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The First Record of Deraeocoris flavilinea (A. Costa, 1862)

(Hemiptera: Heteroptera: Miridae) as an Invasive Alien Species
(IAS) in the Anatolian Peninsula (Turkey)
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ABSTRACT: In this study the first record of the Deraeocoris flaviinea (A. Costa, 1862)
(Miridae: Deraeocorinae) in the Anatolian peninsula (Central Anatolia, Turkey) is given. With

this new record, the distribution area has expanded to the East. The records of Turkey
demonstrate definitively that it is an alien species for a great part of Europe and the Near

East.

KEYWORDS: Heteroptera, Miridae, Deraeocoris flavilinea , Anatolia, Turkey, new record,
invasive alien species (IAS), expansion, fauna.
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INTRODUCTION family, Deraeocorinae are 117 species of
18 genera (Kerzhner and Josifov 1999),
Miridae is a large Heteropteran family and and European fauna includes 29 species

including seven thousand species within four genera (Aukema, 2013).
worldwide and some species are predators.
(Henry, 2009). Taxa of this family include
are phytophageous, zoophageous, zoo -

In Turkey the genus  Deraeocoris Kirschbaum
1865 included 13 species until 2006

phytophageous or predator species ( ¥ nd etral,, 2006). The total number of

' species increased to 14 with the record of
Deraeocorinae is the subfamily of Miridae Deraeocoris flavilinea (A.Costa, 1862) from
family and this subfamily represented in Istanbul (Thrace part of the European

the world fauna by almost 120 genera Turkey) in 2016 (¢er -i
about 800 species (Weirauch and Schuh,

2020). In the Palearctic region of the sub- In fact the species of Deraeocoris given by

¥ndeet a.,, (2006) in Turkey were:

An Open Access article distributed under the Creative Commons 4.0 (CC BY NC SA) International License.
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Deraeocoris  cyprius Wagner, 1953; (A.Costa, 1862) was originally an endemic
Deraeocoris  delagrangei (Puton, 1892) species in Sicily and later it spread to
(endemic); Deraeocoris lutescens (Schiling, Sardinia, whole Italy and, subsequently,
1836); Deraeocoris pallens Reuter, 1904; to Central, Western and Eastern Europe
Deraeocoris punctulatus (Fallen, 1807); De- from 1862 to 2020. (Josifov and Kerzhner
raeocoris punctum (Rambur, 1842); De- 199 9 ; Manci ni 196 3; Di ol i
raeocoris  putoni (Montandon, 1885); 1965 Ehanno 1989; Aukema
Deraeocoris ruber (Linnaeus, 1758); De- Scheiding 1991; Reichling 1994; Ch®r
raeocoris rutilus (Herrich -Sc h2 f f e r , 1988; 8Vil& 2Q01; Kerzhner and Josifov
Deraeocoris schach (Fabricius, 1781); De- 1999; Gogala 2006; Aukema et al.. 2013),
raeocoris scutellaris  (Fabricius, 179 4); Deraeo- Rabitsch 2002, 2010; Kment et al., 2005;
coris serenus Douglas and Scott, 1868; De- and 2007, Hradil et al., 2008; -Jeri
raeocoris trifasciatus  (Linnaeus, 1767). Prodanovi | and Protil 20
The number of known species of the ge- and Coulianos 2005;  Skipper 2008
' Kn peci g 2013; Gess® 201dt; al, Si mc
nus Deraecoris in Turkey increased to 14 ! . . ; ;
. " 2012; Gierl asirski et2l15;
with the recent report of D. flavilinea 14) (Fig. 1 ’
(¢er - and Ko- ak, 201629 |r9'}stanbul
According to Varga et al., (2014) Deraeocoris A'study w 'th. regard to the presence of
o . . this species in the Thrace part of Turkey
flaviinea was described from Sicily. A .
century later, it was collected in Corsica has been made by w '
Y ' (2016). In the present study, D. flavilinea

in 1961 and from the 1980s it was recorded
from several countries in Europe.

As a result of literature reviews, D. flavilinea

(A.Costa, 1872) is reported for the first

time in the Anatolian peninsula (the Asian
part of Turkey).

Figure 1.

4.2.12 (2020; https://www.getpaint.net ).
province, Turkey) marked with the circle ( L)

Distribution of Deraeocoris flavilinea (A. Costa, 1862) in Europe and Turkey. The distribution
map in west Palearctic was prepared based on the following literature using the
New locality in the Anatolian peninsula (Ankara

using paint.net

‘Kaxyun Jo eia)doislaH ay) Jo [eulnog
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MATERIAL AND METHODS Deraeocoris flavolinea (A.Costa, 1862)

The examined material of  Deraeocoris fla- (Figure 2)

volinea (A.Costa,1862) was collected in Material Examined:
Ankara province of Turkey on Tilia sp. in

Tur key: Ankar a: town <cen
June 2020. N, 32A38'22"E), 26. VI . 21
Stichel (1958) and Wagner (1971) for the S. K deg.akd det. (Figures 1, 2) in an
identification of these specimens were urban and anthropic environment.
used. The literature related to the geographical Habitat:

distribution of this species in the article
is given wunder t he t iTHelingividdaD spscimen df this ispeaies o f

Europeano. was found on the leaf of  Tilia sp. in the
The material is deposited in the Zoological urban area.

Museum of Gazi University (ZMGU), An- In the field, where the specimen was col-
kara, Turkey. lected shrubs, herbaceous plants are pre-

sent ; therefore Pinus nigra, Juniperus foeti-
dissima, Cedrus libani, Populus  sp, Salix
babylonica, Eleagnus angustifolia, Arme-
niaca vulgaris, Tilia sp, Prunus sp. are
predominant.

Trophic status:  Zoophytophageous.

Biological note: According to the li-
terature, most of the  specimens of D. fla-
vilinea (A.Costa,1862) were collected from
different trees; mainly from  Acer, but also
from Tilia sp., Fraxinus sp., Corylus sp.,
Corylus avellana, Crataegus sp., Malus
sp; Amygdalus communis , Prunus domes-
tica, Pinus halepensis , Thuja sp. and Mal-
va silvestris . (Triggiani,1973; Wachmann
et al. 2004; Kment et al., 2005; Zeinstra
and Aukema 2005; Kondorosy et al.,
2010; Cunev and Kment, 2017).

Sometimes it has been reported that D.
flavilinea is zoophytophageous, generally
feeding on aphids, but, according to so-

me reports, it preys on eggs of true bugs,
larvae of whiteflies and it is also a preda-

‘Aexqin] Jo eiaydolalaH ay Jo [eulnor

Figure 2. Habitus of Deraeocoris flavilinea tor of psyllids (Trigianni 1973; Simov et

(A. Cost a, 1862) (Ph°t°1al§-20<i32a;k)-J-Iétrti)dlziilhovi! an

2011, 2013)

RESULTS Distribution in Turkey: (Fig.1) ~
Family Miridae Hahn, 1833 Kstanbul (¢er -i Ko-ak, Z0
Subfamily Deraeocorinae Douglas and (the present paper). §
Scott, 1865 By this study, D. flavilinea as the first S
Tribe Deraeocorini Douglas and Scott, faunistic record for the Asian part of Tur- S
1865 key (Anatolian Peninsula) is provided.

Genus Deraeocoris Kirschbaum, 1856
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Distribution in Europe: (Fig.1)

Italy, Sicily, Sardinia, Corsica, Malta,
France, Netherlands, Germany, Switzer-
land Luxembourg, Belgium, England,
land, Slovenia, Austria, Czech Republic,
Slovakia , Serbia, Sweden, Denmark,
Spain, Bulgaria, European Turkey, Po-
land, Hungary (Aukema and Rieger,
2001; Aukema etal, 201 3;
Cuesta -Segura and Fuertes,2013; Cunev

Ire-

Ch®r ane

72

Until this study, this species has been
limited known in the Thrace part of Turkey

After the first record
Ko- ak, 2016) the speci
mentioned until this present manuscript.

(Figure 1). The invasive species  Deraeocoris
flavilinea (A. Costa, 1862) in the four ye-

ars since it was detected for the first ti-

i F@&key, has extended to the
eastwards. With this study, it was determined

fr
es

and Kment, 2017; ¢ 2016 that thimspeciek ase sprikad to the Anatolian
Dioli 1979; Ehanno 1989; Gi er | a andr mekiisula.
Dubiel, 2017, ~Gi er | asiy s ki 2 OA%cgrdlngly, E).fjla\%lirrlezfao (A.SCOSta, 1862)

and Coulianos 2005; Gogala 2006; Goula

and Mat a, 2 0 1-Scheiding ®991; |
Hr adi | et al .-PrRODSBnandli
Proti| 2011, 201 3; Ke
1999; Kment et al., 2005; Mancini 1963;

Mi I |l er 2001; Nel son 2

Rabitsch 2002, 2008, 2010; Reichling
1994; Schembri, 1993; Simov et al.,
2012; Skipper 2008, 2013; Taszakowski

et al., 2020; Varga et al., 2014; Vivas,
2012).

CONCLUSION AND DISCUSSION

In this study Deraeocoris flavilinea
(A.Costa,1862) is given as a new faunistic
record for the Anatolian peninsula
(Turkey).

14 species have been recorded for  Deraeocoris
Kirschbaum 1865 f aunea
a., 2006; ¢er-i & Ko-ak,
The first record of the D. flavilinea (A.

Costa, 1862) from Ankara province in the
Central Anatolian Region is given in this
study.

The distribution of this species in Turkey
and in the world given was shown on the
map and discussed. Accordingly used
literature of this paper, Deraeocoris fla-
vilinea (A. Costa, 1862) is enlarged and
distributed from Sicilia (Italy) (local area)

to Western, Central and Eastern Europe.

The first record of Deraeocoris flavilinea
(A. Costa, 1862) is reported in the Thrace
part of Turkey, Marmara Region (Istanbul
province) in 2016.

can have been seems a gradually expanding
ner - .

gpecies in Turkey (Figure 1).

The gathveay of iatrodlictichdos i fDo v fla-
vilinea (A. Costa, 1862) in Turkey is un-
etadh, thol®it is mest likely thét Ghe ;
species was transported on exotic plants

or transport.

As for all invasive species, also  D. flavilinea
(A. Costa, 1862) should be researched
and monitored.
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INTRODUCTION Moulet (in print a) considered the colouring

only and grouped in an informal group
Members of the genus  Reduvius Fabricius, ( @oir & blanc &) S ome Dbspaiesl o
1775 are very variously colored. Miller formerly dispached in the R. pallipe s-group
(1951, 1955) has created species -groups and R. minutus -group (Miller, 1955)
for_Afro -Palaear_ctic species according to  \while preparing a paper on these bicolored
their coloration, size, shape pf post ogular forms (Moulet, in print a), | have been
part of the head, and/or pilosity. Sometimes ble to studv samples of the collection of
these groups may be linked to a geographic a tudy P .

