundance of herbs was lower in the old forest.eB@ity of both the herb layer and the moth
community were significantly higher in the youngdst. However we found higher species richness
of moths in the old forest. For additional analysesths feeding on plants in the herb layer were
selected, but neither the difference in speciesbmimmeither mean abundance between the young and
old forest were significant. Our results suggesit tithe herb layer is not a key factor for
macrolepidoptera communities in Hungarian sessileforest stands.

Sopron Mountains / diversity / sessile oakQuercus petraea) / Lepidoptera / vascular plants

Kivonat —Ejszakai nagylepke kozdsségek (Lepidoptera: Macroherocera) és a gyepszint
diverzitdsdnak kapcsolata. Az erdei Okoszisztémak éjszakai lepkekbzosségéimdzetételét a
lombkoronaszint alatti ndvényzetésen befolyasolja, amely kdzvetett Gton az erdédastelések
kovetkezménye. A szefk jelen dolgozatban egy dd és egy fiatal, kocsanytalan tdlg@uercus
petraeg altal dominalt erdallomany gyepszintjének és éjszakai nagylepke IsggEnek kapcsolatéat
vizsgéltak. Osszesen 15 alkalommal tortént éjszakkie mintavétel, 2011 marciusatél novemberéig,
hordozhaté fénycsapdak alkalmazaséaval. A vizsglatn 257 nagylepke faj 5503 egyedét figyeltik
meg. Fajokban leggazdagabb az araszol6 lepkék dizal@eometridag volt, ezt kovették a
bagolylepkék Noctuidag@ és a puposszéi (Notodontidag csaladja. A gyepszint névényzetét
20 darab 1 méter sugarl mintavételi kbérben vizegala csapdak 10 méteres korzetében. A
mintavételezést 2011 majusatédl juliusdig végezilik. éjszakai nagylepkék egyedszama adsid
erdbben volt magasabb, ami azéggbb fak nagyobb biomassza produktuméval magyar@zha
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Ugyanakkor a gyepszint ndvényfajainak abundanahgasonyabb volt az i@ erddben. A gyepszint

€s az éjszakai nagylepkék diverzitasi indexei sfilgmmsan magasabb értéket mutattak a fiatal
erdbben, az éjszakai nagylepkék fajszamat a#s icerdben talaltuk magasabbnak. Tovabbi
elemzéseket végeztiink a gyepszintben (illetve apgmmtben is) fefldé lepkefajokon, mint
modellcsoporton, de sem a fajszamban, sem a migtdinkatlagos egyedszamban nem volt
szignifikans kilonbség a mintateriletek kdzott.denényeink alapjan arra kovetkeztethetlink, hogy a
gyepszint 6nmagdban nem meghataroz6 téijweamz €jszakai nagylepke kozosségeknek, a
vizsgaltakhoz hasonl6 hazai kocsanytalan télgyeskeen.

Soproni-hegység / diverzitas / kocsanytalan tolgyQuercus petraea) / Lepidoptera / lagyszaru
edényes novények

1 INTRODUCTION

A guestion posed by many community ecologists igcwfactors influence biodiversity. The
answer is multiple factors, but specialists haveeg that plants have an important role. One
of the key components in maintaining the biodivgrsif temperate forests is the vegetation
(Thomas — Packham 2007, Schowalter 2011). The dargass of herbivores is represented
by insects, an abundant and diverse group. Iniaddihumerous insects have adapted to
special environmental conditions, and thus areablétas indicators of biodiversity (New
2009, Park et al. 2009). Numerous insect specisoral rapidly to changes in their habitat
(Wood — Storer 2003). For that reason, the strectdirthe forest vegetation is important for
insect herbivores, which closely depend on plamts their development and survival
(Summerville — Crist 2003). The density and speciglsness of forest insects are strongly
determined by forest management — especially fecigpst insects, which feed on a limited
number of plant species (Thomas — Packham 200#es&oin Hungary are often under
pressure from intensive timber harvesting, whichgiay have a significant influence on the
vegetation and animals.

