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bugday, Eurygaster integriceps, predator, in 2018 and 2019. Samplings were taken periodically for 1-2 weeks from April to

Siirt, zararlt July. The sweep nets, frame, pitfall trap, and visual control methods were used

for sampling. At the end of the study, 42 species belonging to 6 orders and 25

* Cotresponding author: Halil DILMENI, families were determined. The distributions of the species were recorded as 27

¢ halildilmen@siirt.edu.tr species belonging to 12 families in Coleoptera, 10 species belonging to 7 families in

Hemiptera, 2 species belonging to 2 families in Neuroptera, and 1 species belonging
to each family in Hymenoptera, Orthoptera and Diptera. The most common and
abundant species: the main pest Eurygaster integriceps Puton, 1881 (Hemiptera:
Scutelleridae), the secondary pests Aelia acuminata (Linnaeus, 1758), Dolycoris
baccarum (Linnaeus, 1758) (Hemiptera: Pentatomidae), Cephus pygmaeus
(Linnaeus, 1767) (Hymenoptera: Cephidae) Gryllus bimaculatus De Geer, 1773,
(Orthoptera: Gryllidae) were determined. In the study, a total of 16 species were
identified, which is the first record for the local fauna of Siirt province. The highest
average density of E. integriceps (2 adult + nymph / m?) was found in the Garzan
and Gozpinari locations of the Kurtalan district. Besides, among the beneficial
species, general predators Chrysoperia carnea (Stephens, 1836) and Coccinella
septempunctata (Linnaeus, 1758) are remark as the most common species
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INTRODUCTION

Wheat is a cereal of the Gramineae or Poaceae family.
Among cultivated plants, wheat takes place at the top, in
terms of cultivation area and production amount worldwide
(Anonymous 2021). Since wheat covers numerous production
areas, it provides a very attractive and abundant source for
diseases and pests. Drought and related yield losses occur
due to climate change. Moreover, product losses caused by
diseases, pests, and weeds in wheat are at levels that cannot
be recently ignored. In this context, it is observed that
various pesticides are used to increase the amount of product
obtained per unit area in wheat. Random use of non-selective
pesticides significantly affects biodiversity and deteriorates
the natural balance. Pesticides enter water sources and may
cause damage to non-target organisms such as plants and
animals, including soil microorganisms, insects, fish, birds,
and wildlife. On the other hand, it goes into the body of
animals and causes them a longer existence in the food chain
(Rani et al. 2021). For all of these reasons, there is a need for
research on alternative methods to reduce the use of chemical
control and the development of integrated control programs
that are emphasized (Atlthan and Ozgékge 2003).

In terms of wheat cultivation area, Siirt covers 36.1% of the total
grain and other crop production areas of the province with
338.040 decares (Anonymous 2020). The yield obtained from
the production in this area is below the average of Turkey and
the region. The low yield in production may be due to various
reasons such as climate, soil, disease, and pests. Generally, there
are few studies on the detection of harmful and natural enemy
species in wheat fields in the world (Afonina et al. 2001, Gallo
and Peker 1999, Zhang et al. 2022, Zhao et al. 2013). In our
country, in the study conducted by Ozgékee et al. (2022), 66
species belonging to 7 orders and 39 families were found in 165
different localities in Van province and its districts. Kivan and
Dirik (2016) identified 45 species from nine families belonging
to the Heteroptera suborder at the end of the study they carried
out in the wheat fields in Edirne province. In another study,
109 species belonging to 65 families and 95 genera belonging
to the orders Odonata, Orthoptera, Hemiptera, Homoptera,
Thysanoptera, Neuroptera, Coleoptera, Diptera, Lepidoptera,
and Hymenoptera were identified in the wheat agro-ecosystem
in the Adana (Sayan 2010). On the other hand Bulu (1995),
74 species were found in irrigated wheat fields and 78 species
in non-irrigated fields in irrigated and dry wheat fields in the
Cukurova region in 1993 and 1994.

Sunn vpest, Eurygaster integriceps Puton (Hemiptera:
Scutelleridae) is the most serious pest of cereals (Parker et al.
2011, Sanaey and Mirak 2012). Sunn pest has infested more
than 15 million hectares in total, including Syria, Iraq, Iran,
Turkey, Afghanistan, and Lebanon, as well as Central Asia,

the Caucasus, Bulgaria, and Romania (Salis et al. 2013). Many
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studies have reported that sunn pest affects wheat quality and
yield negatively (Dizlek and Islamoglu 2010, Goziiagik and
Yigit 2020, Ozgen et al. 2005). If there is not done effective
control against sunn pests, losses may reach 100% (Kivan and
Kilig 2006). Moreover, some studies have drawn attention
to aphid species as potential pests apart from Sunn pests in
wheat fields (Lodos 1982, Ozder and Toros 1999).

