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Abstract. In the present study, the first record, occurrence and distribution of three different pathogens: two
protistan pathogens; a coccidian and a neogregarine, and an entomopoxvirus from the European cockchafer,
Melolontha melolontha L. (Coleoptera: Scarabaeidae) are given. A neogregarine pathogen was recorded for the
first time from M. melolontha populations. A coccidian pathogen, Adelina melolonthae was recorded for the first
time for Turkey. An entomopoxvirus was recorded from a new locality, Kocaeli in Turkey, The infections
caused by pathogens were observed in the haemolymph and fat body of the adults and larvae. The
occurrence and distribution of these pathogens in the M. melolontha populations are also presented.
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The European or common cockchafer, Melolontha
melolontha L. (Coleoptera: Scarabaeidae) is one of
the most serious and widespread bug and it has
caused considerable losses in plant production
and forestry in several countries of Europe (Lodos
1995, Toth 1998, Glowacka & Sierpiriska 2012, Tro-
tus et al. 2013). It is a polyphagous species, which
attacks to both adults and larvae. The larvae cause
extensive and lethal damage to the roots of young
trees. The adults attack the leaves from different
species of forest trees and fruit trees. (Lakatos &
Toth 2006, Svestka 2010, Trotus et al. 2012). Re-
cently, Melolontha spp. were controlled with car-
bamate or organophosphorus insecticides applied
into soil (Glowacka & Sierpiniska 2012). However,
no procedure for chemically controlling soil-
dwelling cockchafer larvae has been approved for
use in integrated fruit production (IFP) (Lakatos &
Téth 2006). Entomopathogenic organisms (EPOs)
are the most promising control agents. Therefore
some efforts have been spent to develop different
entomopathogens against this pest. There are nu-
merous papers on enthomopathogens of M. mel-
olontha, such as viruses, ricketsia, bacteria, nema-
todes and fungi (Hurpin & Robert 1972, 1977, Kel-
ler 1991, Schweigkofler 2004, Lakatos & Téth 2006,
Malinowski 2011), but a few records of protists in-
fecting M. melolontha and no record of a neogre-
garine.

Several groups of Protista cause disease in in-

sects and are of interest as agents for natural con-
trol of insect pests. These organisms are known as
protists. Microsporidia,
neogregarines, eugregarines and coccidia are well-

entomopathogenic

known entomopathogenic protists. There is a new
interest in using enthomopathogens for biological
control of plant pest insects in Turkey and numer-
ous entomopathogenic papers heve been pub-
lished. Despite Turkey has potential for scientists
to find new species (Yaman & Radek 2003, 2005,
Yaman 2004, 2008, Yaman et al. 2008a,b, 2009,
2010a,b, 2012, 2014), studies on entomopathogenic
protists are not sufficient. In this study, three dif-
ferent pathogens; two protistan pathogens; a coc-
cidian and a neogregarine, and an entomopoxvi-
rus from M. melolontha populations are reported.
The occurrence and distribution of these patho-
gens in the M. melolontha populations are pre-
sented.

Adults and larvae of M. melolontha were collected from
Kocaeli, Samsun, Ordu, Trabzon and Rize in Turkey in
the years 2013 and 2014. Each insect was dissected in
Ringer solution and wet smears of tissue samples of the
larvae suspected for infection were prepared and exam-
ined under a microscope at a magnification of 200-1000X
for determination of entomopathogens. Detected fresh
oocysts and inclusion bodies were measured and photo-
graphed using an Olympus BX51 microscope with DP-25
digital camera and DP2-BSW Soft Imaging System.
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Figures 1-6. Entomopathogens of Melolontha melolontha in Turkey. Fresh (1) and Giemsa-stained (2) oocysts
of neogregarine pathogen; Fresh (3) and Giemsa-stained (4) adeleid polysporocystic oocysts of Adelina mel-
olontae; Fresh (5) and Giemsa-stained (6) inclusion bodies of entomopoxvirus.

Table 1. Occurrence and distribution of the entomopathogenic protists
of Melolontha melolontha populations in Turkey.