Ernst Heiss from Iran, Turkey, and Saudi

area. . . . :

Arabia. In this series one particularly
dark specimen caught my attention. A
more detailled study convinced me that it
was the representative of a new species
decribed hereby.

In the Reduvius testaceus -group Miller
(1955) put together species very different
in shape and color, particularly R.
armipes (Reuter, 1893), which in fact belongs
to the subgenus Pseudoreduvius Villiers, 1948 .

An Open Access article distributed under the Creative Commons 4.0 (CC BY NC SA) International License.
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Reduvius nigritus Sp. nov.

Type -material: | h ol o TukeyeNengut,
4.7.2009, J. Louda Igt. [print, white la-

bel] / Holotypus, Reduvius nigritus, P.
Moulet det. 2020 [print + ms, red label] »,

The materi al pres
collection, Innsbruck, Austria.

Measurements  (in mm): Total length:
11.88 ; head width across eyes (diatone):
1.29 ; length of 1 st antennomere : 0.85;
length of 2 nd antennomere : 2.96; length
of 3rd antennomere [only one joint remain S,
maybe incomplete]: at least 3.3; 4 th
antennomeres missing; length of pronotum
2.30; length of anterior lobe of pronotum:
1.07; length of posterior lobe of pronotum:
1.29; width of pronotum at anterior
angles: 1.18 ; width of pronotum at posterior
angles: 3.14; length of profemur (lateral):
3.33; diameter of profemur  :0.34 ;length
of protibia (lateral): 3.14; diameter of pro-
tibia: 0.25; length of hind femur (lateral):
5.00; diameter of hind femur: 0.53;
length of hind tibia: 7.05; diameter of
hind tibia: 0.23; length of front tarsus:

1.1 (0.22, 0.5, 0.6); length of hind tarsus
1.78 (0.64, 0.76, 0.56) ; length of hemelytr a:
8.19; maximum width of abdomen: 3.91.

Description: General coloration dark,
blackish (Fig. 1); dull integument with
very shallow punctuation. Head, prono-
tum, scutellum, corium and apex of ab-
domen with more or less dark brown
setae as long as the spiniform antennal
setae.

i s

Head (including processes between the
antennae) completely black ; transversal
furrow very indistinct except in the
middle where it is concave ; a very light
pale spot between the eye and the ocelli.
Interocular median line not widened.
Processes between the antennae rather
strong, erect (Fig. 2A). Posterior lobe of
head as a strong bulge , hardly higher
than the anterior lobe in a lateral view.
Clypeus striate, slightly longer than the
jugae. Eyes not globose, slightly protu-
ding laterally. Ocelli surrounded with a
narrow whitish ring.

Antenae brown yellowish. Antennomere |
short, regularly enlarged from base to

apex (Fig. 2B); Il long and cylindrical ; 1
threadlike [left joint absent] ; [IV absent].
Antennomere | with some (7 8) beige
spiniform setae, shorter or as long as the
diameter of the article. Antennomeres Il
and 11l (Fig. 2C) with_i) very short and
Gefy Yine Hanspant sktae, beHtr hardyd
raised ; i) very thin setae nearly orthogonal

to the axis and 2 (joint Il) to 2.5 (joint III)
times as long as the diameter and iii)
much longer beige to brown sub -orthogonal
stiff setae around 3.6 (joint 1) to more
than 6 (joint IlI) times longer than the
diameter.

- Pronotum black; anterior angles rounded;

anterior margin simple, not bulged. Anterior

lobe shagreened, divided by a medio -
longitudinal furrow; hemispherical on
each side, with 3 smooth striated/
puntated ribs; the intermediate rib slightly
ongoing on the posterior lobe. Posterior
lobe transverse, trapezoid; disc bisinuou S,
transversally striate. Humeral angles
obtuse, not surpassing the corium laterally

Hemelytra blackish; a light spot on the

. apical half of the exocorium and another

triangular spot in the basal third which
ends on the endocorium. Membrane
smoky brown, the apex whitish and just
reaching the apex of the abdomen ; avery
short stripe on the internal margin whitish.
Corial veins very weak, hardly discernabl e,
with long light brown setae; veins of the
membrane hardly stronger.

Femora dark brown -blackish, narrowly
yellow at the apex. Tibiae yellowish; front
and intermediate tibiae with a subapical
very pale brown ring and another dark
brown ring basally. Hind tibia gradually
beige to brown from base to apex, extreme
apex shortly yellow.

Inferior face of the front tibia with a
median row of whitish spiniform teeth,
strong and directed backwards. Front
fossa spongiosa rather short (nearly 0.14
times as long as the front tibia) ; a short
conical yellow -orange tooth just prior the
fossa spongiosa (Fig. 2D).

All legs with numerose thin and stiff light
brown to black setae, erect (the longest 3
times as long as the diameter of the hind
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tibia) (Fig. 2E). Tarsi three  -jointed, yellowish,
apex of the apical tarsomere darkened,
first tarsomere of the front tarsus very
reduced.

Dorsum of the abdomen light brown.
Connexivum yellowish to light brown,
the last segment brown.

Rostrum black; third labiomere very
slightly paler. Eyes widely separated
ventrally. Ventral side of pronotum and

pleura dark brown to blackish; pleura

striated transversally. Ventral side of
abdomen brown, darkening from base to
apex. Meso -, metathorax and abdominal
venter (except the last non genital segment)
carinate on the medio -longitudinal line.

Pygophore (Fig. 3A, B) similar to that of
R. varipes Linnavuori, 1964, but ventral
side much less differentiated in cap than

in R. varipes and not surpassing the
posterior margin (Fig. 3C, D).
The apophyse of the posterior margin is
short and bifid with long and acute lateral
arms (Fig. 2F), in  R. varipes the apophyse
is simple and acute (Fig. 3C).

Female. Unknown.

DISCUSSION

Reduvius nigritus sp. nov. belongs to the
R. pallipes -group (Miller, 1955 ; Moulet,
in print a), though its shape is stouter,
the general coloration darker and the
femora black (the other species of the
group are slender, lighter and the femora
dark at the maximum on the apical half,
generally less).

Generally in the R. pallipes -group the
apophyse of the posterior margin of the
pygophore is simple or, when bifid, the
lateral arms are short or consist in two
close teeth (e.g. R. pallipes (Klug, 1830)
(Moulet, in print a). However bifid apophyse

with long lateral arms is known e.g. in R.

komarovii (Jakovlev, 1885) (Fig. 2G, 3E),

R. testaceus (Herrich Schaeffer, 1848)

(Moulet, in printa) or  R. nigroluteus Moulet,
in printb) (Fig. 2H).

In R. komarovii the pygophor is elongate
and narrow anteriorly (Fig. 3E) and the

77

posterior margin is deeply incised medially ;
the apophyse is very different (Fig. 2G).

In R. ciliatus (Jakovlev, 1879), which
members have sometimes darkened legs,
the general shape of body is more elongate
and slender, the apophyse of the pygophor
is not bifid (Putshkov, 1983) and the 1 st
tarsomere of the hind tarsus is longer
than the 2 nd one (Putshkov & Moulet,
2009) (shorter in  R. nigritus sp. nov.).

In R. nigroluteus Moulet, in press b, the
anterior lobe of the pronotum is yellow
and the posterior black, the legs are yellow,
the apophyse of the pygophor is different
(Fig. 2H, 3F).

Etymology: The name of this new
species is after the extensive black coloring;
adjective.
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Figure 1.
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5mm

Reduvius nigritus  n. sp., habitus. Photo C. Triat, Museum Requien, Avignon. Scale bar

78

‘Kaxun Jo elardolalaH ay) Jo jeusnor

0202 ‘NoN ‘(2)2



Journal of the Heteroptera of Turkey

79

Figure 2. Reduvius sp. A) Reduvius nigritus n. sp., head laterally ; B) id., head from above

antennomere ; D) id., apex of the front tibia and fossa spongiosa

; C) id., second

. E) id., hind tibia ; F) id.,

apophyse of the pygophore, caudal view ; G) Reduvius komarovii  (Jakovlev), apophyse of the

pygophore, caudal view

; H) Reduvius nigroluteus  Moulet, apophyse of the pygophore, caudal

Scale-bars : 1 mm. Fig. H from Moulet, in print b.

view.
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Figure 3. Pygophore of Reduvius sp. A) Reduvius nigritus n. sp., dorsal view ; B) id., lateral view ; C) Reduvius
varipes Linnavuori, dorsal view ; D) id., lateral view ; E) R. komarovii (Jakovlev) ; F) R. nigroluteus

Moulet. Scale bars

:0.5mm. Fig. C, D from Moulet in print a, Fig. F from Moulet in print b.
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provinces (Adéyaman,

Southeastern Anatolia region between the years 1948
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INTRODUCTION

Insects (Insecta) are the most numerous
group of animals in the world, with over
one million species that have been described
(Price, 1997). Insects are difficult to study
because they represent the most species
rich, yet one of the least known, of all
taxa of living organisms, a problem that
is compounded by a dearth of skilled
entomologists. Although the number of
described insect species is uncertain due
to synonyms and the lack of a global list,
most authorities recognize 900

000-1000 000 than half of all known species of orga

https://lwww.j  -ht.org/wp -content/uploads/2020/11/V22 -A3.pdf

Nov 3, 2020

named morpho -species, representing
56% of all species known on Earth
(Groombridge, 1992; Anonymous, 2003).
Sensible estimates of the number of
insects yet to be discovered range from
another 1 million to 30 million species
(Erwin, 1982 -1991), although most predict
around 2 -8 million more species (May,
1990; Gaston, 1991; Stork, 1997; @degaard,
2000). Conservative estimates suggest
that 50 -90% of the existing insect species
on Earth have still to be discovered, yet
the named insects alone comprise more
nisms.

An Open Access article distributed under the Creative Commons 4.0 (CC BY NC SA) International License.

I: Suborder
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Insects constitute the most diverse form
of animal life in terrestrial ecosystems.
Most species are innocuous and essential
components of natural ecosystems.