We must determine harmful species and their natural
enemies to implement integrated pest programs for
sustainable agriculture. Moreover, which must reveal the
population density and distribution of the economically
important species. In the region where this study was
conducted, there is no study on pests, which is one of the
important factors that negatively affect crop growth. There
has been no previous research on the presence, density, and
prevalence of wheat-harmful species in the surroundings
of Siirt province. The harmful species and their natural

enemies have not been studied sufficiently in that region.

The aim of the study was to determine harmful and predator
insect species found in wheat fields in Siirt province.
Furthermore, the population density of the sunn pest, which
is the main pest of the wheat plant, and the harmful species

that have the potential to cause yield losses were determined.
MATERIALS AND METHODS

The research was carried out from April to July in Siirt and
its surrounding wheat production areas (Siirt province
Merkez, Tillo, $irvan, Eruh, Kurtalan, Pervari, and Baykan)
in 2020-2021. Sampling was carried out in 3 wheat fields to
represent each district by going out to the field once every
15 days to the extent possible. Sampling was completed at 21
locations. The harmful and predator insects were collected
by visual inspection, pitfall traps, and sweep nets from the
sampling area. Depending on the size of the field, 100-200
sweep netting was made by walking along the field edges
and diagonals in the samplings made using the sweep net.
To determine the population densities of the Sunn pest
and Aelia species, which are the main pests of wheat, were
applied 1/2x1/2 = 1/4 m? size of the wireframes. How many
counts will be made in a surveyed wheat field is related to
the width of the field and is determined by adhering to the
measurements given below (Polat 2003) (Table 1).

Table 1. Number of frames discarded according to field sizes
(Polat 2003)

Parcel Area (da) Number of frames (pcs)
1-15 8-12
16-50 13-16
51-200 17-24
201-800 25-32
800-< 33-42
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The counts of the Sunn pests remaining in the frames were
made by starting from the edge of the field and proceeding
toward the center of the field at intervals of at least 20 steps.
The Sunn pest species made of counts are labeled and
prepared for identification in the laboratory.

Then, the population density per m? was calculated by
evaluating the census results. Moreover, in the sampling of
the species that are active by walking in the field, sufficient
(3-10) pitfall traps were randomly placed in the pits opened
at the soil level, depending on the size of the field. In addition
to these, the stems and shoots found in all soil parts of the
plant were visually inspected. Smaller insects found in these
parts were transferred to Eppendorf cups and falcon tubes

containing 70% and 96% alcohol, with brushes or plant parts.

The pest and predator species obtained in the study were
identified to species, genus, or family level using a stereo
microscope (SZ61; Olympus) by Assoc. Prof. Dr. Cevdet
KAPLAN Assis. Prof. Dr. Mustafa Cemal CIFTCI and
Assis. Prof. Dr. Halil DILMEN. Some insect samples were
identified using the literature at the species level and the
museum material available in the Department of Plant

Protection, Faculty of Agriculture, Siirt University.
RESULTS AND DISCUSSION

The total list as a result of the identification and classification
of the species obtained as a result of the studies is given in
Table 2. In this work, 42 species belonging to 6 orders and
25 families were identified in 21 different locations. The
distributions of the species were recorded as 27 species
belonging to 13 families in the order Coleoptera, 10 species
belonging to 7 families in the order Hemiptera, 2 species
belonging to 2 families in the order Neuroptera and 1
species belonging to each family in the orders Hymenoptera,
Orthoptera and Diptera (Table 2). In similar studies,
Ozgokge et al. (2022) detected 66 species in the Van wheat
agricultural ecosystem, while Sayan (2010) detected 109
species in the wheat fields of Adana province. However, in
this study, a total of 16 species were identified, which is the

first record for the local fauna of Siirt province.