Locality =~ Sampling date  Life stage Number of Number of the infected insect %
the examined insect Neog. Cocci
Kocaeli 15.05.2013 Adult 25 9 - 36
Ordu 13.10.2014 Larva 51 - 1 2
03.11.2014 Larva 40 - 3 7.5
Trabzon 07.11.2014 Larva 75 - - -
Rize 09.11.2014 Larva 26 - - -
Samsun 30.11.2014 Larva 11 - - -
Total 228 9 4 5.7

During the microscopic observations, three differ- rus were found in the populations of M. melolontha
ent pathogens; two protistan pathogens, a coc- in Turkey (Figs 1-6). First one was a neogregarine
cidian and a neogregarine, and one entomopoxvi- pathogen. The infection site was the fat body of
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the beetle. The lemon-shape oocyst with plugs at
the two poles was the evidence of the neogre-
garine infections (Fig. 1 and 2). During the micro-
scopic observation, only oocysts were observed,
other life cycle stages such as micronuclear and
macronuclear merozoites and gamonts of the
neogregarine pathogen could not be observed in
The oo-
cysts measured from 11 to 12.5 pm in length and 5
to 7 pm in width (n = 50). They were seen as single
forms not formed in pairs within a gamontocyst
(Figs 1 and 2). A polar plug heavily stained with
Giemsa solution is present at each cell pole of the
oocyst (Fig. 2). The neogregarine infection was ob-
served in only adults of M. melolontha collected
from Kocaeli. Twenty five of adult M. melolontha

the wet or stained smear preparations.

were examined for the presence of neogregarine
pathogen and nine of them were found to be in-
fected by this pathogen. Infection rate was 36%
(Table 1).

Second protistan pathogen found in M. mel-
olontha populations was a coccidian. The pathogen
was observed in the fat bodies of the larvae. Ade-
leid polysporocystic oocysts in the fat body were
the evidence of the infection (Figs 3 and 4). Ade-
leid oocysts measured from 20 to 40 um in diame-
ter and they include 8 and more sporocysts. In to-
tal, 203 larvae of M. melolontha collected from five
populations in Samsun, Ordu, Trabzon and Rize
were examined for any infection and four of them
were found to be infected by the coccidian patho-
gen (Table 1). The coccidian pathogen was ob-
served in two of the six investigated populations
of M. melolontha. The total infection rate for the
larvae was 2%. The infection rate varied from 2 to
7.5%. Maximum infection level was observed as
75% in one population in Ordu. We also ob-
served entomopoxvirus infection in the adults of
M. melolontha collected from Kocaeli (Figs 5 and 6).

There are numerous papers concerning with
biology, damage and control of M. melolontha, but
a few of them on its entomopathogenic protists
(Kharazi-Pakdel & Amargier 1973, Schweigkofler
2004). Recently, Schweigkofler (2004) recapitulated
the list of entomopathogens infecting M. mel-
olontha. In the list, in total eight species of protistan
pathogens were recorded from M. melolontha, but
no record of a neogregarine.
pathogen presented here is the first record from
M. melolontha and also second record from a
member of the family Scarabeidae (Desportes
2013). Only Ophryocystis oryctesi (Neogregari-
norida) was recorded from a scarabid, Oryctes

The neogregarine
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monoceros (Olivier 1789) (Purrini & Kohring 1987).
To identify this pathogen at the species level we
need to complete morphological and ultrastruc-
tural studies on the life cycles of the pathogen.
Further studies will be directed to identify this
pathogen.

Another protistan pathogen was a coccidian.
Adelina melolonthae (Apicomplexa: Adeleidae) is a
coccidian protistan pathogen infecting the fat
body of M. melolontha, firstly recorded from M.
melolontha by Tuzet, 1966 and later found by
Kharazi-Pakdel and Amargier (1973). The coc-
cidian pathogen shows similarities with A. mel-
olonthae in oocyst size, number of sporocysts in
one oocyst and the host species. Therefore the coc-
cidian pathogen was identified as A. melolonthae.
However there is no coccidian protist recorded
from M. melolontha populations in Turkey. This is
the first record of A. melolonthae from M. mel-
olonthae populations and also the first record of a
coccidian pathogen infecting insects in Turkey.
Entomopathogenic protists are of interest as
agents for the natural control of insect pests (Dales
1994). Among them, neogregarines are important
pathogens of insect pests because of their signifi-
cant pathogenic effect on their hosts, and therefore
they can be effective supressing factors on pest in-
sect populations (Lipa 1967, Lord 2006, Valigurova
& Koudela 2006). In this study, a new neogre-
garine pathogen in M. melolontha is reported for
the first time. The neogregarine pathogen pre-
sented here is the first neogregarine isolated from
M. melolontha.

We also observed entomopoxvirus (MmEPV)
infection in the adults of M. melolontha collected
from Kocaeli (Figs 5 and 6). This virus was re-
corded by Sezen & Demirbag (2007) in Trabzon.
Here we show that entomopoxvirus also infects
other M. melolontha populations in Kocaeli, which
is far from Trabzon and at the different geographic
region. Our results confirm that different kinds of
entomopathogens infect M. melolontha populations
in Turkey.
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