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The entomofauna on the leaves of two forest species, Fagus
sylvatica and Corylus avelana, in Menoikio Mountain of Serres

M.G. STOIKOU AND P.P. KARANIKOLA*

Laboratory of Forest Protection, Department of Forestry and Environmental
Management and Natural Resources, Democritus University of Thrace,
193 Pantazidou str., Orestiada

ABSTRACT

The insect species composition and their abundance were investigated on the leaves of beech
(Fagus sylvatica, Fagaceae) and hazel trees (Corylus avelana, Betulaceae) in the mixed forest
located in Menoikio Mountain of Serres. For that purpose from April to June 2011 leaves were
collected from the two forest species at weekly intervals and the insects found were reared in
the laboratory under outdoor conditions and checked every day till their pupation and adult
emergence. A total of 27 insect species was recorded. These insects belonged to seven orders.
Fifteen Coleoptera species, 4 Hemiptera species, 3 of Lepidoptera species, 2 of Hymenoptera
species and 1 species to the orders Diptera, Neuroptera, and Ephemeroptera were found. The
results disclose that the number of insect species found on leaves of hazel trees was fewer than
the insect species on beech trees. On hazel trees the population of Lymantria dispar
(Lepidoptera: Lymantriidae) was much higher than in beech trees. The species of Coleoptera
collected from hazel trees were Phyllobius pyri (Coleoptera: Curculionidae), Rhynchaenus
populi (Coleoptera: Curculionidae) and Agiotes acuminatus (Coleoptera: Elateridae). In beech
trees the insect species found more frequently were Rhynchaenus fagi (Coleoptera:
Curculionidae), Phyllobius pyri (Coleoptera: Curculionidae) and Anobium punctatum
(Coleoptera: Anobiidae). The largest population of insects was observed at the end of spring,
because the life cycle of the foliage insects were synchronized with leaf- flushing of the
foliage.
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foliage (Alonso and Herrera
Kalapanida and Petrakis 2012).

Introduction 2000,

It is well known that tree species may host
several insect species but  others,
comparatively few. The number of insect
species associated with a certain tree species
reflects the abundance or scarcity on this tree
in the certain period (Southwood et al. 2004,
Avtzis et al. 2014). The life cycle of the
foliage feeding insects is synchronized with
leaf-flushing and the peak quality of the

So far, a lot of studies on the insect
fauna on leaves of Fagus sylvatica
(Fagaceae) have been conducted (Fernandes
et al. 2003, Petrakis et al. 2011, Kot and
Kmiec 2012). In hazel trees, Corylus
avelana (Betulaceae) there are few.
According to Southwood (1961) the total
number of insect species inhabiting hazel
tree is 26 in Russia and 73 in Britain. In
Greece, Markalas (2010) referred 25 insect
species on the leaves of hazel tree and 37
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species in F. sylvatica. Most of the insects
collected from hazel and beech leaves were
also recorded on other forest species
especially in poplar and oak (Skuhravy et al.
1998). However, they recorded only the
insects that fed on leaves.

In this paper, we consider the
entomofauna on leaves of the hazel and
beech trees; not only the phyllophagus but
any insect found on the leaves (predators and
opportunistic insects) was recorded.

Materials and Methods

Study Area

Samplings were conducted on the Menoikio
Mountain located in Central Macedonia,
32km east of Serres and 40km west of
Drama and covers an area of 27.542 hectares
with an altitude up to 1963 meters (Fig. 1). It
is @ mountain with intense and varied terrain
with small differences in altitude. Most of its
area is occupied by meadows and rocks
(31.3%), beech forests and mixed deciduous
hardwoods (19.2%), shrubs (19.8%) and
partially forested land (19.6%).
Coniferous forests have been created by
reforestation and occupy a small part of the
forest. There is a rich flora and fauna: more
than 500 plant species, 31 mammals, 15
reptiles, six amphibians and 132 species of
birds have been recorded (Karagiannakidou
and Kokkini 1987).

The sampling areas were Tsairoudia (41°
9'36.06"'N, 23° 45’56.96"'E) and Kambera
(41° 9°49.08"'N, 23° 46°18.88"'E) located at
900 and 960 meters altitude, respectively.
The distance between them is approximately
2000 m. The area Tsairoudia is covered by
hazel tree forests (Fig. 2) with intense relief
and is grazed by cattle and sheep.