From Coleoptera species, Cantharis lateralis (Linnaeus,
1758), Cantharis annularis (Ménétriés, 1836), (Coleoptera:
Cantharidae), Haplomalachius flabellatus (Frivaldzsky,
1835), Clanoptilus geniculatus (Germar, 1823), (Coleoptera:
Melyridae)
1758), (Coleoptera: Scarabaeidae), Tachyporus hypnorum
(Fabricius, 1775), (Coleoptera: Staphylinidae), Meligethes
aeneus (Fabricius), (Coleoptera: Nitidulidae), Brachypterolus

and Calamosternus granarius (Linnaeus,

pulicarius (Linnaeus, 1758), (Coleoptera: Kateretidae)
and Cryptocephalus parvulus (Miiller, 1776), Labidostomis
mesopotamica (Heyden, 1886), Chaetocnema tibialis (Illiger,
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1807), (Coleoptera: Chrysomelidae) and Sitona lineatus
(Linnaeus, 1758) (Coleoptera: Curculionidae) are the first

records for the fauna of the Siirt province.

Furthermore, Cercopis vulnerata (Rossi, 1807), (Hemiptera:
Cercopidae), Carpocoris pudicus (Poda, 1761), Carpocoris
fuscispinus (Boheman, 1850), (Hemiptera: Pentatomidae)
and Libelloides macaronius (Scopoli, 1763), (Neuroptera:
Ascalaphidae) are the first records for the fauna of the Siirt
province.

The most common harmful species found were Eurygaster
integriceps, Aelia acuminata, and Cephus pygmaeus in the
study areas (Table 2). Aelia acuminata (7 adults / 100 sweep
nets) and C. pygmaeus (10 adults / 100 sweep nets) were
found most intensely in the Kurtalan district. It has been
determined that some insect species mentioned in Table 2
are common pests in wheat fields, both in our observations
and in previous studies. It has been observed that E.
integriceps, A. acuminata, and C. pygmaeus species from
these species cause significant damage from region to region

and farmers apply chemical pesticides against these species.

E. integriceps, one of the important species of Sunn, belonging
to the Eurygaster genus belonging to the Scutelleridae family of
the Hemiptera order, which causes economic losses in wheat
fields in many regions of the world and in Turkey, was found
in 7 different districts of Siirt province and at 21 different
sampling points (Table 2 and Figure 1). The Sunn pest was
most intensely recorded in Kurtalan and Merkez districts. As a
result of all samplings, 833 overwintered adults in the Kurtalan
district and 494 overwintered adults in the Merkez district
were determined. The lowest density was found in Tillo (248
overwintered adults) and Pervari (201 overwintered adults).
The Sunn pest density reached its highest level with 170
individuals on 01.06.2021 in the Kurtalan district. On these
dates, overwintered adult and nymph density in Kurtalan,
Merkez, Sirvan, Eruh, Tillo, Baykan, and Pervari districts were
170,105, 98, 72, 56, and 49 individuals, respectively.
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Figure 1. Locations and densities of Eurygaster integriceps
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Table 2. Predator and pest species were seen in wheat cultivation areas in Siirt province

Order Family Species Locations
1 2 3 4 5 6 7
Predator insect species
Coccinella septempunctata + + + + + + +
Coccinellidae Oenopia conglobata - + - - - + -
Coleoptera .
Scymnus bivulnerus + + + - - + _
Carabidae Scarites sp. + + + + o+ + +
Ascalaphidae Libelloides macaronius* + + - - - + _
Neuroptera .
Chrysopidae Chrysoperla carnea + + + +  + + +
. Nabidae Nabis sp. + + + - - + -
Hemiptera . .
Reduvidae Triatoma sp. - + + - - _ _
Pest insect species
Tropinota hirta + + + + o+ + +
Scarabaeidae Anisoplia spp. + + + -+ + +
Calamosternus granarius* + + + +  + + +
Melyridae Clanoptilus gefniculatus* + + - -+ ; i
Haplomalachius flabellatus* + + + + + + +
Occathemus tarsalis + + + + o+ + +
Cantharidae Cantharis lateralis* + + + + 4+ + +
Cantharis annularis* + + + + o+ + +
Microlestes sahlbergii + + + + 4+ + +
Carabidae Bembidion properans + + - - - + +
Notiophilus substriatus + + + + o+ + +
Coleoptera Staphylinidae Tachyporus hypnorum* + + - - - - -
Tenebrionidae Omophlus caucasicus caucasicus + + + + o+ + +
Nitidulidae Meligethes aeneus* + + - - - - -
Kateretidae Brachypterolus pulicarius* - + - - - - -
Bruchidae Bruchus sp. + + + + o+ + +
Cryptocephalus parvulus* + + - - + - B
Chrysomelidae Oul?ma mel'anopus . + + + - - + _
Labidostomis mesopotamica* + + + + o+ + +
Chaetocnema tibialis* + + + + o+ + +
Protapion apricans + + + + + + +
Curculionidae Sitona lineatus* + + + + o+ + +
Tychius reitteri + + + + o+ + +
Hymenoptera  Cephidae Cephus pygmaeus + + + + o+ + +
Orthoptera Gryllidae Melanogryllus sp. + + + + o+ + +
Diptera Tabanidae Tabanus sp. + + + + + + +
Cercopidae Cercopis vulnerata* + + + - + + +
Dolycoris baccarum + + + + + + +
) Aelia acuminata + + + + 4 + +
Pentatomidae Carpocoris fuscispinus* + + + + o+ + +
Hemiptera . .
Carpocoris pudicus* + + + + o+ + +
Scutelleridae Eurygaster integriceps + + + + o+ + +
Miridae Stenodema sp. + + - + - + ;
Cicadellidae Aphrodes sp. + + + + 4+ + +