Because they are cold -blooded, the rates

of key physiological processes in their life
cycles are determined by environmental
conditions, especially temperature and
precipitation. In general, they have short
generation times, high fecundity and
high mobility (Moore & Allard, 2008).
Turkey in fact seems to be like a small
continent in terms of biological diversity.
Despite the Anatolia is not a continent
alone, it contains all properties of a continent
that should have an ecosystem and habita
Each of the seven geographical regions in
Turkey has a distinguishable climate,
flora and fauna. This study aims to
determine insect species found in various
ecologies on Southeastern Anatolia.
Heteroptera includes 9365 species belonging
to 1632 genera in the Palaearctic Region
(Aukema et al., 2013). Heteroptera includes
1526 species and subspecies belonging to 40
families in Turkey (Onder et al., 2006).

This study aims to determine insect
species found in various ecologies on the
Southeastern Anatolia region of Turkey.

MATERIAL AND METHODS

Entomology studies on insect species of

Sout heastern Anat ol i
Bat man, Gazi antep,
Siirt, Lanl &urf a,

logical provinces were made between the
years 1948 -2019 (Figure 1).

In this study, | prepared for the
inventory has reached the major advantage
of the waterways:

-Currently in Turkey, published
or unpublished entomology journals
related to scanning,

-Giving more weight to faunistic
studies, and in the meantime, the insect
fauna of our country foreign scientific
journals that publish articles about
scanning,

-Faculty of Agriculture, Faculty of
Science and Regional Plant Protection
Research Institute in the library of books
on insect fauna and the screening of the
booklet,

-The doctorate (PhD) and the

master's thesis of entomology in the
region on the scanning,

-Review of other studies on the
insect fauna in the area.
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Figure 1. Sampling localities in the Southeastern Anatolia Region of Turkey
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Some of the records recorded for this RESULTS AND DISCUSSION
field in the literature used in this study
are based on incorrectly defined example s, Surveys on insect species in various
valid names were given instead of these ecologies have been conducted in the

invalid names. provinces (Adéyaman, Bat
While preparing this article, it was checked tep, Diyarbakér, Mar di n,
whether the species names in studies Lérnak) of Sout heastern
compiled from the literature were valid. between the years 1948 -2019. Almost
If a synonymous name or invalid 2600 species and subspecies of almost
combination was used in the literatu- 180 families belonging to 13 insect
re, the valid name or combination was orders are defined owing to these stud-
used instead of this invalid name or ies. The distributions of determined
combination according to Aukema (1995 insect species are as follows: suborder
-2013). Heteroptera included 5 families were
This study evaluated the information as recorded (Table 1).
described above were obtained.
Table 1. Number of species of Suborder Heteroptera on Southeastern Anatolia Region
Suborder Superfamily Family Number Species
Acanthosomatidae 1
. Cydnidae 18
Heteroptera Pentatomoidea
Pentatomidae 92
Plataspidae 2
Scutelleridae 24
Total 1 5 137
Order Hemiptera S
Suborder Heteroptera %
o3
Superfamily Pentatomoidea =}
Family Acanthosomatidae i
Elasmucha antennata Reuter, 1885 %
S
Distribution of the studies area: Gaziantep, Host plants: Pl ane tree (Lod@®s
1979; ¥nder et al ., 1995).

Family Cydnidae
(Forster, 1771)

Distribution of the studies area: Diyarbakéeér,
Unknown (¥nder et al ., 1995).

(Herrich -Schaf fer)

Habitat: Woodland, Scrub and
2006) .

Cydnus aterrimus

Gazi amoseglant: L a

Cydnus melanopterus melanopterus

Distribution of the studies area:
meadow ar ea

Gaziantep,
(¥nder et al .,
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Byrsinus pilosulus (Klug, 1845)

Remarks: It was recorded from the study area as Aethus pilosulus  (Klug, 1845), by

Lodos et al (1998) and ¥nder et al (2006) , t
and an invalid name. The valid name of this taxon is Byrsinus pilosulus  (Klug,

1845).

Distribution of the studies area: Gaziantep, Habitat: Salt field (Lodos et al., 1998;
¥nder et al., 2006) .

Aethus pilosus  (Herrich -Sc h2 f f er |, 1834)

Distribution of the studies area: Gaziantep, Habitat: Scrub and meadow area
(¥nder et al ., 1995; ¥nder et al ., 2006) .

Geotomus antennatus Signoret, 1883

Distribution of the studies area: Gaziantep, Habitat: Scrub and meadow area
(¥nder et al ., 1995; ¥nder et al., 2006) .

Geotomus elongatus  (Herrich -Scha f fer, 1840)

Distribution of the studies area: Diyarbakér, Gaziantep, col |l e
(¥nder & Adégg¢zel, 1979; ¥nder et al ., 1995).

Macroscytus brunneus (Fabricius, 1803)

Distribution of the studies area: Diyarbakéeér, iEabitati aScriuke and
meadow area and Light trap (¥nder & Adégg¢zel,
al., 2006).

Amaurocoris curtus Brull ®, 1838
Distribution of the studies area: Adéyaman, Gazi aHostepgiant: Si i r |
Pistaciae vera L . (¥nder et al ., 1995; ¥nder et al , 2
Canthophorus melanopterus (Herrich -Schaeffer, 1835) o
o
Remarks: The combination of this species, given as Canthophorus melanopterus  (Herrich 5
-Schaeffer, 1835) as the valid name in this study, is Sehirus melanopterus  (Herrich -Sc h 2 f f e“o—’r ,
1835) given in the reviewed I|literate¢re (Lodos:::e
a valid combination. The valid genus name is Canthophorus . ;
Distribution of the studies area: Gaziantep, Host plants: Althaea sp., Centaurea %
sp., Juniperus communis, Prunus cereasus, Quercus sp., Rosa sp., Rubus sp., g
Weeds( Lodos et al ., 1998; ¥nder et al ., 1995) @
QD
Crocistethus waltlianus (Fieber, 1861) =3
_|
Distribution of the studies area: Di yar bakér , Hsst plana:n tAst@agalus i
sp., Verbascum sp., and Weeds (Lodos et al ., 1984; &lo
1995; ¥nder et al., 2006) .
Exosehirus marginatus Signoret , 1881 %
Remarks: The combination of this species, given as Exosehirus marginatus z
(Signoret 1881) as the valid name in this study, is Sehirus marginatus  (Signoret, 2
1881) given in the reviewed |iterature (¥nMde
records. ltéds not a valid combiExasdhiusn. The \al
Distribution of the studies area: Diyarbakéeér, iabitati aScrtuke and

meadow area (¥nder et al ., 1995; ¥nder et al .,
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Legnotus fumigatus (Costa, 1855)

Distribution of the studies area: Di y ar b Habitatr , Agricultural area, Scrub and
meadow area (¥nder et al ., 1995; ¥nder et al .,

Legnotus limbosus  (Geoffroy, 1785)

Remarks: Legnotus limbatus L. presumably misidentified by Lodos et al (1984) in the

study area from Diyarbakér province, and this
0T¢rkiye Heteroptera (Il nsekta) Katalokuodo (¥nde
Legnotus limbosus (Geoffroy, 1785).

Distribution of the studies area: Gaziant ep, Ma r d i Habitat:D iSgrebr b a k |
and meadow area (Lodos et al ., 1984, ¥nder et
et al., 2014).
Ochetostethus nanus (Herrich -Sc ha f fer, 1834)
Distribution of the studies area: Gaziantep, Habitat: Agricultural area, Scrub and
meadow area (¥nder et al., 1995; ¥nder et al .,
Distribution of the studies area: Gaziantep, Hostplantt Unknown (¥nder ¢
1995)
Sehirus cypriacus Dohrn, 1860
Distribution of the studies area: Di y ar b &Ghziantep, Habitat: Scrub and
meadow area (¥nder et al ., 1995; ¥nder et al .,
Tritomegas bicolor (L.1758)
Remarks: The combination of this species, given as Tritomegas bicolor (L.) as the
valid name in this study, is Sehirus bicolor (L. ) given in the reviewe
et al ., (1995) records. Itdés not a v ditoinejasc o mbi n
Tritomegas delagrangei (Puton, 1888)
<
Remarks: The combination of this species, given as Tritomegas delagrangei (Puton, g
1888) as the valid name in this study, is Sehirus delagrangei (Puton, 1888) given in 3
the reviewed |iterature (¥nder et al ., 199 5¢
valid combination. The valid genus name is Tritomega s. =
Distribution of the studies area: Diyar baké&r , Ga z iHahidt: e Agricultda r d% n
ral area, Scrub and meadow area (¥nder et alg,
Tritomegas sexmaculatus (Rambur, 1839) -c%
QD
Remarks: The combination of this species, given as Tritomegas sexmaculatus =}
(Rambur, 1839) as the valid name in this study, is Sehirus sexmaculatus (Rambur, =
1842) given in the reviewed |iterature (¥nd®r
not a valid combination. The valid genus name is Tritomegas . =
Distribution of the studies area: Southeastern Anatolia Regimon
2006) , and Diyar ba lHabitat: ( Adcultural ar@ad Scut) and meadow o
area (¥nder eHostpldnt , Rogalp. Bplu, 2019). z
<
N
. . o
Family Pentatomidae S

Acrosternum breviceps (Jakovlev, 1890)

Distribution of the studies area: Adéyaman, Di yarbakér, Mar di n,
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Habitat and host plants: Agricultural area, Almond, Cotton, Scrub and grassland,
Tobacco, and collecting with |ight trap (¥nd
¥nder et al ., 1995; Bolu et al., 2005; ¥nder e
Acrosternum heegeri Fieber, 1861

Distribution of the studies area: Adéyaman, Bat man, Diyarbakéeér
di n, Si i rt ,Habitza and &astrpfaras; Agricultural area, Almond, Cotton,
Ol i ve, Pistachio, Scrub and grassland, Wheat,
Adégg¢zel, 1979; Karaat , 1986; ¥nder et al ., .
¥zgen et al ., 2005a; ¥zgen et al ., 2005b; ¥ nd
Limiek & Bolu, 2017).

Acrosternum millieri (Mulsant & Rey, 1866)
Distribution of the studies area: Adéyaman, Diyarbakeér, Gazi
Habitat and host plants: Almond, Olive, Scrub and grassland, Weeds, and collectin g
with I'ight trap (¥nder & Adégg¢zel, 1979; ¥nder
et al ., 2005b; ¥nder et al ., 2006) .

Aelia acuminata (Linnaeus, 1758)

Distribution of the studies area: Adéyaman, Diyarbakér, Gazi an
Lanl &ur f a,Hostmantst a Kegilops cylindrica , Alopecurus myosuroides , Avena
sterilis , Bromus inermis , B. tectorum , Hordeum geniculatum , H. murinum , Hordeum

sp., Lolium rigidum , Oryza sativa , Phalaris brachysatchys , Poa annua, P. bulbosa,

Secale montanum , Triticum sp., Weeds, Wheat (Lodos et al., 1984; Lodos et al., 1998;

¥nder et al ., 1995; ¥zgen et al ., 2005 a; G°z¢ a

Aelia albovittata Fieber, 1868

Distribution of the studies area: Diyarbakéeér, Gaziant ep,HosMar di
plant: Hordeum geniculatum Weeds (¥nder et al ., 1995, C
Matocq et al., 2014).