Lepidoptera species are among the most studiedtssethe world, and they have been
widely used in ecological studies (Kitching et &000, Summerville — Crist 2003,
Summerville et al. 2004, Park et al. 2009). Althoumtterflies are more often investigated
(e.g. Jeanneret et al. 2003, Tudor et28l04, Benes et al. 2006, Cleary — Genner 2006),
however moth species play a more significant roléorest ecosystems because the species
richness of butterflies is much lower in forestedi®le 1992, Schmitt 2003).

The effect of herb layer on Lepidoptera specieslumgarian forests is less studied. In
this study, we investigated the relationship betwibe herb layer and macromoth community
in two Hungarian forest stands. We supposed the® an influence of vascular plants on
macromoths.

2 MATERIALS AND METHODS

2.1 Study area

The investigation was conducted in an area of aqmately 5000 hectares in the Sopron
Mountains in the Lower Austroalpides. Approximatély%o of the area is forested (Doévenyi
2010). The intensive use of the forests near Sopamstarted in the T2or 13" century.
After 1850, many indigenous forests were replagegibe cultures, and the proportion of the
deciduous forests continually decreased until 9803%. This is the primary reason why the
composition of several forests differs from theunal stands in the Sopron Mountains (Tamas
1955, Szmorad 2011).
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One of the most common forest types in the Sopronrthins are sessile oak-hornbeam
woodlands. These forests are dominatedoyercus petraeagg. andCarpinus betulusin
the tree layerTilia cordata Castanea sativadagus sylvaticandCerasus aviunare the most
common additional species, although coniferous species (e.g.Larix decidua, Pinus
sylvetris,and Picea abiep also occur. The shrub layer is usually not deesejprising of
young tree speciearpinus betulus, Tilia cordatand Castanea satiyaand some mesic
shrub speciesQornus sanguineand Corylus avellana The herb layer is strongly varied
according to ecological conditions, but both gehemad mesic forest species elements
compose the undergrowth (Szmorad 2011, Bol6ni. &Q4l8).

Conifer forests were avoided in this study, as e@i$ed only on two indigenous, sessile
oak dominated forest stands: young (23 years old)odd (84 years old).

2.2 Moth sampling

Within each forest stand, nocturnal Lepidopteracigsewere sampled 15 times from the end
of March to the end of October in 2011, every tweeks, using portable light traps (using a 3
piece UV LED, peak wavelength 400—-410 nm, operated 4.5 V battery). Although light
traps operated with various light sources haveerdfit levels of attraction for Lepidoptera
families (Nowinszky- Ekk 1996, Puskas — Nowinszky 2011), UV light trapsaigely used
for sampling moth communities (Summerville — CrZ03). This method is used for
collecting phototactic species. Two traps were usedach forest stand, positioned on the
ground and with 50 m apart. Samples in the twossitere taken simultaneously. Light
trapping was regularly performed during the nighdrq sunset to sunrise) and ceased during
heavy rain. Attracted moths were sacrificed usthglecetate as a killing agent inside the traps.

The collected Lepidoptera specimens were frozeil the identification. Most of the
individuals were identified by macro-morphologit@htures. The exceptions wefapithecia
sp.,Mesapameap. and damaged specimens, which were identifjagkhitalia investigation.
The abdomens of specimen were macerated in 10%KgH overnight, than hot for a few
minutes before the identification.

2.3 Vascular plant sampling

Vascular plant species in the herb layer were sesdrom May to July in 2011, using

Simon’s (2000) nomenclature. Vegetation was sersiesgatically sampled. Circular plots

with a 10-m radius around the moth traps were usedach plot, we selected 20 sub-plots
with a 1-m radius each. We used 4 sub-plots ameng rédius circle and 8-8 sub-plots
among 6-m and 10-m radius circle. Presence anchebstata were recorded within the sub-
plots. To estimate the abundances of the vascidatyy we calculated the frequency, which
is a generally used method to survey herb layer(istan et al. 1995).