*Species of which there is no record that they are wheat pests in the literature. 1: Merkez, 2: Kurtalan, 3: Eruh, 4: Tillo, 5: $irvan, 6: Pervari, 7: Baykan

The population densities of adult Sunn pests in Siirt
province were recorded as a result of field samplings made
as of 06.04.2021 when the landing of E. integriceps from the
wintering was completed. Generally, when the population
densities and environments of E. integriceps are examined
in Table 3; the average of the Sunn pest population densities
in all districts was found to be below the Economic Damage
Threshold (EDT). An average of 2 individuals/m?* was found

in the Garzan and Gozpinari locations of the Kurtalan
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district, where the Sunn pest is most concentrated. This
location was followed by Merkez Aktas village with an average
of 1.66 individuals /m* and Baykan Tiitenocak village with
an average of 1.26 individuals /m* in terms of density. On
the other hand, other locations were generally determined
at an average of 1 individual/m? or less. E. integriceps, A.
acuminata, and C. pygmaeus, are shown among the most
important pests of wheat in many reports. In the study, it

is a pleasing situation that they do not reach the population
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Table 3. Sunn pest population densities and averages in Siirt province and districts

District  Locations Wheat Sunn density in m? (number of  District average (number ~General average (number
phenology individuals/m?) of individuals/m?) of individuals/m?)
Merkez Spike 0.66
Merkez Kezer period-Milk 0.33 0.88
Aktag stage 1.66
Cayirh Spike 0.4
Kurtalan Garzan period-Milk 2 1.42
Gozpinar stage 1.86
Cizmeli Spike 0.73
Eruh Bayramli  period-Milk 0.66 0,79
Bilgili stage 1
Sinep Spike 0.4
Tillo Hatrant period-Milk 0.4 0.40 0.74
Tasbalta stage 0.4
Tash Spike 0.7
Sirvan  Incekaya  period-Milk 1.06 0.69
Tatlipayam stage 0.33
Ekindiizii Spike 0.4
Pervari Kopriigay  period-Milk 0.4 0.37
Giilegler stage 0.33
Tiitenocak Spike 1.26
Baykan Caykaya period-Milk 0.4 0.66
Dedebakiri stage 0.33

level that requires control and are generally not subject to

complaints by producers and agricultural organizations.

The degree and form of damage caused by Sunn pest to
wheat; vary depending on the pest's density, biological
periods, phenological status, product variety, and climatic
conditions (temperature, precipitation, and light). Some
researchers state that the economic loss threshold for the
adult density overwintered by sunn pest is 0.8 individuals/
m2 (Lodos 1961, Simsek and Sezer 1985, Simsek 1998).
It was reported that the overwintered adult Sunn pest
density was 2.93 individuals/m* in 1987 when there was
an epidemic, and 0.69 individuals/m?* in 1991 when there
was no epidemic in a study conducted in Tekirdag between
1987 and 1991 (Kivan 1991). In another similar study, when
2-7 individuals/m* adults were detected in the chemical
control of overwintered adults, and chemical control against
nymphs, it is stated as EDT between 3-20 individuals/m?
nymphs, although it is usually 10 individuals/m* nymphs.

In addition, pest insect species, and predator insect species
were detected in the wheat fields of Siirt province and are
listed in Table 2. Among the predator species given in Table
2 are Chrysoperla carnea (Stephens) (7 adult/100 sweep
nets), Coccinella septempunctata (L.) (12 adult/100 sweep
nets) and Nabis sp. (4 adult/100 sweep nets) drawn attention
as the most common species. The species belonging to the
Chrysopidae family, which are common in both agricultural
and non-agricultural areas in our country, as in many parts of

the world, are the predators of many harmful insect groups.
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These species feed on harmful species such as aphids, mites,
thrips, pre-adults of whiteflies, and leathoppers (Kasap et al.
2003). Chrysoperla carnea is primarily a predator of aphids,
although it feeds on psyllids, mealybugs, spider mites,
and other soft-bodied insects (Atlihan and Ong’kge 2003,
Rashid et al. 2012, Souliotis et al. 2002).