The area of Kambera is mainly covered
by mixed forests of hazel and beech trees
and north ends in beech forest and has also
intense relief and is grazed by cattle and
sheep. Moreover, in the area has been built
an earthen dam that is wetland habitat and
recreation area for visitors, due to its natural
landscape and the paths through the forest.

Finally, in the areas there is the hunting
activity mainly wild boar, hare, woodcock
and deer.

Samplings

The investigation was carried out in the
regions of Tsairoudia and Kampera. These
two regions were selected because they are
close one to each other and the results could
be compared, because in the Kambera area
only beech branches were cut and in
Tsairoudia area only hazel branches were
cut. Although the forest in Kambera is mixed
the samplings were taken from the north end
of the forest where only beech trees planted.

In the region of Tsairoudia, in forest of
hazel trees, sampling was performed during
a period of eight weeks from April 4 to June
8 of 2011. From each of 5 trees per week, for
the first 2 weeks and from 6 trees per week,
for the next six weeks (46 hazel trees
totally), 4 branches, each about 1m long,
were randomly selected and cut down. The
insects collected on each of them were
transferred to the laboratory.

In the region of Kambera, sampling
lasted again for 8 weeks from April 4 to June
8, 2011. Branches were collected from 44
beech trees (from 5 trees per week, for the
first four weeks and from 6 trees per week,
for the next four weeks).

In the laboratory, the adults of any insect
found were collected and preserved at the
fridge. Then, stored in boxes for drying. Two
weeks later the insects examined and
photographed in the laboratory with the aid
of the stereomicroscope (Olympus SZX7)
with camera and identified with Swhwenke
(1978) key books. Finally the insects
deposited to storage boxes in the laboratory.

The immature were placed into rearing
boxes, stored under outdoor conditions and
checked daily till their pupation and adult
emergence. Then, the adults were identified
to species following the key book as referred
above.
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FIG. 2. Forest of hazel trees in Tsairoudia area.
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Results

A total of 27 insect species was recorded.
These species belonged to seven Classes: 15
species in Coleoptera, 4 species in
Hemiptera, 3 species in Lepidoptera, 2
species in Hymenoptera and one species in
each of Diptera, Ephemeroptera and
Neuroptera. In table 1 the species found have
been reported in regard to their feeding
habits (phyllophagous, sap-wood feeders and
predators). In tables 2 and 3 the species
found on hazel and beech trees are shown.

In hazel trees the dominant species was
Lymantria  dispar L. (Lepidoptera:
Lymantriidae) because its population was
extremely high. Larvae of this species were
collected in April (4, 22 and 30) of 2011, but
they did not survive in the laboratory. The
larvae collected in May (22, 25 and 30) and
June 8 pupated and adults emerged. On the
contrary the population of L. dispar was very
low in the beech trees.

The most abundant species in the two
forest  trees  belonged to  family
Curculionidae. In  hazel trees 4
Curculionidae  species were recorded.
Phyllobius pyri L. (Coleoptera:
Curculionidae) (Fig. 3) and Rhyncaenus
populi L. (Coleoptera: Curculionidae) were
the most abundant species. Five adults of P.
pyri collected on April 30, May (15 and 28)
and June 8 and finally 5 adults of R. populi
on May 28, 2011. Only one adult of
Phyllobius oblongus L. (Coleoptera:

Curculionidae) and Byctiscus betulae L.
(Coleoptera: Curculionidae) was recorded.

In beech trees, 3 Curculionidae species
recorded and among them Rhynchaenus fagi
Meyers (Coleoptera: Curculionidae) was the
most abundant. Twelve adults collected on
April 12, 19 and 30. Also, 7 adults of the
species P. pyri were collected on April (12
and 19), May 15 and June 28 of 2011 and
only one of the species Phyllobius viridicolis
Fabricius (Coleoptera: Curculionidag).

On hazel trees, Agriotes acuminatus
Stephens and Agriotes gallicus Lacordaire
(Coleoptera: Elateridae) were collected (Fig.
4). The first species, A. acuminatus, was
collected on May (20 and 28) and June 8 of
2011, in hazel trees. The second species A.
gallicus was collected on June 8.