2.4 Data analysis

The community and ecological parameters of thed@utiera and vascular plant communities
were examined and compared in the sampling siteg) tse Past package (Paleontological
Statistics Software 2.17) (Hammer et al. 2001).

The dominance of the most abundant Lepidopteralimmivas compared using thetest.
The measure of diversity was determined by the &braimndex (Shannon — Weaver 1949),
Simpson index (Simpson 1949) and Pielou’s equitgdfibrmula (Pielou 1966). We used the
bootstrap method to compare the diversities (Eff@ro).

The general trends of the Lepidoptera dominanceactsire and abundance for each
sampling site were displayed using a rank-abundaiate A log-series model (Fisher et al.
1943) (with two parametersand x) was used. The fitting algorithm was fronelss (1989),
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Sn=uxn/n, for the number of species (Sn) with n indiats; the fitting test was calculated
using they*test.
To compare the mean of the Lepidoptera and vasgialar abundances, the t-test was used.

3 RESULTS

During our study, a total of 257 Lepidoptera spea@ad 5503 individuals were identified

from 9 families, using Varga’'s (2010) nomenclat(te appendix). The most abundant was
the Geometridae family, followed by Noctuidae anotddlontidae. The proportion of these
three families was significantly differenf€6.68,p=0.04) between the old and young forests
(Figure 1). However, there was no significant differencette comparison of the mean

number of Lepidoptera individuals in each famiygure 2.
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Figure 1. The proportion of the most abundant Figure 2. Average number of specimen per
Lepidoptera families in the old and young forests most abundant Lepidoptera families per study sites

Species richness of Lepidoptera was higher in kthdéoovest, while species richness of the
vascular plants was higher in the young forest. @bendance of Lepidoptera species was
also higher in the old forest stand (old foresZ@B2pecimens; young forest: 2233 specimens).
The measure of the diversity indices (Shannon, Som@and equitability) was higher in the
young forest for both the Lepidoptera and vascydlmt communities. The compared
diversities showed significant differences betwd#ensampling sitesT@ble J.

Table 1. Diversity indices of nocturnal Lepidoptarad vascular plant communities in the old and ypforests

Moth Plant
Old Young Bootstrapp Old Young Bootstrap p
Species richness 203 192 - 28 32 -
Shannon index 3,668 3,994 0,001 0,908 0,942 0,002
Simpson index 0,929 0,957 0,001 2,748 3,056 0,015
Equitability 0,690 0,760 0,001 0,825 0,882 0,02
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There were some differences also in proportiondainant and rare Lepidoptera
species between the sampling sites (old forest7.9, x=0.986, x°=2123, p<0.05; young
forest:a=50.32,x=0.978,y°=566.8,p<0.05). Most species were rare, as indicated bystie
initial gradients in the rank abundance pkg(re 3.
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Figure 3. Rank-abundance plot of macromoth commasiti old and young forests

We also found some differences in the mean vasqltant abundance of each sample
(t-test t = 3.15, p=0.003); however, this difference was not sigaifit in the case of
Lepidoptera abundance (t-tetst 0.97, p= 0.34). We choose the Lepidoptera species that
develop on vascular plants as a model group forpeoison but found no significant
difference in the species number (old forest: Mfing forest: 112) or the mean abundance
in each sample (t-test 0.28,p = 0.78) eitherKigure 4a-9.
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Figure 4a—c. Mean abundances per sample of a) vasplants, b) nocturnal macrolepidoptera specied an
¢) nocturnal macrolepidoptera species that develowascular plants
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4 DISCUSSION

Macromoths in the Sopron area are faunisticallyl steldied — approximately 800 species are
known (Mészaros — Szabdky 1981, Lesk6 — Ambrus 1@#8ian et al. 2006, Safian —
Szegedi 2008, Séfian et al. 2009). Compared tottlemhumber of comparative studies on
nocturnal Lepidoptera species in the region is (&mbrus 1979, Horvath 2013).