Aelia rostrata subsp. rostrata Boheman,1852

Remarks: In the Ancient literature records examined in this study, the synonym

names of this species were are  Aelia cognata (Fieber, 1868) and Aelia syriaca
Hor vs8th, 1903. These two namaAgsstraa .eln thig sy, y m
distribution and habitat  -host recorded data of this species is given as Aelia rostrata
subsp . rostrata Boheman, 1852, which is the valid name. The combination of this

species, given as Aelia rostrata subsp . rostrata Boheman 1852 as the valid name in

us

Ny Jo esaydosareH Sy Jjo reusnog

this study, are Aelia cognata (Fieber, 1868) and Aeliasyriaca Hor v 8t h, 19035 g
the reviewed literat¢re (¥nder et al ., 1995 r
combination.
Distribution pf the’studies area: Adéyaman, Patymamaker , GaziZn
di n, Lanl @&umdkst, plant: Cul t ur e pl ant ( ¥ n d &egilope t a
cylindrica, Weeds, Wheat (Lodos et al ., 1984; ¥nder
Gez¢sa-€k et al., 2011). )
Aeliagermari K¢ster, 1852 §
Distribution of the studies area: Gaziantep, Hostplantt Cul t ure pl ant g( ¥
al., 1995). S

Aelia melanota Fieber, 1868

Distribution of the studies area: Bat man, Diyar bakBabitat: LScrub & ur f
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and meadow area (¥nder et al., 2006) .

Aeliavirgata  Klug, 1841

Distribution of the studies area: Gaziantep, Host plant:  Culture plant, Astragalus
sp., Weeds (Lodos et al., 1998; ¥nder et al .,
Agatharchus herrichi (Kolenati, 1846)
Distribution of the studies area: Di y ar b aHos#t rplant: Astragalus  sp.
(Leguminosae) (¥nder et al., 1995; G°zi ,a-¢ék et
Agatharchus tritaenia Hor vs§th, 1897
Distribution of the studies area: Gaziantep, Hostplantt Cul ture pl ant (¥nc
1995).
Ancyrosoma leucogrammes (Gmelin, 1789)
Distribution of the studies area: Adéyaman, Bat man, Di yar bak
Mar di n, L aHodt @lamts: f &psa spp., Torilis arvensis neglecta (Wagner, 1959;
¥nder et al ., 1995; Lodos et al ., 1998; G° z¢ a
¥zgen et al ., 2018, Bol u, 2019) .

Apodiphus amygdali (Germar, 1817)

Distribution of the studies area: Adéyaman, Diyarbakeér, Gazi an
L anl & wosfpiants: Almond, Apricot, Cherry, Peach, Pistachio, Olive, Poplar, the
culture plant, Acacia sp., Elaesagnus sp., Quercus sp., Platanus sp., Punica granatum |,

Prunus armeniaca , Vitis vinifera ( ¥ nder & Adeégg¢ zel 1979; ¥nder
et al ., 1998; Bolu et al ., 2005; ¥zgen et al .,
2011)

Bagrada abeillei Horvs8th, 1936
Distribution of the studies area: Adéyaman, Diyarbakeér, Gaziant
Host plants:  Brassica napus var. oleifera, Capparis spinosa, Eryngium campestre,
Salsola sp., Sinapis arvensis , Sysmbrium officinale , Verbascum s p. , Weeds ( %n¢
al ., 1995, Lodos et al ., 1998; ¥nder et al .
2011).

Bagrada amoenula (Walker, 1870)

Distribution of the studies area: Adéyaman, L dlost plants: f &ryngium
campestre , Brassica napus , Eryngium campestre , Coriandrum sativum , Punica granatum
Sinapis arvensis, Brassica napus  var. oleifera, Capparis spinosa , Sysmbrium officinale ;

ofaxun L jo eisydolaloH ays jo-euthor

Coriandrum satvum ( Fent et al ., 2010; G°z¢s a-ék et al ,
Bagrada (Nitilia) stolida (Herrich -Schaeffer, 1839)

Remarks: Bagrada cicur Hor v §t h, 1 Bagréda eonfusa Hor v 8t h, 193%)
used in the revised literature as synonyms for Bagrada (Nitilia) stolida.

Bagrada (Nitilia) stolida  (Herrich -Schaeffer, 1839) was used as the valid name for /S
these old records given in this study. =
Distribution of the studies area: Bat man, Diyarbakér, Gazi antfer
fa, (Fent et al., 2010). Host plants: Capparis sp., Salsola sp., Sinapis sp., Umbellife- ;
rous ©plants, Weeds. ¥nder et al ., (1995) ; LD d
have recorded it as Bagrada cicur , and ¥zgen et al . (2005a9

Bagrada confusa in wheat fields at Batman province.
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Bagrada concinna Hor vg8t h, 1936

Distribution of the studies area: Diyarbakér, Gaziant ep, Ma r
Habitat and host plants: Scrub and meadow area, Capparis sp., Sinapis sp., We-
eds (¥nder et al ., 1995; Lodos et al ., 1998; ¥

Bagradalepida Hor v8th, 1936
Distribution of the studies area: Diyarbakér, G a zHalatat anel post Si i r t
plant: Scrub and meadow area, Alyssummurale , Weeds (¥nder et al .,
et al., 1998; ¥nder et al., 2006) .

Brachynema virens (Klug, 1845)
Distribution of the studies area: Lanl & wHost plant: Unknown (¥nder et
1995).

Carenoplistus acutus (Signoret, 1880)

Distribution of the studies area: Adéyaman, Hahitatd iSoryb and meadow
area (¥nder et al ., 1995; ¥nder et al ., 2006) .

Carpocoris coreanus Distant, 1899

Remarks: Carpocorisiranus Tamani ni , 1958 recorded by Kar ac
(1995) and Lodos et al (1998) from the study area is actually synonymous name of
Carpocoris coreanus Distant 1899.

Distribution of the studies area: Adéyaman, Gaziant ep, Diyar bal
L an | & Habitad and host plants: Centaurea sp., Compositae plants, Euphorbia
sp., Medicago sativa , Sinapis sp., Trifolium sp., Tritcum sp., Verbascum sp., Scrub
and meadow area, Tabacco, Weeds (Karaat, 1986; ¥nder et al
1998); Carduus pycnocephalus , Centaurea calcitrapa L., Centaurea sp., Onopordum
acanthium ( ¥ nder et al ., 2006 ; G°z¢ia-ék et al ., 20
Carpocoris fuscispinus (Boheman, 1849)
(]
Distribution of the studies area: Adéyaman, Diyarbakér, Gazg a
Host plants:  Carduus pycnocephalus , Centaurea sp., Echinops microcephalus , Onopordum g
acanthium ( ¥ nder et al ., 1995, G°ez¢sa-¢€ek et al ., 20 !
Antheminia lunulata (Goeze, 1778) §
I
Remarks: The combination of this species, given as Antheminia lunulata (Goeze, =
1778) as the valid name in this study, is Carpocoris lunulatus  (Goeze, 1778) given 5
in the reviewed |iterate¢gre (¥nder et al ., 2%06
The valid genus name is  Antheminia . 2
Distribution of the studies, area: Diyarbakeér, (¥nder et al . &
Diyarbakér, Lanl éur fa ( Glahbitata Séub and tmeadolv .area 2 0 151 )
(¥nder et a&lbstplant:2 E0pborbia helioscopia ( G° z¢,a- &€k et al . ~ 2
Carpocoris mediterraneus Tamanini, 1958 N
N
Distribution of the studies area: Gaziantep, Habitat: Scrub and meadow area =
(¥nder et al., 1995; ¥nder et al., 2006). §
Carpocoris pudicus (Poda, 1761) g
N
Distribution of the studies area: Diyarbakeér, Gazi aHostplants: Lan|I<®u

Carduus pycnocephalus , Centaurea iberica , C. solstitialis , Echinops microcephalus
Trifolium sp., Cherry, Wheat (¥nder et al ., 1995; ¥
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2005b; Bolu et al ., 2006 ; G°z¢sa-€k et al ., 201
Carpocoris purpureipennis (De Geer, 1773)

Distribution of the studies area: Adéyaman, Diyarbakéeér, Gazi ant
L anl & Host mants: Almond, Tabacco, Weeds, Wheat, Carduus pycnocephalus

Echinops microcephalus , Helianthus annuus ( Kar aat , 1986; ¥nder e
¥zgen et al ., 2005a; Bolu et al., 2006; G°z¢a-

Codophila pusio  (Kolenati, 1846)

Distribution of the studies area: Diyarbakér, Gazi #abitaegnd Mar d
host plants: Chenopodium sp., Circium sp., Euphorbia sp., Onopordum sp.,
Peganum harmala , graminaeous and leguminosaeous plants, Weeds, Scrub and

meadow area (¥nder et al ., 1995, Lodos et al .,
Codophila varia (Fabricius, 1787)
Distribution of the studies area: Adéyaman, Diyarbakéeér, Gazi ant

Host plants: Carduus pycnocephalus , Carthamus sp., Centaurea iberica , C.
solstitialis , Circium sp., Daucus sp., Echinops ritro , Scolymus sp., Eryngium
campestre , E. creticum, Helianthus annuus , Sesamum indicum Echium plantagi-

neum, Medicago sativa, Onopordum  sp., Sinapis sp., Verbascum sp., Umbelliferous

and graminaeous plants, Weeds (¥nder et al ., 1995; Lodos et
al ., 2006 ; eta®201d)aance ik recorded as  Codophila varia varia  (Fabricius,

1787)in the studies area Mardin province, on Apiaceae by Matocq et al. (2014).
Coridius viduatus (Fabricius, 1794)

Remarks: The combination of this species, given as Coridius viduatus  (Fabricius,