FIG. 3. Adult of Phyllobious pyri.
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TABLE 1. Total number of insect species (phyllophagous, sap-wood feeders and predators)
collected on the leaves of hazel and beech trees.

Order Family Genus species Number
Lepidoptera Lymantriidae Lymantria dispar 212
Coleoptera Attelabidae Byctiscus betulae 2
Coleoptera Attelabidae Byctiscus populi 3
Coleoptera Attelabidae Phyllobius oblongus 1
Coleoptera Attelabidae Phyllobius pyri 12
" Coleoptera Attelabidae Phyllobius viridicolis 1
% Coleoptera Attelabidae Rhynchaenus fagi 8
:;% Coleoptera Attelabidae Rhynchaenus populi 5
> Coleoptera Elateridae Agriotes acuminatus 5
- Coleoptera Elateridae Agriotes gallicus 3
Coleoptera Chrysomelidae Haltica quercetorum 1
Coleoptera Scarabaeidae Melolontha melolontha 1
Hemiptera Cercopidae Philaenus spumarius 1
Lepidoptera Noctuidae Sesamia nonagriodes 1
Lepidoptera Tortricidae Archips xylosteana 1
Té o Coleoptera Anobiidae Ernobius mollis 2
i_% Coleoptera Anobiidae Anobium punctatum 4
%q_ Hemiptera Cercopidae Aphrophora alni 2
Coleoptera Coccinellidae Coccinella  septempunctata 4
Coleoptera Coccinellidae Calvia halyziacalvia 3
Hemiptera Membracidae Centrotus cornutus 1
g Hymenoptera  Ichneumonidae Lissonota setosa 2
§ Diptera Sarcophagidae ~ Sarcophaga haemorrhoidalis 2
x Neuroptera Osmylidae Osmylys fulvicephalus 1
Ephemeroptera  Siphlonuridae Siphlonurus lacustris 2
Hemiptera Diaspididae Diaspis pentagona 1
Hymenoptera Formicidae Formica rufa 1
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TABLE 2. Date of collection and respective number of individuals collected per insect species
on hazel trees.

Day of collection

Species (d/miy) Number

Lymantria dispar 4/4-8/6/11 207
Sesamia nonagrioides 6/5/11 1
Phyllobius pyri 30/4, 15/5, 28/5, 8/6/11 5
Phyllobius oblongus 15/5/11 1
Byctiscus betulae 28/5/11 2
Rhynchaenus populi 28/5/11 5
Agriotes acuminatus 20/5, 28/5, 8/6/11 5
Agriotes gallicus 8/6/11 3
Haltica quercetorum 20/5/11 1
Melolontha melolontha 23/5/11 1
Centrotus cornutus 28/6/11 1
Formica rufa 30/4/11 1
Coccinella septempunctata 30/4, 28/5, 8/6/11 4
Calvia halyziacalvia 30/4/11 3
Sarcophaga haemorrhoidalis 8/6/11 2

TABLE 3. Date of collection and respective number of individuals collected per insect species
on beech trees.

Species Day of collection Number
Lymantria dispar 30/4/11 5
Rhynchaenus fagi 30/4, 12/4, 19/4/11 12

Phyllobius pyri 12/4,19/4, 15/5, 28/6/11 7
Phyllobius viridicolis 28/6/11 1
Anobium punctatum 28/6/11 4

Ernobius mollis 20/5, 28/6/11 2
Philaenus spumarius 28/6/11 1

Byctiscus populi 30/4/11 1

Archips xylostena 28/6/11 1
Aphrophora alni 28/6/11 2
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FIG. 4. Adult of Agriotes gallicus.

Discussion

The number of insect species attacking hazel
trees and their abundance were higher than
on beech trees in the Kampera region, likely
because the vulnerability of mixed forests is
lower (Avtzis et al. 2013). Another
important reason for this paucity of insects in
beech trees is associating with the
management practice of coppicing forests. It
has been stated that mix forests (beech and
hazel trees) as those in Kambera region, are
attacked less from insect pests than the hazel
tree forests (Markalas 2010).