The Geometridae family was the most abundant ininkestigated forests, although
Noctuids are the most diverse group of macromathglungary (Varga 2010). However,
number of Geometridae species, which develop on sp@cies, is higher than in other
Lepidoptera families (CsOka — Szabdky 2005). Nénedess, species richness of Noctuidae
was higher both in the old and young forests.

Species richness and abundance of Lepidopteraespeeire the highest in the old forest
stand. This might be associated with the treedidnidoliar biomass product in the old forest
(Powers 2001). However, the vascular plant spatdsess was higher in the young forest.
Many species of the ground vegetation survived ftbenforest clearing. These species will
definitely disappear in the growing young foresso@tos (1996) found similar results in
sessile oak - Turkey oak forests regeneration. Nleskess, there was no difference in the
richness of model species (macromoths which devetopascular plants) between the study
sites. Haddad et al. (2001) found a significanitpasrelationship between insect abundance
and plant species richness, however their studyneisonfined only to the herb layer.

The calculated diversity indices (Shannon, Simpsod Pielou’s equitability) were
significantly higher in the young forest (both mamioths and vascular plants). The Shannon
and Simpson indices show different sensitivitiesdtminant and rare species and to the
equitability. The Shannon diversity formula is ed&ted using the degree of evenness of the
species abundances, whereas the Simpson indexawslyheveighted towards the most
abundant species in the sample (Peet 1974). Iltegatain the higher diversity values of
macromoths in young forest; however, species rishiaad abundance of Lepidoptera species
were higher in the old forestomparison of nocturnal macrolepidoptera speciasdbvelop
on vascular plants did not show difference betwerstudy sites.

The effect of the vegetation composition on artbop(especially Lepidoptera)
assemblages was proven by many authors (e.g., Awnagt al. 2009, Taki et al. 2010,
Oxbrough et al. 2012). Forest management has aacimgn the vegetation, e.g., species
richness and species composition (Mark — Lawes800)2Nevertheless, forest management
also plays an important role in the maintenanceaofavourable forest structure for
Lepidoptera communities. The forest structure isimder the high influence of the logging
method used. Unlogged or selectively cut forestdgaare more favourable for diversity and
abundance of macromoths (Summerville — Crist 2®@nmerville et al. 2009). Some
authors found that the vegetation beneath the tfarasopy strongly determines the moth
community structure in North-American forested gstsms (Usher — Keiller 1998, Ober —
Hayes 2010). Although the effect of understoreyepidoptera species in Hungarian forests
is less studied. We supposed that there was ameirde of herb layer on macromoths. In
contrast, our result did not show an undisputed aflthe vascular understory on nocturnal
Lepidoptera communities. The explanation of oumitesmay be in connection with the
number of study sites and sampling occasion, fumbee with the tight scope of investigated
vegetation layer. Henceforward, we suppose a softstaffect of the herb layer on nocturnal
Lepidoptera communities, but the complex vegetasbmcture or other vegetation layers
likely play a more significant role in sessile dakests. The verification of the effect of the
different vegetation level and structure on Leptdop communities requires further
investigations.
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1. Appendix: Taxonomic list of collected Lepidoatspecies in the sampling sites
Species Old Young Sum