Many species belonging to the Coccinellidae family play
a leading role in biological control. Undoubtedly, William
(2002) stated that species belonging to the Coccinellidae
family are the most common of all beneficial insect species.
Among these species, C. septempunctata, known as the
seven-spotted ladybug, has been reported as an important
predator of aphids, psyllids, potato beetles, and leathoppers
(Bolu et al. 2007, Erler 2004, Honek and Hodek 1996, Kedici
et al. 1998, Mehrnejad et al. 2010). This species has been
reported to be common throughout our country (Uygun
1981). Yigit et al. (2007) reported C. septempunctata as a
predator of aphids in wheat fields in Antakya (Serinyol)
and Reyhanli (Hatay). Among the coccinellidae species, the
most common C. septempunctata species was detected in

agricultural and non-agricultural areas (Bugday et al. 2015).

Nabis species (Hemiptera: Nabidae) were detected at all
sampling locations. Kivan and Dirik (2016) reported that
Nabis pseudoferus is a predator of aphids in wheat production
areas in Edirne province. Moreover, Nabis species have been
shown as predator species in various ecosystems in many
studies (Alaoglu and Ozbek 1987, Athhan and Ozgokge
2003, Kivan and Dirik 2016).
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Samplings made using a sweep net were made in fields with
weeds and cultivated fields. Most of the collected species
were insects infesting weeds, especially abundant flowers
and pollen-bearing, found in these areas. Simultaneously,
insect density and diversity were found to be higher in
wheat fields close to meadows, pasture, and wooded areas.
The general situation of the region was found to be high in
terms of insect diversity in wheat fields. We have observed
that particularly Merkez, Kurtalan, and Pervari districts
are at a very good level in this respect. Pervari, stands out
with its very rich flora, natural flora, and fauna, as it has a

microclimate feature due to its special geography.

From the sampling locations, are very common E.
integriceps. A. acuminata, Dolycoris baccarum (Linnaeus,
1758), Carpocoris fuscispinus (Boheman, 1850), Carpocoris
pudicus (Poda, 1761), Aphrodes diminutus (Ribaut, 1952),
and Cercopis vulnerata (Rossi 1807) have been identified
to the Hemipter species. Furthermore, among Coleopter
species, Tropinota hirta (Poda, 1761), Clanoptilus geniculatus
(Germar, 1823), Haplomalachius flabellatus (Frivaldzsky,
1758), Cantharis
annularis Ménétriés, 1836, Cryptocephalus parvulus Miiller,

1835), Cantharis lateralis (Linnaeus,

1776, Oulema melanopus (Linnaeus, 1758), Bruchus sp. and
Ceutorhynchus sp. species have been identified. In addition
to these, Melanogryllus sp., (Orthoptera: Gryllidae) (7-48
adult/pitfall trap) and Scarites sp. (Coleoptera: Carabidae)

(1-27 adult/pitfall trap) were recorded as common species.

Apart from harmful species, there is a fauna that cannot
be underestimated in terms of predator species diversity in
the region. Although the wheat fields are sprayed in every
period, the number and density of natural enemy species
are at a level that cannot be underestimated. For this reason,
it is extremely important to develop methods that can be
an alternative to pesticide control within integrated pest
management programs. Besides, it was concluded that it
would be a predator to monitor the population developments
of predators and harmful species during the wheat planting
period and to conduct studies to determine the activities of

important natural enemy species.
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OZET