In hazel trees many larvae (207) of L.
dispar captured. On the contrary, the
population of L. dispar was remarkably low
(5 larvae) on the leaves of beech trees. In
that point we can highlight that while F.
sylvatica and C. avelana are confamiliar,
there are great differences in richness of the
entomofauna  between  them.  These
differences are largely due to the secondary
metabolites occurring in beech leaves
(Petrakis et al. 2011).These polyphenols are
key components of defense mechanisms
against insects (Oszmianski et al. 2015).

On hazel trees, among coleopteran pests,
members of the family Curculionidae were
the most abundant belonging mainly to the
following species: P. pyri, B. betulae and P.
oblongus. On the beech trees three species of
the family Curculionidae were collected
which were: R. fagi, P. pyri and P.

viridicolis. Two species of the family
Elateridae were collected in the leaves of
hazel trees: A. acuminatus a click beetle that
inhabits forest soil and commonly found on a
wide variety of broadleaves tree species
(Tolasch et al. 2010) and A. gallicus that
according to Chaton et al. (2008) inhabits
crop fields.

This research is a first approach to record
the leaf insects of F. sylvatica and C.
avelana in Greece. Further research is
needed to record in more properly the whole
number of species on leaves of these forest
species.
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H xataypagn ¢ evropomavidas ndve 61o @UALL 0V0 dUGIKOV
adav, ¢ ofuag (Fagus sylvatica) kat TG PovvVToOVKLAG
(Corylus avelana), 6to Mevoikio Opog Xeppdv

ML.I'. XTOIKOY KAI ILII. KAPANIKOAA

Epyaotipio Yiwpixng, Tunua Aacoloyiag kai Awayeipiong Hepifaiioviog kot ooty
Hopwv, Anuokpizeio Hoveriotiuio Opaxng, [ovralidov 193, Opeotiada

IHEPIAHYH

EpevviOnke n odvBeon kat 1 apbovia g eviopomavidag mov aravtdtol oto UAAL TG 0&10G
(Fagus sylvatica) xat g @ovvtovkidg (Corylus avelana) oto pewtd ddcog tov Mevoikiov
Opovg tov Zeppov. T'a to oxond avtd and tov Ampiiio g tov Iovvio Tov 2011 cviiéyovtav
efdopadiaing @OAAa amd T dVo Sacikd £idn kot To €vtopo mov Ppickoviov ce AvTA
OLAAEYOVTOV KOl daTNPOVVIOV OTO €pyacTNplo ot cuvlnkeg e&mteptkod mePPAAAOVTOG.
Katomw, eréyyoviav kdbe muépo péypt v VOLO®ON KOl TNV EUEAVICT] TOV EVNAIK®V.
Yvvolkd 27 €idn eviopov kataypdenkav. To €idn avtd avikov oe 7 tageig: 15 €idn ota
KoAeontepa, 4 €ion ota Huintepa, 3 €ion ota Aemidontepa, 2 €0 oto Yuevomtepa Kol oxd
éva €idog ot Ta&eig Aintepa, Nevpomtepo kot Eonuepontepa. Ta amotedéopata £dei&ov 0Tt
VInpyE peyorldtepn aebovia eVIOU®V 6To QUAAG TNG POVVTOVKIAG ©€ oY€oM LE TO QUAAL TNG
o1dg. 1o, dévdpa TG POLVTOVKIAG 0 TANBVoOG Tov evtopov Lymantria dispar (Lepidoptera:
Lymantriidae) fitav modd mo vynidg o€ oxéon pe owtov ota dévépa tng ofldg. Emiong ta
TapaKaTo €10 Koleomtépwv Ntav og apbovia otig povvrovkiés: Phyllobius pyri (Coleoptera:
Curculionidae), Rhynchaenus populi (Coleoptera: Curculionidae) kotw Agriotes acuminatus
(Coleoptera: Elateridae). Xta dévdpa tng o&bg to éviopa mov Ntav og agbovia MTov T
Rhynchaenus fagi (Coleoptera: Curculionidae), Phyllobius pyri (Coleoptera: Curculionidae)
ko Anobium punctatum (Coleoptera: Anobiidae). O peyoldtepog mAnOvopoOg TOV EVIOU®V
napatnpnOnke ota AN g avoiéng, and 20/05/11 éwg 08/06/11.
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