Lasiocampidae

Poecliocampa populiLinnaeus, 1758) 1 0 1

Euthrix potatoria(Linnaeus, 1758) 0 1 1

Lasiocampa quercud.innaeus, 1758) 1 0 1

Dendrolimus piniLinnaeus, 1758) 3 0 3
Endromidae

Endromis versicolorgLinnaeus, 1758) 1 0 1
Shingidae

Sphinx ligustri(Linneaus, 1758) 13 0 13

Hyloicus pinastri(Linnaeus, 1758) 9 0 9

Laothoe popul{Linneaus, 1758) 1 0 1
Saturniidae

Aglia tau(Linnaeus, 1758) 3 1 4
Drepanidae

Watsonalla binarigHufnagel, 1767) 1 9 10

Watsonalla cultraria(Fabricius, 1775) 0 1 1
Thyatiridae

Thyatira batis(Linnaeus, 1758) 5 5 10

Habrosyne pyritoidegHufnagel, 1766) 10 11 21

Cymatophorima dilutg[Denis et Schiffermiller], 1775) 6 0 6

Achyla flavicornig(Linnaeus, 1758) 1 0 1
Geometridae

Geometra papilionarigLinnaeus, 1758)
Comibaena bajularig[Denis et Schiffermdller], 1775)
Jodis lactearig(Linnaeus, 1758)

Thalera fimbrialis(Scopoli, 1763)

Hemithea aestivarigHibner, 1789)

Idaea dimidiata(Hufnagel, 1767)

Idaea trigeminatgHaworth, 1809)

Idaea biselatgHufnagel, 1767)

Idaea aversatdLinnaeus, 1758)

Idaea degenerarigHuibner, 1799)

Idaea deversarigHerrich-Schaffer, 1847)

Scopula nigropunctatéHufnagel, 1767)

Scopula floslactat§Haworth, 1809)
Rhodostrophia vibicarigClerck, 1759)

Timandra coma&chmidt, 1931

Cyclophora annularigFabricius, 1775)
Cyclophora quercimontarigBastelberger, 1897)
Cyclophora ruficiliaria(Herrich-Schéaffer, 1855)
Cyclophora poratgLinnaeus, 1767)

Cyclophora punctarigLinnaeus, 1758)
Cyclophora linearia(Huibner, 1799)

Xanthorhoe spadiceari¢Denis et Schiffermdiller], 1775)
Xanthorhoe ferrugatgClerck, 1759)

Xanthorhoe quadrifasciatéClerck, 1759)
Xanthorhoe fluctuatéLinnaeus, 1758)

Catarhoe rubidatg[Denis et Schiffermiller], 1775)
Epirrhoe alternata(Muller, 1764)

Euphyia biangulatgHaworth, 1809)

Euphyia unangulatdHaworth, 1809)
Camptogramma bilineatéLinnaeus, 1758)
Anticlea badiatg[Denis et Schiffermuller], 1775)
Mesoleuca albicillatgLinnaeus, 1758)
Lampropteryx suffumatgDenis et Schiffermdller], 1775)
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Species Old  Young Sum

Cosmorhoe ocellaté_innaeus, 1758)

Nebula salicatg[Denis et Schiffermiller], 1775)
Eulithis populata(Linnaeus, 1758)

Ecliptopera silaceatd[Denis et Schiffermuller], 1775)
Chloroclysta siteratgHufnagel, 1767)

Chloroclysta miatgLinnaeus, 1758)

Dysstroma truncatgdHufnagel, 1767)

Thera variata([Denis et Schiffermuller], 1775)
Thera britannica(Turner, 1925)

Electrophaes corylatéThunberg, 1792)

Colostygia olivatg[Denis et Schiffermtiller], 1775)
Colostygia pectinatarigknoch, 1781)

Horisme tersatg[Denis et Schiffermiller], 1775)
Melanthia procellata[Denis et Schiffermiller], 1775)
Anticollix sparsatgTreitschke, 1828)

Triphosa dubitatgLinnaeus, 1758)

Philereme transversatgHufnagel, 1767)

Epirrita dilutata ([Denis et Schiffermiller], 1775) 318
Perizoma alchemillatdLinnaeus, 1758)

Perizoma albulatg[Denis et Schiffermdiller], 1775)
Eupithecia plumbeolatéHaworth, 1809)
Eupithecia abbreviat&tephens, 1831

Eupithecia tantillariaBoisduval, 1840

Eupithecia lariciata(Freyer, 1842)

Eupithecia subfuscat@ddaworth, 1809)

Aplocera plagiataLinnaeus, 1758)

Asthena albulatdHufnagel, 1767)