Bugday, giiniimiizde diinyanin en 6nemli besin kaynagidir.
Bugday verimini ve kalitesini olumsuz yonde etkileyen
birgok zararli bocek tiirii tespit edilmistir. Bu ¢alisma
2020-2021 yillarinda Siirt ili ve ilgeleri (Merkez, Kurtalan,
Erubh, Tillo, $irvan, Pervari ve Baykan)’nde bugday ekilis
alanlarinda bulunan zararli ve yararli bocek (predator)
tirlerinin belirlenmesi ve zararli Eurygaster integriceps
Puton, 1881 (Hemiptera: Scutelleridae)’in yayiliginin
belirlenmesi amaciyla yiiriitillmiistiir. Orneklemeler nisan-
temmuz aylarinda 1-2 haftalik araliklarla yapilmigtir.
Caligmada atrap, ¢ergeve, gukur tuzaklar ve gozle kontrol
yontemleri kullanilmistir. Caligma sonunda 6 takim ve 25
familyaya bagli 42 tir saptanmigtir. Tiirlerin dagilimlar:
Coleoptera takiminda 12 familyaya bagl 27 tiir, Hemiptera
takiminda 7 familyaya bagli 10 tiir, Neuroptera takiminda
2 familyaya bagli 2 tir, Hymenoptera, Orthoptera
ve Diptera takimlarinda ler familyaya bagli ler tir
olarak kaydedilmistir. Bu tiirler igerisinde en yaygin ve
yogun tiirler: ana zararli E. integriceps, ikincil zararlilar
Aelia acuminata (Linnaeus, 1758), Dolycoris baccarum
(Linnaeus, 1758) (Hemiptera: Pentatomidae), Cephus
pygmaeus (Linnaeus, 1767) (Hymenoptera: Cephidae) ve
Melanogryllus sp. (Orthoptera: Gryllidae) belirlenmistir.
Caligmada Siirt ilinin lokal faunast i¢in ilk kayit niteliginde
olan toplam 16 tiir tespit edilmistir. Ayrica E. integriceps'in
en yiiksek ortalama yogunlugu (2 ergin + nimf / m?)
Kurtalan ilgesi Garzan ve Gozpinari lokasyonlarinda
bulunmugtur. Bunlara ilaveten faydali tiirler arasinda genel
predator Chrysoperla carnea (Stephens) (Neuroptera:
Chrysopidae) ve Coccinella septempunctata L. (Coleoptera:
Coccinellidae) en yaygin tiirler olarak dikkat gekmektedir.

Anahtar kelimeler: bugday, Eurygaster integriceps, predator,

Siirt, zararl

REFERENCES



Bitki Koruma Biilteni / Plant Protection Bulletin, 2023, 63 (2) : 23-30

Afonina V.M., Tshernyshev W.B., Soboleva-Dokuchaeva
LI, Timokhov A.V., Timokhova O.V., Seifulina R.R., 2001.
Arthropod complex of winter wheat crops and its seasonal
dynamics. IOBC WPRS Bulletin, 24 (6), 153-164.

Alaoglu O., Ozbek H., 1987. Erzurum ve ¢evresinde
patateslerde bulunan avci bocek tiirleri. Atatiirk Universitesi
Ziraat Fakiiltesi Dergisi, 18 (1-4).

Anonymous 2020. Bitkisel Uretim Istatistikleri. Tiirkiye
(TUIK),
(accessed date: 24.01.2020).

Istatistik ~ Kurumu (http://www.tuik.gov.tr/).

Anonymous2021. Samsun il Tarim Orman Miidiirliigii. https://
samsun.tarimorman.gov.tr/Haber/955/Bugday-Uretim-
Sezonu-Hazirliklari-Basladi (accessed date: 30.03.2022).

Atlihan R., Ozgé‘)kge M.S., 2003. Van ili sekerpancari
alanlarindaki zararl ve yararl tiirlerin saptanmasi. Yiiztincit

Y1l Universitesi Tarim Bilimleri Dergisi, 13 (1), 9-14.

Bolu H., Ozgen 1., Bayram A., Cinar M., 2007. Giineydogu
ve Dogu Anadolu bolgelerinde antepfistigr badem ve kiraz
bahgelerindeki avcr Coccinellidae tiirleri yayilig alanlar1 ve
avlar1. Harran Universitesi Ziraat Fakiiltesi Dergisi, 11 (1-2),
39-47.

Bugday H., Senal D., Atlihan R., 2015. Coccinellidae
(Coleoptera) species and their distribution in different
habitats of Yalova Province in Turkey. Tiirkiye Biyolojik
Miicadele Dergisi, 6 (2), 129-140.

Bulu Y., 1995. Cukurovada sulanan ve sulanmayan bugday
ve pamuk tarlalarindaki bocek faunasmin saptanmasi.
Cukurova Universitesi, Fen Bilimleri Enstitiisii, Doktora
Tezi, 56 s., Adana.

Dizlek H., Islamoglu M., 2010. Bugday kitlesindeki siine emgi
oraninin belirlenmesinde {ilkemizde kullamilan yontemlerin
karsilastiriimast. Uludag Universitesi Ziraat Fakiiltesi Dergisi,
24 (1), 81-90.

Erler E, 2004. Natural enemies of the pear psylla Cacopsylla
pyri in treated vs untreated pear orchards in Antalya Turkey.
Phytoparasitica, 32 (3), 295-304.