1794) as the valid name in this study, is Aspongopus viduatus (Fabricius, 1794)
given in the reviewed l|iterat¢re (¥nder et al .,
The valid genus name is  Coridius.
Distribution of the studies area: Gaziantep, Habitat: Scrub and grassl and
et al., 2006). 2
>
Derula delagrangei Puton, 1892 ‘;—’
Distribution of the studies area: Adéyaman, Di yarbakér, H@az i &n t
plants: Daucus carota ; Verbena officinalis (Verbenaceae) ( ¥ nder et al ., 1% 9
et al., 2006; G°z;a-€ék et al., 2011). =
Derula flavoguttata Mulsant & Rey, 1856 C!‘?D,
Distribution of the studies area: Adéyaman, Di yar balHést plantGa z i ga n
Verbena officinalis ( ¥nder et al ., 1995; ¥nder et al., 220
c
Dolycoris baccarum (Linnaeus, 1758) z
<
I?istributionofthestudies’area: Adéyaman, Diyarbakéeér, Gazi ant
Lanl ur f a,HostL @ants: a kKAlmond, Legume Forage Crops, Olive, Pistachio, N,
Pomegranate, Tabacco, Weeds, Wheat, Brassica napus var. oleifera , Sinapis arvensis , )
Sysmbrium officinale , Ervum ervilia , Lens culinaris , Gundelia sp., Onopordum =
acanthium , O. carduchorum , Sesamum indicum , Silene colorata , Verbascum thapsus 2
(Lodos et al ., 1984, Karaat, 1986; Ak kaya, B9
1998, Bol u, 2002; ¥zgen et al ., 2005 a; ¥zg&n

G¢zs,a-€k et al., 2011; Kaplan et al., 2011).
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Dryoderes umbraculatus (Fabricius, 1775)

Distribution of the studies area: Adéyaman, Mar di most plard: z iCentadrae p ,
sp. (¥nder et al ., 1995; G°z¢ ia-ék et al., 2011

Eurydema fieberi (Schummel, 1836)

Remarks: Eurydema armeniaca Kol enat i 1846 is used mistake
(2006). This name is invalid and synonymous of E.fieberi .

Distribution of the studies area: Adéyaman, Bat man, Diyarbakér,
urfa, Habitat: Scr ub and meadow ar ea ( Mostgplants: eBrassad . |, 2
napus , Capparis sp., Cardaria draba , Crambe orientalis , Lepidum sativum , Sinapis
arvensis , Sysmbrium officinale ( ¥nder et al ., 1995; Lodos et
2006; G°z¢sa-ék et al., 2011; ¥zgen, 2012).

Eurydema putoni (Jakovlev, 1877)

Remarks: The combination of this species, given as Eurydema (Eurydema) putoni
(Jakovlev, 1877) as the valid name in this study, is as Eurydema formosum  (Puton,
1895) given in the reviewed (¥nder et al ., 1
2006) Il iterature records. ltds not a valid com

(I

) -

Distribution of the studies area: Diyarbakér, Ga z i Hahitateam hostMa r d
plants : Capparis sp., Sinapis s p . , We eds, Scrub and meadow
1995; Lodos et al ., 1998; ¥nder et al ., 2006
al., 2014).

Eurydema laticollis Horv§8th, 1907

Distribution of the studies area: Di y ar b &&d#at ; Scrub and meadow area
(¥nder et al., 2006) .

Eurydema oleracea (Linnaeus, 1758)

Distribution of the studies area: Gaziantep, Habitat : Agriculture field, Scrub and
meadow area (¥nder et al., 1995; ¥nder et

Q

Eurydema ornata (Linnaeus, 1758)

Remarks: The combination of this species, given as the valid name Eurydema ornata
(Linnaeus, 1758) in this study, is also given as Eurydema ornatum (Linnaeus, 1758)
in some reviewed |literate¢gre (G°zga-ek et
1995, Lodos et al ., 1998; ¥zgen et al .,
study, information belonging to these records was combined.

Ss1eH au Jo reusnor
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Distribution of the studies area: Adéyaman, Diyarbakér,
(G°z¢a-€k et al ., 2011; Mat ocqg et al ., 2014 ¢,
Lodos et al ., 1998; ¥zgen et a | Habitat 2afd0 s ;
plants: Brassica napus , Capparis sp., Cardaria draba , Crambe orientalis , Lepidum
sativum , Sinapis arvensis , Sysmbrium officinale ; Carthamus s p . , (G°z¢a-
2011; Matocq et al., 2014);  Alhagi sp., Alyssum murale , Capparis sp., Cirsium sp.,
Cornus mas , Fagus sp., Medicago sativa , Onobrychis sativa , Ononis sp., Onopordum
sp., Pirus malus , Rorippa sp., Sinapis sp., Spinacia oleracea , Triticum sativa , Verbascum
sp., Veronica sp., Vicia cracca, Cruciferous and Umbelliferous plants, Scrub and
meadow area (¥nder et al ., 1995, Lodos et
al., 2006).
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Eurydema rugulosa (Dohrn, 1860)

Remarks: Thi s species was recorded by ¥nder et al
from Gaziantep as Eurydema rugulosum (Dohrn, 1860). and probuably this is were
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used as mis spelling.

Distribution of the studies area: Diyarbakér, Mar di n, (Mat ocqg et
(¥nder et al ., 1995; Habitader Setulaland 20O08&Jdow ar e
al ., 1995; ¥nder et al., 2006).

Eysarcoris ventralis (Westwood, 1837)
Remarks: Eysarcoris inconspicuus (Herrich -Sc h2 f f er , 1844) is recor
(¥nder & Adége¢zel, 1979; Karaat , 1986; ¥nder e
et al., 2005a) from the study area, this name is actually synonymous name of Eysarcoris
ventralis (Westwood, 1837).
Distribution of the studies area: Adéyaman, Diyarbakér, Gazi an
Lanl éur f aHostlplantsn aGryza sativa ; Salvia s p . , (G°z¢a-€k et al

tocq et al., 2014). Circium sp., Cistus sp., Equestrum sp., Inula sp., Juniperus sp.,

Laurus nobilis , Mentha sp., Salix sp., Salvia sp., Sideritis sp., Verbascum sp., Tamarix

sp., Triticum sativa , Graminaeous plants, Tabacco, Wheat, Weeds, and collecting

with light trap (¥nder & Adégéizel, 1979, Kar a
al ., 1998; ¥zgen et al ., 2005a) .

Graphosoma italicum (Mgl l er, 1766)

Distribution of the studies area: Gaziantep, Habitat : Daucus spp., Alyssum murale ,
Meadow pasture (¥nder et al ., 1995; Lodos et a

Graphosoma lineatum (Linneaus, 1758).

Distribution of the studies area: Di yar bakér Host\pant:d iPistacia sp. (Bolu
et al., 2005).

Graphosoma melanoxanthum Hor vg8t h, 1903

Distribution of the studies area: Di y ar b &#&b#at; , Scrub and meadow area
(¥nder et al ., 2006) .

Graphosoma semipunctatum (Fabricius, 1775)

Remarks: The combination of this species, given as Graphosoma semipunctatum
(Fabricius, 1775) as the valid name in this study, is Graphosoma creticum Hor v §t
1909 given in the reviewed literatg¢re (¥nde
al., 2006; G°zs a-ék et al., 2011) records.
In the Ancient literature records reviewed in this study, such synonymous name was

given as Graphosoma cretcum Hor v 8§t h, 19009. | G. Orsticurm ytan e ray m
junior synonym of  G. semipunctatum (See Gapon, 2007)

—_ =
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Distribution of the studies area: Adéyaman, Diyarbakér, L@adi
urfa, Habitat and host plants: Conium maculatum , Daucus carota , Eryngium creticum
E. campestre Meadow pasture, Weeds ( ¥nder et al ., 1995; Lod
et al., 2006; G°z¢s a-€ék et al., 2011).

Graphosoma stali Horv8th, 1881

‘A3
»

Distribution of the studies area: Diyarbakér, Ga z i Hahitatend hostMa r
plant: Api aceae, Meadow pasture (¥nder et al .,
al., 2006).

0202 ‘pON>'(2)2

Holcogaster fibulata (Germar, 1831)

Distribution of the studies area: Gaziantep, Habitat: Scrub and meadow area
(¥nder et al ., 1995; ¥nder et al., 2006) .
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Peribalus (Peribalus) strictus strictus (Fabricius, 1803)
Remarks: The combination of this species, given as Peribalus (Peribalus) strictus
strictus (Fabricius, 1803) as the valid name in this study, Holcostethus (Holcostethus)
strictus ( Fabricius, 1803) given in the reviewed I
combination. The valid genus name is Peribalus.
Distribution of the studies area: Gaziant ep, Mardin (Matocqg et
al ., 1995; Lodos et al ., Hab3a®ahd host pladite: r  Jduniperus . 2
sp., Punica granatum , Sinapis sp., Triticum sativa , Verbacum sp., Scrub and meadow
area, Weeds (¥nder et al ., 1995, Lodos et al .,

Peribalus (Peribalus) strictus vernalis (Wolff, 1804)

Remarks: The combination of this species, given as Peribalus (Peribalus) strictus
vernalis (Wolff, 1804) as the valid name in this study, Holcostethus (Holcostethus)
vernalis ( Wo | f f | 1804) given in the reviewed I|iter
al ., 1998; ¥zgen et al ., 2005 a; Bolu et al ., ]
2011; ¥zgen, 2012) records. Itds not a vali
Peribalus.
Distribution of the studies area: Adéyaman, Bat man, Diyarbakéeér,
Siirt, L Habitatand hbsa plants: Arundo donax, Celtis australis, Centaurea

sp., Crataegus sp., Pistacia vera, Prunus malus, P. Amygdali, P. armeniaca, Pirus
malus, Punica granatum, Quercus  sp., Rosa sp., Rubus sp., Sinapis sp., Solanum
melongena, Triticum sativa, Verbascum  sp. Almond, Meadow pasture, Weeds, Wheat,

(¥nder et al ., 1995; Lodos et al ., 1998; ¥zger
et al ., 2006 ; Gez¢sa-¢€eék et al ., 2011; ¥zgen, 20
Leprosoma tuberculatum Jakovlev, 1874
Remarks: The combination of this species, given as Leprosoma tuberculatum  Jakovlev,
1874 as the valid name in this study, Leprosoma inaequale Hor v §t h, 1911 gi
the reviewed I|iterature (G°z¢ a-¢€eék et al., 201
(see Gapon, 2008). 2
>
Distribution of the studies area: Di yar b Hdstéptant: Poa annua ( G° z ¢ a- é%
al., 2011). 5
®
Leprosoma stali Douglas & Scott, 1868 T
)
Distribution of the studies area: Di y ar b &&b#at: , Scrub and meadow area g
(¥nder et al ., 1995; ¥nder et al., 2006) . E
Mustha longispinis Reuter, 1890 g
Distribution of the studies area: Diyarbakéeér, Gaziant ep,HosMa iZd i
plants: Almond, Pistacia s p . (¥nder et al ., 1995; ¥zgenz e
2006). =
Mustha spinosula (Lefebvre, 1831) N,
N
Distribution of the studies area: Adéyaman, Diyarbakéeér, Gazian
urfa, Habitat: Agricultural field and forest, Ooli ve, Scrub and mead o§v
al ., 1995; ¥nder et al., 2006; Kaplan et al .j
o
Mustha vicinia ~ Hoberlandt, 1997 S
Remarks: According to Fent, Dursun et al (2010) Mustha incana is confused with M.

vicina. Mustha incana is no record for this species from Turkey, except the one given
mi stakenly by ¥nder et al. (1995).
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Distribution of the studies area: Gaziantep, (¥nder et al . :
2006) ; Adéyaman, Diyarbakér, L a nHalgtat:r fSerub @@® z ¢ a -
meadow area (¥nder et al ., Ho8tPlants: ¥Hadagnus spt, al

Ficus carica , Morus sp., Quercus sp., Pistacia vera , Prunus armeniaca ( G° z ¢ a- é k
al., 2011).