Trichopteryx carpinatgBorkhausen, 1794)
Acasis viretatgHubner, 1799)

Abraxas grossulariatélLinnaeus, 1758)
Lomaspilis marginatgLinnaeus, 1758)
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Ligdia adustatg[Denis et Schiffermdiller], 1775) 16 34 50
Macaria notata(Linnaeus, 1758) 7 6 13
Macaria alternata([Denis et Schiffermtiller], 1775) 1 6 7
Macaria liturata (Clerck, 1759) 11 0 11
Plagodis pulverarigLinnaeus, 1758) 19 23 42
Plagodis dolabrarialLinnaeus, 1767) 25 7 32
Hypoxystis pluviarigFabricius, 1787) 0 1 1
Apeira syringaria(Linnaeus, 1758) 0 4 4
Ennomos autumnari@Verneburg, 1859) 0 1 1
Ennomos quercinariéHufnagel, 1767) 83 66 149
Selenia dentarigFabricius, 1775) 6 5 11
Selenia lunularigHibner, 1788) 4 4 8
Selenia tetralunarigHufnagel, 1767) 20 15 35
Crocallis elinguaria(Linnaeus, 1758) 4 10 14
Odontopera bidentatéClerck, 1759) 2 0 2
Colotois pennarigLinnaeus, 1761) 671 167 838
Angerona prunarigLinnaeus, 1758) 7 12 19
Lycia hirtaria (Clerck, 1759) 0 1 1
Biston betularialLinnaeus, 1758) 3 0 3
Agriopis leucophaearig[Denis et Schiffermiiller], 1775) 0 2 2
Agriopis aurantiaria(Hubner, 1799) 14 9 23
Agriopis marginaria(Fabricius, 1776) 0 16 16
Erannis defoliaria(Clerck, 1759) 14 3 17
Peribatodes rhomboidarigDenis et Schiffermiller], 1775) 31 118 149
Alcis repandatgLinnaeus, 1758) 8 2 10
Alcis bastelberger{Hirschke, 1908) 4 0 4
Hypomecis roborarig[Denis et Schiffermiller], 1775) 70 4 74
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Species Old  Young Sum
Hypomecis punctinali€Scopoli, 1763) 291 53 344
Fagivorina arenaria(Hufnagel, 1767) 20 0 20
Ectropis crepuscularig[Denis et Schiffermdller], 1775) 91 64 155
Paradarisa consonarigHibner, 1799) 7 2 9
Parectropis similaria(Hufnagel, 1767) 4 15 19
Aethalura punctulatg[Denis et Schiffermiller], 1775) 1 2 3
Cabera pusarigLinnaeus, 1758) 18 7 25
Cabera exanthematgcopoli, 1763) 3 10 13
Lomographa bimaculat@abricius, 1775) 4 3 7
Lomographa temeratgDenis et Schiffermiiller], 1775) 1 0 1
Campaea margaritatél innaeus, 1767) 202 320 522

Notodontidae
Stauropus fag{Linnaeus, 1758) 11 1 12
Drymonia dodoned[Denis et Schiffermiiller], 1775) 134 59 193
Drymonia ruficornis(Hufnagel, 1766) 2 6 8
Peridea ancep§&oeze, 1781 3 3 6
Pterostoma palpinglLinnaeus, 1758) 0 2 2
Spatalia argenting[Denis et Schiffermiller], 1775) 6 0 6
Ptilodon capucingLinnaeus, 1758) 15 1 16
Ptilodon cucullina([Denis et Schiffermuller], 1775) 3 0 3
Ptilophora plumigerg[Denis et Schiffermdller], 1775) 1 0 1
Phalera bucephaléLinnaeus, 1758) 4 2 6
Clostera pigra(Hufnagel, 1766) 1 0 1