Gallo J., Pekar S., 1999. Winter wheat pests and their natural
enemies under organic farming system in Slovakia: effect of
ploughing and previous crop. Journal of Pest Science, 72 (2),
31- 36.

Goziagtk C., Yigit A., 2020. Adiyaman ilinde farkh
ekosistemlerdeki hububat alanlarinda yumurta paraziotiti
(Trissolcus  spp.)nin  Siine, Eurygaster integriceps Put.
(Heteroptera: Scutelleridae) popiilasyonu tizerindeki etkinligi.
Uluslararasi Tarim ve Yaban Hayat1 Bilimleri Dergisi, 6 (1), 55-

65.

29

Honek A., Hodek 1., 1996. Distribution in habitats. In:
Ecology of Coccinellidae. Springer, Dordrecht, 95-141 pp.

Kasap 1., Aktug Y., Atlihan R., 2003. Avci bécek Chrysoperla
carnea (Stephens) (Neuroptera: Chrysopidae)nin bazi
biyolojik ozellikleri izerine aragtirmalar. Yiiziinci Yil

Universitesi Tarim Bilimleri Dergisi, 13 (1), 49-53.

Kedici R., Melan K., Kodan M., 1998. Determination of the
natural enemies of Colorado potato beetle (Leptinotarsa
decemlineata Say) and using of Chrysoperla sp. for the
biological control of the pest. Plant Protection Bulletin, 38
(1), 13-22.

Kivan M,

(Heteroptera: Scutellaridae) tiirleri, taninmalari, yayilislart

1991. Tekirdag ve cevresinde Eurygaster

ve bunlardan Eurygaster integriceps Put.in biyolojisi ve
dogal diigmanlar1 iizerinde aragtirmalar. Ege Universitesi
Fen Bilimleri Enstitiisi Bitki Koruma Ana bilim Dal,
Doktora Tezi, 106 s., lzmir.

Kivan M., Dirik E., 2016. Edirne ili bugday ekilis alanlarinda
tespit edilen Heteroptera tiirleri. Tiirkiye Entomoloji Biilteni,
6 (4), 357-369.

Kivan M., Kilic N., 2006. Age-specific fecundity and life table
of Trissolcus semistriatus, an egg parasitoid of the sunn pest
Eurygaster integriceps. Entomological Science, 9 (1), 39-46.

Lodos N., 1961. Tirkiye, Irak, fran ve Suriye'de siine
(Eurygaster integriceps Put.) problemi tizerinde incelemeler.
Ege Universitesi Ziraat Fakiiltesi, Yayinlari, No: 51, 115 p.

Lodos N., 1982. Tiirkiye Entomolojisi IT (Genel, Uygulamali
ve Faunistik). Ege Universitesi Ziraat Fakiiltesi Yayinlari
No.429, [zmir. 591 p.

Mehrnejad M.R., 2010. Potential biological control agents
of the common pistcahio psylla, Agonoscena pistaciae, a
review. Entomofauna, Zeitschrift fir Entomologne, 31 (21),
317-340.

Ozder N., Toros S., 1999. Tekirdag ilinde bugdayda zarar
yapan yaprakbiti (Homoptera: Aphidoidea) tiirlerinin
saptanmast Uzerinde arastirmalar. Tiirkiye Entomoloji
Dergisi, 23 (2), 101-110.

Ozgen 1., Goziiagik C., Karsavuran Y., Meral E, 2005.
Giineydogu Anadolu Bolgesi bugday alanlarinda bulunan
Pentatomidae (Heteroptera) familyasina ait tiirler tizerinde

aragtirmalar. Turkish Journal of Entomology, 29 (1), 61-68.

Ozgékqe M.S., Kara H., Basi EH., Kina E., 2022. Harmful
and beneficial insect species and their distributions in wheat
areas in Van province. Yuzuncu Yil University Journal of
Agricultural Sciences, 32 (1), 213-222.

Parker B.L., Amir-Maafi M., Skinner M., Kim J.S., El



Bitki Koruma Biilteni / Plant Protection Bulletin, 2023, 63 (2) : 23-30

Bouhssini M., 2011. Distribution of sunn pest, Eurygaster

integriceps  Puton  (Hemiptera:  Scutelleridae), in
overwintering sites. Journal of Asia-Pacific Entomology,

14 (1), 83-88.

Polat E. 2003.
(Heteroptera: Scutelleridae) tiirleri, tanimlari, yayilislari,

Aydin ve ¢evresinde Eurygaster
dogal diigmanlari iizerinde aragtirmalar, Adnan Menderes
Universitesi, Fen Bilimleri Enstitiisii, Bitki Koruma, Yiiksek

Lisans tezi, 46 p., Aydin.