Neottiglossa bifida (Costa, 1847)

Distribution of the studies area: Gaziantep, Habitat : Scrub and meadow area
(¥nder et al ., 1995; ¥nder et al., 2006) .

Neottiglossa leporina (Herrich-Schaffer, 1830)
Distribution of the studies area: Di y ar b &&bat :;;, Scrub and meadow area
(¥nder et al ., 1995; ¥nder et al., 2006) .

Nezara viridula (Linnaeus, 1758)

Distribution of the studies area: Adéyaman, Bat man, Diyarbakér
di n, Siirt, L a rHobsé planté: a ,Althdeé sp.n €dpparis sp., Centaurea sp.,

Hordeum vulgaris, Morus alba , Onopordum sp., Paliurus sp., Phloemis sp., Phaseolus
vulgaris, Rubus sp., Sesamum indicum, Sinapis  sp., Styrax sp., Thymus vulgaris, Triticum

sativa, Verbascum sp., Viciafaba, Umbel | i f erous plants (Akkaya,
1995; Lodos et al., 1998).

Palomena prasina (Linnaeus, 1761)

Distribution of the studies area: Gaziantep, Habitat : Scrub and meadow area
(¥nder et al ., 1995; ¥nder et al ., 2006) .
Palomena viridissima (Poda, 1761)
Distribution of the studies area: Mardin, Hostplants: Cherry, Wheat (¥zg
2005a; ¥zgen et al ., 2005b).
Pausias martini (Puton, 1890) o
o
Distribution of the studies area: Di y ar b &ldstptants: Elaeagnus sp., Morus 5
sp., Punicagranatum ( G°®z¢,a- €&k et al ., 2011). ‘;—’
Picromerus conformis (Herrich -Sch2ffer, 1841) ;3"
Distribution of the studies area: Di yar b #ldbiéar:, For est area (¥ r%d €
2006). a
_8
Piezodorus lituratus (Fabricius, 1794) o
QD
Distribution of the studies area: Adéyaman, Bat man, Di yarbak@r
din, Siirt, L anHost planfs:a , Almbng,rLagarke, Forage Crops, Wheat, =
Crataegus azarrolus , Elaeagnus sp., Ervum ervilia , Lens culinaris , Medicago sativa , z
Trifolium sp., Morus sp., Prunus armeniaca ( Lodos et al ., 1984; ARk
et al ., 1995; Bolu et al., 2005; ¥zgen et al .,
2011). =
Pitedia pinicola (Mulsant & Rey, 1852) g
Distribution of the studies area: Gaziantep, Habitat: For es't area (¥ r]id €
1995; ¥nder et al ., 2006) . Q
o
Rhaphigaster nebulosa (Poda, 1761)
Distribution of the studies area: Adéyaman, Diyarbakeér, Gaziant

urfa, Host plants: Elaeagnus sp., Morus sp., Vitisvinifera ( ¥ nder et al ., 19
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et al ., 1998; ¥zgen et al., 2005b; G°z¢i,a-ék et
Risibia christophi (Jakovlev, 1885)

Distribution of the studies area: Diyarbakér, iGebitati a Bctule pnd

meadow area (¥nder et al ., 1995; ¥nder et al .,
Sciocoris atifi Lodos & ¥nder, 1982

Distribution of the studies area: Gaziantep, Siirt, Habitat: Farmland, Scrub and

meadow area (¥nder et al ., 1995; ¥nder et al .,

Sciocoris capitatus Jakovlev, 1881

Distribution of the studies area: Adéyaman, Diyarbakeér , Hodar di n
plants: Aegilops cylindrica , Alopecurus myosuroides , Hordeum geniculatum ( ¥ nder et
al ., 1995; ¥nder et al ., 2006 ; Gez¢a-€k et al
Sciocoris cursitans (Fabricius, 1794)
Distribution of the studies area: Di yar bak &r , Hdstglantsg uBramas,inermis ,
Lolium rigidum , Hordeum murinum , H. geniculatum ( Lodos et al ., 1984;
1995; ¥nder et al ., 2006 ; G°ez¢sa-€eék et al ., 201
Sciocoris deltocephalus Fieber, 1861
Distribution of the studies area: Di y ar b &#&bigat :;, Scrub and meadow area
(¥nder et al ., 1995; ¥nder et al., 2006) .
Sciocoris distinctus Fieber, 1851
Distribution of the studies area: Mardin, Habitat: Vi neyard area (¥zgen
Sciocoris helferi Fieber, 1851
Distribution of the studies area: Di yar bak&r , Hbsaplants u rAfogecurus
myosuroides , Aegilops cylindrica ( G° z¢a-ék et al ., 2011) .
(&
Sciocoris hoberlandti Wagner, 1954 g
. >
Distribution of the studies area: Di yar bakér , Host plang:.u r Aegilpps ‘“o—’
cylindrica, Alopecurus myosuroides , Poaannua ( G°® z¢,a- &k et al ., 20 gl)
Sciocoris homalonatus Fieber, 1851 ;
)
Distribution of the studies area: Mardin, Habitat: Scrub and meadow %r €
et al ., 1995; ¥nder et al., 2006) . 2
Sciocoris luteolus (Fieber, 1861) g
pistributionofthestudiesarea; Adéyaman, Diyarbakér, Gazig‘an
Lanl| & Hosfpents: Aegilops cylindrica , Alopecurus myosuroides , Hordeum murinum , 3
Hordeum sp., Secale montanum , Triticum s p . (¥nder et al ., 19955
G°z¢ia-ék et al., 2011). o
Sciocoris macrocephalus Fieber, 1851 @
Distribution of the studies area: Adéyaman, Diyarbakér, Gazigan
Habitat: Agricul tur al area, Scrub and meadow ar,ga
o

al., 2006; Matocq et al., 2014).

(074

Sciocoris maculatus Fieber, 1851

Distribution of the studies area: Di yar bak&r , Hoktplants: & WBrorhus tectorum
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Loliumrigidum ( ¥zgen et al ., 2005a; G°z¢s a-ék et al
Sciocoris ochraseus Fieber, 1861

Distribution of the studies area: Diyarbakér, Ma r d i nHabit&:i iAgritujturall & r n a |
area, Scrub and meadow area (¥nder et al , 199

Sciocoris pallens Klug, 1855

Distribution of the studies area: Gaziantep, Habitat: Agricultural area, Scrub and
meadow area (¥nder et al , 1995; ¥nder et al

Sciocoris pictus ~ Wagner, 1959

Distribution of the studies area: Bat man, Diyarbakeér, H&mar i ant ¢
Olive, Scrub and meadow ar ea, Weeds (¥nder et
et al ., 2005b; ¥nder et al , 2006) .
Sciocoris ressli ~ Wagner, 1966
Distribution of the studies area: Diyarbakér, Gazi a Habigapand L an|l
host plants:  Astragalus sp., Rubus s p . , Scrub and meadow area (
Lodos et al , 1998; ¥nder et al , 2006) .
Sciocoris sulcatus Fieber, 1851
Distribution of the studies area: Adéyaman, Bat man, Diyarbaké
Lanl & Hosfpents: Aegilops cylindrica , Alopecurus myosuroides , Bromus inermis , B.
tectorum , Hordeum sp., Lolium rigidum , Poa annua, P. bulbosa, Tritcum s p . (¥nder
al ., 1995; ¥zgen et al , 2005 a; Gez¢sa-¢eék et al
Stagonomus amoenus (Brul |l ®, 1832)
Distribution of the studies area: Gaziant ep, [Hostiplang u Cérthamus sp.
(¥nder et al., 2006; G°z¢s a-€ek et al , 2011) .
Stagonomus bipunctatus (Linnaeus, 1758) o
o
Distribution of the studies area: Adéyaman, Diyarbakér, Glesti a§n t
plants: Carthamus sp.; Salvia viridis , Verbascum s p . (¥nder et al , 21
al ., 1998; ¥nder et al , 2006 ; G z¢a-€k et a%.
Staria lunata (Hahn, 1835) ;
)
Distribution of the studies area: Adéyaman, Diyarbakeér, Gasti a‘a‘zn t
plant: Carduus pycnocephalus ( Ast eaceae) (¥nder et al ., %92
Gez¢a-€&k et al., 2011; Matocqg et al., 2014) .3
o
Tarisa subspinosa (Germar , 1839) 3
c
Remarks: The combination of this species, given as Tarisa subspinosa (Germar , 1839) z
as the valid name in this study, Tarisa fraudatrix Hor v 8§t h, 1891 gi“ve
reviewed |literature (¥nder et al , 2006) . reco
Distribution of the studies area: Di y ar b &l&biat ;, Scrub and meadow area @
(¥nder et al ., 2006) . z
Tarisa virescens Herrich -Sch2 f f er |, 1851 :J
o
Distribution of the studies area: Gaziantep, Habitat and host plants: Anchusa S
sp., Salsola s p . , Scrub and meadow area (¥nder et a

¥nder et al , 2006) .


https://species.m.wikimedia.org/wiki/Ernst_Friedrich_Germar
https://species.m.wikimedia.org/wiki/Ernst_Friedrich_Germar
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Tholagmus flavolineatus (Fabricius, 1798)

Distribution of the studies area: Adéyaman, Di yar bakHahitat anGa z i arn
host plants:  Centaurea sp., Circium sp., Eryngium campestre , E. creticum, Juniperus
sp., Vitex agnus -castus, Graminaeous and Umbelliferous plants, Agricultural area,