Noctuidae
Rivula sericealigScopoli, 1763) 10 14
Trisateles emortualigDenis et Schiffermdiller], 1775) 4 11
Idia calvaria ([Denis et Schiffermiller], 1775) 0 1
Paracolax tristalis(Fabricius, 1794) 69 92
Herminia tarsipennalidreitschke, 1835 0 4
Herminia tarsicrinalis(Knoch, 1782) 8 21
Herminia grisealig([Denis et Schiffermiller], 1775) 24 47
Polypogon tentaculariglinnaeus, 1758) 3 4
Zanclognatha lunaligScopoli, 1763) 16 24
Hypena proboscidaliflinnaeus, 1758) 26 106
Colobochyla salicalig[Denis et Schiffermdaller], 1775) 1 2
Lymantria dispar_innaeus, 1758 7 8
Lymantria monach&innaeus, 1758 22 22

Calliteara pudibunddLinnaeus, 1758)

Spilarctia lutea(Hufnagel, 1766)

Diaphora mendicdClerck, 1759)

Euplagia quadripunctarigPoda, 1761)
Miltochrista miniata(J. R. Forster, 1771)

Lithosia quadra(Linnaeus, 1758)

Eilema depresséEsper, [1787])

Eilema lurideola([Zincken], 1817)

Dysauxes ancilldLinnaeus, 1767)

Catephia alchymistgDenis et Schiffermuller], 1775)
Minucia lunaris([Denis et Schiffermuller], 1775)
Catocala nuptdLinnaeus, 1767)

Catocala promissg[Denis et Schiffermiller], 1775)
Meganola strigulg[Denis et Schiffermdiller], 1775)
Meganola albulg[Denis et Schiffermiller], 1775)
Pseudoips prasinan@.innaeus, 1758)

Abrostola asclepiadifDenis et Schiffermuller], 1775)
Abrostola triplasia(Linnaeus, 1758)

Autographa gamméL.innaeus, 1758)

Protodeltote pygarg&Hufnagel, 1766)

Deltote deceptorigScopoli, 1763)
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Species Old  Young Sum

Colocasia coryli(Linnaeus, 1758) 144 85 229
Diloba caeruleocephalélinnaeus, 1758)

Craniophora ligustri([Denis et Schiffermuller], 1775)
Moma alpium(Osbeck, 1778)

Acronicta(Jocheaeraalni (Linnaeus, 1767)
Acronicta(Triaeng tridens([Denis et Schiffermuller], 1775)
Acronicta(Viminia) rumicis (Linnaeus, 1758)
Amphipyra(Amphipyrg pyramidea(Linnaeus, 1758)
Amphipyra(Amphipyrag berberaFletcher, 1971
Amphipyra(Amphipyra livida ([Denis et Schiffermiller], 1775)
Amphipyra(Amphipyrg tragopoginis(Clerck, 1759)
Asteroscopus sphir(ufnagel, 1766)

Brachionycha nubeculog&sper, 1785)

Allophyes oxyacanthaginnaeus, 1758)

Helicoverpa armigergHubner, 1808)
Caradrina(Caradringd morpheugHufnagel, 1766)
Caradrina (Platyperigea kadeniiFreyer, 1836

Caradrina (Platyperigea aspersaRambur, 1834
Hoplodrina octogenarigGoeze, 1781)

Hoplodrina blanda([Denis et Schiffermiller], 1775)
Hoplodrina superste@Ochsenheimer, 1816)

Hoplodrina respersg[Denis et Schiffermiller], 1775)
Hoplodrina ambigug[Denis et Schiffermiller], 1775)
Charanyca trigrammicgHufnagel, 1766)

Rusina ferruginedEsper, 1785)

Athetis(Atheti9 furvula (Hibner, 1808)

Dypterygia scabriusculélinnaeus, 1758)
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Trachea atriplicis(Linnaeus, 1758) 14
Euplexia luciparalLinnaeus, 1758) 19
Apamea monoglyph@dufnagel, 1766) 1
Apamea syriaca tallos{ovacs et Varga, 1969 1
Apamea ancepgDenis et Schiffermdiller], 1775) 1
Loscopia scolopacinéEsper, 1788) 1
Mesapamea secal{tinnaeus, 1758) 13
Mesapamea secalelRemm, 1983 3
Oligia latruncula([Denis et Schiffermuller], 1775) 1
Cosmia(Calymnig trapezina(Linnaeus, 1758) 127