Rani L., Thapa K., Kanojia N., Sharma N., Singh S., Grewal
A.S., Srivastay A.L., Kaushal J., 2021. An extensive review
on the consequences of chemical pesticides on human
health and environment. Journal of Cleaner Production,
283, 124657.

Rashid M.M.U., Khattak M.K., Abdullah K., Amir M.,
Tariq M., Nawaz S., 2012. Feeding potential of Chrysoperla
carnea and Cryptolaemus montrouzieri on cotton
mealybug, Phenacoccus solenopsis. The Journal of Animal

and Plant Sciences, 22 (3), 639-64.

Salis L., Goula M., Izquierdo J., Gordun E., 2013. Population
density and distribution of wheat bugs infesting durum
wheat in Sardinia, Italy. Journal of Insect Science, 13 (1),
50.

Sanaey N., Mirak T.N., 2012. Wheat resistance to the adult
insect of Sunn pest, Eurygaster integriceps Put. American
Journal of Agricultural and Biological Sciences, 7 (1), 56-
60.

Sayan M., 2010. Adanada bugday agro-ekosistemindeki
bocek tiirlerinin belirlenmesi. Cukurova Universitesi, Fen

Bilimleri Enstitiisii, Yiiksek Lisans Tezi, 87 s., Adana.

Souliotis C., Markoyiannaki-Printziou D., Lefkaditis
E, 2002. The problems and prospects of integrated
control of Agonoscena pistaciae Burck. and Laut. (Hom.:
Sternorrhyncha) in Greece. Journal of Applied Entomology,
126 (7-8), 384-388.

Simsek N., Sezer A.C., 1985. Studies on egg, nymph
population and damages of Sunn pest (Eurygaster
integriceps Put.) on wheat in Hatay. Plant Protection
Bulletin, 25 (1), 30-48.

Simsek Z., 1998. Tirkiyede Siine (Eurygaster integriceps
Put.) miicadelesinin genel durumu, dint ve bugiind.

Entegre Stine Miicadelesi, I. Workshop Raporu, pp. 6-9.

Uygun N., 1981. Tirkiye Coccinellidae (Coleoptera)
faunasi iizerinde taksonomik aragtirmalar. Cukurova
Universitesi Ziraat Fakiiltesi Yaymlar:: 157, Bilimsel

Aragtirma ve Inceleme Tezleri: 48, Adana, 110 p-

30

William EL., 2002. Lady beetle. Ohio State University
Extension Fact Sheet, Horticulture and Crop Science.
Division of Wildlife, 2021 Coffey Road. Columbus, Ohio-
43210-1086

Yigit A., Sertkaya E., Tiryakioglu M., 2007. Population
fluctuations of cereal aphids, Rhopalosiphum padi (L.) and
Sitobion avenae (F) (Homoptera: Aphididae) and their
impact on crop loss parameters of wheat. Turkish Journal of
Entomology, 31 (1), 21-34.

Zhang Q., Men X,, Hui C,, Ge E, Ouyang E, 2022. Wheat
yield losses from pests and pathogens in China. Agriculture,

Ecosystems & Environment, 326, 107821.

Zhao Z.H., Hui C., He D.H., Ge E, 2013. Effects of position
within wheat field and adjacent habitats on the density
and diversity of cereal aphids and their natural enemies.
Biocontrol, 58 (6), 765-776.

Cite this article: Dilmen, H., Kaplan, C., Ozgokge, M.
S., Cift¢i, M. C,, Ozer Dilmen, M., Pala, E & Kaplan, M.
(2023). Determination of harmful and beneficial predator
insect species and the distribution and density of Eurygaster
integriceps Puton (Hemiptera: Scutelleridae) in wheat-
cultivated areas of Siirt province. Plant Protection Bulletin,
63-2. DOI: 10.16955/bitkorb.1095875

Atif i¢in: Dilmen, H. Kaplan, C. Ozgékqe, M. S. Cift¢i, M.
C. Ozer Dilmen, M. Pala, E & Kaplan, M. (2023). Siirt ili
bugday ekilis alanlarinda bulunan zararl ve predatér tiirler
ve Eurygaster integriceps Puton (Hemiptera: Scutelleridae)’in
yayiist ve yogunlugunun belirlenmesi. Bitki Koruma
Biilteni, 63-2. DOI: 10.16955/bitkorb.1251724