Scrub and meadow area (¥nder et al ., 1995; Lo
G°z¢ia-ék et al., 2011).
Trochiscocoris hemipterus (Jakovlev, 1879)
Distribution of the studies area: Di y ar b Hdstoplant: Unknown (Matocq et al.,
2014).
Trochiscocoris rotundatus Hor v§t h, 1895
Distribution of the studies area: Ad é y a midabitat: Scrub and meadow area
(¥nder et al ., 2006) .
Ventocoris achivus (Hor vsgth, 1889)
Remarks: The combination of this species, given as Ventocoris achivus ( Hor v 8t h,
1889) as the valid name in this study, is as Ventocoris falcatus (Cyrillus, 1787) given
in the reviewed (¥nder et al., 1995; ¥nder et
al ., 2011) |l iterature records.Dulrtsbusn nkotFHanty a
should probably be  Ventocoris achivus ( Hor v8t h, 1889) .
Distribution of the studies area: Di yar bak&r , Héabiah&ané bostfplant:
Chondrilla s p . , Scrub and meadow area (¥nder et al
G°z¢i,a-ék et al., 2011).
Ventocoris horvathi (Puton, 1896)
Distribution of the studies area: Diyarbakéeér, Gaziantep, Mar dir
Habitat and host plant: Chondrila sp., Scrub and meadow area (
Lodos et al ., 1998; ¥zgen et al., 2005a; ¥nder
[
Ventocoris rusticus (Fabricius, 1781) g
>
Remarks: The combination of this species, given as Ventocoris rusticus (Fabricius, ‘“o—’
1781) as the valid name in this study, is as Ventocoris trigonus  (Krynicki, 1871) =
given in the reviewed (¥nder et al., 1995; 3L«
literature records. l'tds not a vali & restousb i nfat
(Dursun & Fent, 2013). It should probably be Ventocoris rusticus (Fabricius, 1781) g
Distribution of the studies area: Gaziantep, Habitat and host plants: Ranunculous -r%
and Cruciferous plants, Scrub and meadow ar%¥®a
1998,; ¥nder et al., 2006). 3
c
Vilpianus galii  (Wolff, 1802) z
\_<
Distribution of the studies area: Di yar bakér , Hasitatiara hdstpfant:
Mentha s p . , Scrub and meadow area (¥nder et al.mwm
et al., 2011). )
Zicrona coerulea  (Linnaeus, 1758) §
Distribution of the studies area: Adéyaman, Di yar bakér Habiga z ié‘a n
and host plants: Centaura sp., Carthamus sp., Equestrum sp., Mentha sp., Prunus S
domestica , Rubus sp., Urtica s p . , Scrub and meadow area (Lod

et al ., 1995; ¥nder et al ., 2006 ; Gez¢ia-€k et
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Family Plataspidae

Coptosoma costale St -1, 1853
Distribution of the studies area: Gaziantep, Habitat: Scrub and meadow area
(Lodos & ¥nder, 1978; ¥nder et al., 1995; ¥nde
Coptosoma scutellatum (Geoffroy, 1785)
Distribution of the studies area: Mardin, Hostplant Weeds (Lodos & ¥nder,

Family Scutelleridae

Ellipsocoris trilineata Mayr, 1864
Distribution of the studies area: Gaziantep, Habitat: Scrub and meadow area
(¥nder et al ., 1995; ¥nder et al ., 2006) .
Eurygaster austriaca Schrank, 1776
Distribution of the studies area: A d é y a nmtabitat and host plant: Agricultural
area, Tritcum s p . (¥nder et al ., 1995; ¥nder et al ,

Eurygaster hottentota (Fabricius, 1775)

Distribution of the studies area: Di yar bHdbigarr ,Agricul tur al area,
al ., 1995; ¥nder et al., 2006)
Eurygaster integriceps Puton, 1881
Distribution of the studies area: Adéyaman, Bat man, Diyarbakéeér,
Siirt, Lanl & wHalitaa and hoStrplart:k , Agricultural area, Pistacia sp.,
Wheat (Lodos, 1948; Kéran, 1995; Lodos et al.
al ., 2004; Bolu et al., 2005; ¥nder et al , 20
Eurygaster maura (Linnaeus, 1758) o
o
Distribution of the studies area: Di yarbakér, Gazi ant e pHabifsdtar d§i n
and hostplant: Agri cul tural area, Wheat (Lodos et %I
Irochrotus lanatus (Pallas, 1773) ’g’
Distribution of the studies area: Adéyaman, Diyarbakér , I|daat a r‘%t e
and host plants: Carduus pycnocephalus , Secale montanum , Lolium rigidum , Scrub g
and meadow area (¥nder et al , 1995; ¥nder eg
Irochrotus maculiventris (Germar, 1839) §
Distribution of the studies area: Gaziantep, Habitat: Scrub and meadow area, Weeds g“
(Lodos et al ., 1998; ¥nder et al ., 1995; ¥ndZr
<
Odontoscelis dorsalis (Fabricius, 1803)
Distribution of the studies area: Gaziantep, Habitat: Scrub and meadow area §
(¥nder et al ., 1995; ¥nder et al., 2006) . z
Odontoscelis fuliginosa (Linnaeus, 1761) 2
N
Distribution of the studies area: Di y ar b bdstéptant: Carduus pycnocephalus §

(G°z¢sa-ék & Fent, 2012) .
Odontoscelis minuta Jakovlev, 1882

Distribution of the studies area: A d é y a nHost plant:  Carduus pycnocephalus
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(G°z¢sa-eék & Fent, 2012).

Odontoscelis seminitens Wagner, 1953

Distribution of the studies area: Gaziantep, Habitat and host plants: Leguminous

and various plants, Scrub and meadow area (Lod
Odontotarsus caudatus (Burmeister, 1835)

Distribution of the studies area: Gaziantep, Habitat: Scrub and meadow area

(¥nder et al., 2006) .

Odontotarsus freyi Puton, 1882

Distribution of the studies area: Gaziantep, Habitat and host plants: Cistus sp.,
graminaeous plants , Poterium sp., Salvia sp., Sorghum halepense , Thymus sp., Triticum
sativa and also different species of weeds, Scrub and meadow area (Lodos et al.,

1998; ¥nder et al., 1995; ¥nder et al., 2006) .
Odontotarsus impictus Jakovlev, 1885
Distribution of the studies area: Adéyaman, Diyarbakér, Mar di n
L é r n &&bitat and host plants: Centaurea calcitrapa , Centaurea iberica, Scrub
and meadow area (¥nder et al ., 1995; ¥nder et
Odontotarsus rufescens Fieber, 1861
Remarks: The combination of this species, given as Odontotarsus rufescens Fieber, 1861
as the valid name in this study, is as Odontotarsus karatasensis  Hoberlandt, 1955 given
in the reviewed |literature (Lodos et al ., 1998
records. ltds not a valid combO. muedcen®.n and a | un
Distribution of the studies area: Gaziantep, Habitat and host plant: Centaurea
sp., graminaeous plants,  Triticum sativa and different species of weeds, Scrub and
meadow area (Lodos et al ., 1998; ¥nder et al .,
Odontotarsus obsoletus obsoletus Horvsg&8th, 1906 s
c
Distribution of the studies area: Di yar bake&r , Hbsapants: u rCeraapyrea g
calcitrapa , Centaurea iberica ( G° z ¢, a-¢ék & Fent, 2012). o
Odontotarsus oculatus Hor vgt h, 1881 5
T
Distribution of the studies area: Gaziantep, Habitat: Scrub and meadow area =
(¥nder et al ., 1995; ¥nder et al., 2006) . g
Odontotarsus plicatulus Hor vs§th, 1906 g
Distribution of the studies area: Adéyaman, Diyarbakér, Gazio::;xn
L an | & Habitad and host plants: Centaurea calcitrapa , Centaurea iberica, Scrub 5
and meadow area, Weeds (Lodos et al ., 19985 &¥n

G°z¢sia-€k & Fent, 2012).

Odontotarsus purpureolineatus (Rossi, 1790) %
pistribution ofthestudie’sareaz Adéyaman, Diyarbakér, Gaziwzan
Lanl éur f a,Habitaganchro$t plants: Sesamum indicum , Centaurea calcitrapa , 2
Centaurea iberica , Carduus pycnocephalus , Eryngium campestre, Scrub and meadow N
area, Weeds (Lodos et al ., 1998; ¥nder et aly.,
Fent, 2012).

Odontotarsus robustus Jakovlev, 1883

Distribution of the studies area: Adéyaman, Diyar bakHKabitatandGazi ant
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host plants: Centaurea calcitrapa , Centaurea iberica , Carduus pycnocephalus ,
Eryngium creticum , E. campestre, Scr ub and meadow area (¥nder
et al ., 2006 ; G°z¢sa-€k & Fent , 2012) .

Odontotarsus rufescens Fieber, 1861

Distribution of the studies area: Adéyaman, Diyarbakéeér, Gazi an!
urfa, Habitat and host plants: Centaurea calcitrapa , Centaurea iberica , Carduus
pycnocephalus , Eryngium creticum , Eryngium campestre , Scrub and meadow area,

Umbel l i ferae, Labiatae (¥nder et al ., 1995; L
Gez¢sa-6k & Fent, 2012).

Odontoscelis (Odontoscelis) dorsalis (Fabricius, 1798)

Remarks: The combination of this species, given as Odontotarsus dorsalis (Fabricius,

1798) as the valid name in this study, is as Odontotarsus seminitens  Wagner, 1953
given in the reviewed |iterature (¥nder et al
and a synonym of  O. dorsalis (Fabricius, 1798)

Distribution of the studies area: Gaziantep, Host plant: Unknown (¥nder e
1995).

Psacasta (Psacasta) exanthematica exanthematica (Scopoli, 1763)

Remarks: The combination of this species, given as Psacasta (Psacasta) exanthematica
exanthematica (Scopoli, 1763) as the valid name in this study, is Psacasta pallida
Reuter, 1902 given in the reviewed |iterate¢re
records. |1 tds not a valid combi Petanttematicand it ds

Distribution of the studies area: Gaziantep, Adéy améabitat add y ar b
host plants:  Anchusa azurea , Echium sp., Triticum sp., Scrub and meadow area
(¥nder et al., 1995; Lodos et al., 1998; ¥nder

Psacasta tuberculata (Fabricius, 1781)

Distribution of the studies area: Gaziantep, Habitat: Scrub and meadow area
(¥nder et al., 1995; ¥nder et al., 2006).
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ABSTRACT: Gastric caecum is the region of the midgut in alimentary canal of insects. The

main role of the gastric caecum in digestion is secreting the digestion enzymes. In this study,

the gastric caecum of  Ventocoris fischeri (Herrich -Schaffer, 1851) (Heteroptera, Pentatomidae)
was investigated with using light microscope and scanning electron microscope. In V. fischeri ,
the gastric caecum is the last part of the midgut and has four longitudinal rows. The wall of

each row has single layer cuboidal epithelium. The lumen of the gastric caecum contains
numerous bacteria that have a role in helping digestion. The gastric caecum is connected to

the alimentary canal at the region called as the pylorus.
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INTRODUCTION 2012; Limiek et al.,
position and number of the gastric
Gastric caecum is highly specialized part caecum show diversity among different
of the midgut in insects but it generally is insect groups i.e. 2 in some Diptera
connected to the hindgut in the species larvae, 8 in Blattodea, many in Heteroptera
belonging to Heteroptera suborder. The and some Coleoptera (Amutkan, 2012;
main duty of the gastric caecum of Chapman, 2013). The lumen of the gastric
insects is secreting enzymes for helping caecum in many insects is associated
digestion (Amutkan, 2012; Zucchi et al., with different symbiont bacteria that

An Open Access article distributed under the Creative Commons 4.0 (CC BY NC SA) International License.
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helping the digestion process (Amutkan,
201 2, Zucchi et al .,
2020).