Tiliacea citrago(Linnaeus, 1758)

Tiliacea aurago([Denis et Schiffermiller], 1775)

Lithophane socigHufnagel, 1766)

Lithophane ornitopugHufnagel, 1766)

Eupsilia transversgHufnagel, 1766)

Conistra(Conistrg vaccinii (Linnaeus, 1761)
Conistra(Conistrg rubiginosa(Scopoli, 1763)
Conistra(Conistrg veronicae(Hubner, 1813)
Conistra(Dasycamparubiginea([Denis et Schiffermdiller], 1775)
Agrochola(Anchoscelisnitida ([Denis et Schiffermdller], 1775)
Agrochola(Anchoscelislitura (Linnaeus, 1758)
Agrochola(Anchoscelishelvola(Linnaeus, 1758)
Agrochola(Leptologig macilenta(Hubner, 1809)
Agrochola(Sunirg circellaris (Hufnagel, 1766)
Agrochola(Propenistrg laevis(Hubner, 1803)

Xanthia togataEsper, 1788)

Xanthia icteritia(Hufnagel, 1766)

Xanthia ocellarigBorkhausen, 1792)

Dichonia aeruginegHubner, 1808)

Dichonia aprilina(Linnaeus, 1758)
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Species Old  Young Sum

Blepharita saturg[Denis et Schiffermuiller], 1775) 17 59
Mythimna(Mythimng turca (Linnaeus, 1761) 2
Mythimna(Mythimng pallens(Linnaeus, 1758)
Mythimna(Hyphilare) albipuncta([Denis et Schiffermuller], 1775)
Mythimna(Hyphilare) ferrago (Fabricius, 1787)

Polia nebulosgHufnagel, 1766)

Mamestra brassicaélinnaeus, 1758)

Lacanobia(Dianobig) thalassina(Hufnagel, 1766)
Lacanobia(Diataraxia) oleracea(Linnaeus, 1758)

Hada plebejgLinnaeus, 1761)

Lasionycta(Lasionhada proxima(Hubner, 1809)
Orthosia(Orthosig incerta (Hufnagel, 1766)

Orthosia(Monimg) cerasi(Fabricius, 1775)
Orthosia(Microorthosig cruda([Denis et Schiffermiller], 1775)
Orthosia(Poporthosid populeti(Fabricius, 1781)
Orthosia(Cororthosig opima(Hubner, 1809)
Orthosia(Semiophoragothica(Linnaeus, 1758)

Anorthoa mundg[Denis et Schiffermtiller], 1775)

Agrotis exclamationigLinnaeus, 1758)

Agrotis segetun{Denis et Schiffermiller], 1775)

Agrotis ipsilon(Hufnagel, 1766)

Ochropleura plectgLinnaeus, 1761)

Diarsia brunnea([Denis et Schiffermdiller], 1775)

Diarsia mendicaFabricius, 1775)

Noctua pronubd.innaeus, 1758

Noctua fimbriata(Schreber, 1759)

Noctua interpositgHubner, 1790)

Noctua comesiiibner, 1813

Noctua janthing[Denis et Schiffermiller], 1775)

Noctua janthgBorkhausen, 1792)

Eurois occultalLinnaeus, 1758)

Xestia(Xestig baja ([Denis et Schiffermuller], 1775)
Xestia(Xestig stigmatica(Hubner, 1813)

Xestia(Xestig castanegEsper, 1798)

Xestia(Xestig xanthographg[Denis et Schiffermdller], 1775)
Xestia(Megasempac-nigrum(Linnaeus, 1758)
Xestia(Megasematriangulum (Hufnagel, 1766)

Metagnorisma depunct@.innaeus, 1761)
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