Heteroptera suborder constitutes a widespread
group of insect and includes over 40.000
identified species in the world.

These 40.000 species are classified
under the 140 families with over 5.800
genus (Henry, 2009;
Limiek et al.,
1.520 species belonging to 40 families of
Heteroptera suborder were identified un-

ti  today (Onder et al., 2006;
Kg,-g,kbasmgcé & Kéyak
2019; Limiek et al .,

Pentatomidae family is one of the families
of the suborder Heteroptera with the
highest number of species (about 5.000
identified species) all around the world.

Individuals of the Pentatomidae family
are generally called as stinkbugs and
show great diversity in feeding habits as
phytophagous, zoophagous or omnivorous
(Boyd et al., 2002; Parveen et al., 2015).
The mouth parts structures can vary in

consequence of the feeding habits.

Members of Pentatomidae family have
piercing -sucking mouth parts that used
for sucking the sap of crops, thus, most
of them can cause a great damage on
products of cultivated fields. However,
this group contains some species that
are used as biological control of harmful
insects. Accordingly, Pentatomidae family
has economical importance (Amutkan,
2012; Zucchi et al., 2012; Amutkan et
al ., 2015; Parveen
al., 2020).

Ventocoris is a genus which belongs to
Pentatomidae family and is represented
with twenty -four species, while this number

is 8 in Turkey (Dursun & Fent, 2013).
Ventocoris  fischeri (Herrich -Schaeffer,
1851) is a species that is classified in
genus Ventocoris and is a very widespread
species both in Turkey and in the world.

V. fischeri is located in Afghanistan, Armenia,
Azerbaijan, Egypt, France, Iran, Israel,
Kazakhstan, Portugal, Sudan, Syria,

et
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Tadzhikista n, Turkmenistan, and Uzbekistan.

Beddd<? it spledd®ih Athasyd,t Ani@rh, -
Antalya, Burdur, Corum, Konya, Mersin,

and Neviehir in Turkey
2006; Dursun & Fent, 2013). V. fischeri

can generally be found in the cultivated

areas but they are mostly seen on weeds

instead of cereals or wheat (Schuh &

Slatgs,1993)« | 2019;

202 0) Although it Tsuar vierg gommoa Ispecies,

there is no study on the structure of the
digestive tract of this species in the literature.

In our previously study, we described the
salivagy Ogllaisds of K. yfischkeri (Amutkan
p@ia € @l., 2019). The aim of this study

is to reveal the detailed structure of the
gastric caecum in V. fischeri in order to
get more information about the biology of
this stinkbug.

MATERIAL AND METHODS

The mature individuals of V. fischeri
males and females were collected from
the harvested crops and cultivated areas
around ¢aka Village
Ankara province in July 2018 and taken
to the laboratory. The alimentary canals
were dissected out and the gastric caecum
was separated from the alimentary canal.
After dissection process, the gastric caecum
samples were prepared for light microscopic
(LM) and scanning electron microscopic
(SEM) examinations.

and

Light microscopic examinations

Sofhk of thé YabtAc catclin™samfles ©
fixed in 10% formaldehyde for the LM
examinations. After fixation, they were

washed and dehydrated with the ascending

series of ethyl alcohol. Following the
dehydration step, the samples were
blocked in paraffin. The sections with 5

pm thickness were cut from the paraffin

blocks and the slide was stained with

hematoxylin -eosin (H&E). Examinations
were made under Olympus BX51 light

microscope and photographed.
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Scanning electron microscopic
examinations

For the SEM examinations, some of the
samples were dissected in 5% glutaraldehyde
and washed with phosphate buffer after-
ward. Then, the samples were dehydrated
and were dried with critical point drye r
(Polaron CPD 7501). Dried samples were
mounted on SEM stubs and coated with
gold (Polaron SC 502). The examinations
were applied with JEOL JSM 6060 SEM
at5-10 kV.

RESULTS AND DISCUSSION

The midgut is an essential part of the
insect digestive system. It also plays
critical roles in metabolism, immune
response, and homeostasis of electrolytes,
osmotic pressure, circulation, and other
physiological regulation (Takeda, 2012).

Midgut cells are actively involved in the
production and secretion of digestive
enzymes and absorption of nutrients
(Chapman, 2013).

In insects, the midgut is generally in the
form of a simple tube. The gastric cecum
varies in shape, number, and location
among insect orders (Glasgow, 1914;
Chapman, 2013). It has been reported
that closed -ended sacs (gastric cecum or
midgut cecum) are usually located at the
anterior end of the midgut, however,
they may also occur along the midgut or
in the posterior region of the midgut
(Li et al., 2018). While it is generally
located at the posterior end of the midgut

in Heteroptera species and form of 2 -4
rows (Amutkan, 2012; Gangurde et al.,
2019; Limiek et al .,
found in anterior part of the midgut in
Orthoptera species and form of finger  -like

projections (Polat, 2016; Amutkan,
2020). It has been indicated that these
sacs extend from the midgut and contain
bacteria that helps to digestion
(Amutkan, 2012). It has been stated that
the gastric cecum expands the surface
area in the digestive system and increases
digestive enzyme secretion and nutrient
absorption (Chapman, 2013; Li et al.,
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2018; Jurenka, 2019).

The digestive system of V. fischeri composed
of the foregut, the midgut and the
hindgut, similar to the digestive tract of
other Heteroptera species described
previously (Hirose et al., 2006; Prado et
al.,, 2006; Amutkan, 2012; Gangurde et
al ., 2019; Harris
al., 2020). The midgut is separated to
four parts. These parts are called as the
first, second, third and fourth ventriculus
The last region of the midgut is different
from the other parts as surface. It is
distinguished the presence of four
longitudinal rows known as gastric
caeca.

et al

Although this structure consists of four
longitudinal rows in V. fischeri (Figures
1, 2) and many Heteropteran insects,
this has two longitudinal rows in some

Heteroptera species such as Anasa
tristis  (Hemiptera, Coreidae), Largus
cinctus (Hemiptera, Largidae) and Largus
californicus (Hemiptera, Largidae)

(Steinhaus et al., 1956; Gordon et al.,
2016). In spite of that, there is no gastric
caeca in some insect as Graptostcthus
scrvus (Hemiptera, Lygaeidae) and  Sphex
flavipennis  Fabricius, 1793 (Hymenoptera,
Sphecidae) (Glasgow, 1914; Kurup, 1964 ;
Demir & Suigcmez, 2011). It is indicated
that the presence or absence of gastric
caecum in Heteroptera species has
taxonomic and phylogenic significance
(Gangurde et al., 2019). It is also stated
that morphological differences in the
structure vary considerably according to

the development degree of the families to
which the species belong (Glasgow,
1914; Chapman, 2013).

THe Qfte? durfacelof the badtric Baedah! ¥
V. fischeri is quite smooth and has a
slightly knottily (Figures 1, 2). It is also
encircled by trachea (Figures 1,3 -5).

In SEM investigation and the cross
sections of light microscope, it is
observed that the gastric caecum has
numerous canal shape structure
(Figures 2 -4). Each caecum consists of a
thin monolayer cuboidal epithelium with

presence of round shape nucleus

‘Kaxyun Jo eia)doislaH ay) Jo [eulnog
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(Figures 4 -6). It is also seen that the lu-
men of gastric caeca and the cytoplasm in
cells are full of with specific bacteria that
help to digestion (Figures 4 -8). While some
of these rode -shaped bacteria have generally
thick (Figure 7), some of them are thin
(Figure 8). It has been noticed that bacte-

ria are dividing (Figures 6, 7).

The association between species of Hemiptera
order and bacterial symbionts in their di-
gestive system has been of interest to ento-
mologists and micro -biologists long since
(Glasgow, 1914; Prado et al., 2006). Alt-
hough bacteria have been observed to
be associated with the gastric caeca in
digestive system, these bacteria have
been first identified in 1882 (Glasgow,
1914). Phylogenetic placement of the spe-
cies is easily conclusive by identifying of the
bacteria associated with gastric caecum in
digestive system of Heteroptera species

Figure 1. Outer surface of the gastric caecum in

Ventocoris fischeri.

105

(Prado et al., 2006).

The gastric caecum is connected to the
alimentary canal with the structure
which is known as the pylorus in V. fischeri
(Figures 9 -10). Itis surrounded by single  -layer
epithelium  (Figures 11 -12). The nuclei of
the cells are round in shape and located

at the basal site of the cell (Figures 11 -

12). It is observed that the granules in
different shape are found in the lumen
(Figures 13).

With this histological and morphological
studied, we revealed the structure of the
gastric caecum in V. fischeri . When all
these results are compared with the
previous studies in the literature, it was

observed that the general structure of V.
caecum wa

fischeri6s gastric
the species belonging to the Heteroptera
order.

GUFF

Trachea

(B) (SEM).
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Figure 2. Four longitudinal rows in cross section of the gastric caecum (SEM).
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0,1 mm

Figure4. Cross section of the gastric caecum. Trachea (T),
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Figure 5. Cross section of the gastric caecum. Trachea (T), nucleus (N), bacteria in cytoplasm of the
cell (B), bacteria in the lumen (*) (SEM).
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Figure6. Cross section
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Figure 7. Overall appearance of bacteria (thick shape) in cytoplasm of the cell (SEM).
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Figure 9. Overall appearance of the pylorus. Lumen (L), epithelium (E) (SEM).
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Figure 10. The cross section of the pylorus. Lumen (L), gastric caecum (GC) (H&E, LM).

Figure 11. The cross section of the pylorus. Lumen (L), nucleus ( B ) (H&E, LM).
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