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Abstract

Faunistic and systematic studies on Miridae of Turkey are reviewed and the distribution
and biogeography of the Turkish Miridae fauna is analyzed. In this study, two species in
one genus of Bryocorinae, eight species in two genera of Deracocorinae, 62 species in 30
genera of Mirinae, 18 species in 12 genera of Orthotylinae and 32 species in 20 genera of
Phylinae are recorded. In total, 123 species belonging to 65 genera of five subfamilies of
the family Miridae are recorded from Turkey. In this paper, the publications on the Miridae
in Turkey were reviewed and the biogeography of the Turkish fauna of Miridae have been
analyzed. Species composition, diversity and proportion of endemism varies considerably
between the biogeographic subregions of the country.

Zusammenfassung

Faunistische und systematische Studien zu Miridae der Tiirkei werden tiberpriift und die
Verbreitung und Biogeographie der tiirkischen Miridae-Fauna analysiert. In dieser Studie
werden zwei Arten in einer Gattung von Bryocorinae, acht Arten in zwei Gattungen von
Deraeocorinae, 62 Arten in 30 Gattungen von Mirinae, 18 Arten in 12 Gattungen von Or-
thotylinae und 32 Arten in 20 Gattungen von Phylinae erfasst. Insgesamt 123 Arten aus 65
Gattungen von fiinf Unterfamilien der Familie Miridae stammen aus der Tiirkei. In diesem
Beitrag wurden die Publikationen iiber die Miridae in der Tiirkei iiberpriift und die Bio-
geographie der tlirkischen Fauna der Miridae analysiert. Die Zusammensetzung der Arten,
die Vielfalt und der Anteil des Endemismus variieren stark zwischen den biogeografischen
Subregionen des Landes.

Introduction

The Plant bugs (Hemiptera: Miridae) are the most populated family of Hemiptera order,
with approximately 11.020 described species (Cassis & ScHuH 2012). Size variation in

487



Mirid bugs is from 1 to 15 mm. This family comprising eight subfamilies Isometopinae,
Psallopinae Cylapinae, Orthotylinae, Bryocorinae, Deraeocorinae, Mirinae, and Phylinae,
which among them subfamilies Mirinae and Phylinae are the most diverse. The Mirinae is
the largest subfamily of Miridae with 6 tribe and more than 4000 described species (Cassis
& SchHun 2012). The Miridae, like the suborder to which they belong are often assumed to
be ancestrally phytophagous. Adding to a plant-feeding bias might be the common name
“Plant bugs”; that phytophagy is dominant in the family can lead to a common-equals-pri-
mitive assumption (WHEELER 2001). Miridae are mostly phytophagous, but some species
are predacious or with mixed feeding (zoophytophages); most phytophagous species pre-
fer generative organs of plants (flowers, ovaries and fruits), some may feed on mature
seeds (LEHR 1988).

Biogeography is the branch of biology that studies the geographical distribution of animals
and plants. Biogeographic regions are usually defined separately for flora and fauna com-
munities and are largely restricted to the terrestrial areas of the Earth. Turkey is generally
divided into seven geographical regions. These geographical regions were separated ac-
cording to their climate, location, flora and fauna, human habitat, agricultural diversities,
transportation, topography and so on. Four regions were named after the seas bordering
them; the Aegean Region, the Black Sea Region, the Marmara Region and the Mediter-
ranean Region. The other three regions were named in accordance with their location in
the whole of Anatolia; Central, Eastern and Southeastern Anatolia Regions. Turkey is a
mountainous mass averaging about 1.000 meters in height. The topographic and climatic
structure give the country the opportunity to host a rich and diverse fauna (Y1Lbiriv 2016).
Turkey is one of the most interesting countries from the point of view of Heteroptera taxo-
nomy and biogeography.

Turkey occupies Asia Minor between the Mediterranean Sea and the Black Sea and stret-
ches into continental Europe. It has been known to possess a rich fauna of Miridae. Thus,
some faunistic and systematic studies about the family Miridae have been conducted by
both foreign and native researchers in Turkey. However, no attempt has been undertaken
to evaluate the distribution and biogeography of Miridae in Turkey. Yet, such a study is
essential for researchers who are interested in Miridae in West Palaearctic region inclu-
ding Turkey.

In this paper, the publications on the Miridae in Turkey were reviewed (HOBERLANDT 1955;
ONDER 1976; BingoL 1978; Lopos et al. 1978; ALtinavar 1981; ONDER et al. 1981; YavLa
1983; OzkaN 1984; KaraaT 1986; ONDER & Lopos 1987; OzBex & ALaoGLu 1987; Cam
1988; Lopos et al. 1989; ONDER et al. 1990, 1998; YiLpiriM & Ozeek 1992; GUCLU et al.
1995 a,b; CEvIK 1996; YasarakiNct & HiNcaL 1997,2000; Tezcan & Onper 1999, 2003;
YiLpirim et al. 1999; Atakan 2000; Beyaz 2000; Ozsarac & Kivak 2001; Lopos et al.
2003; Kivak et al. 2004; CETIN & ALA0GLU 2005; AyvIiLDIZ & ATLIHAN 2006; ONDER et al.
2006) and the biogeography of the Turkish fauna of Miridae have been analyzed.

Materials and Methods
In this paper, the previous publications on the Miridae of Turkey are reviewed and the

distribution and biogeography of the Turkish fauna of Miridae has been analyzed. In the
following text, the endemic species are indicated as such. Faunal similarities between geo-
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graphical regions of Turkey were evaluated, without regard to differences in region area
by using Jaccard coefficient of similarity (see LEGENDRE & LEGENDRE 1998). The
similarity matrix resulting from pair-wise calculations was then subjected to unweighted
arithmetic average clustering (Biodiv Pro2. program).

Result and Discussion

As a result, two species in one genus of Bryocorinae, eight species in two genera of
Deraeocorinae, 62 species in 30 genera of Mirinae, 18 species in 12 genera of Orthotylinae
and 32 species in 20 genera of Phylinae are recorded. In total, 122 species belonging to
65 genera of five subfamilies of the family Miridae are recorded from Turkey (Table 1,2).

Table 1. The number of Turkish Miridae by genera.

Number of Number of
species and endemic
subspecies species

Genus and

Family Subfamily e

Bryocorinae Macrolophus 2 -

Deraeocorinae Alloeotomus

Deraeocoris

Adelphocoris

Agnocoris

Alloeonotus

Aphanosoma

Apolygus
Brachycoleus

Calocoris

Capsus

Charagochilus
Closterotomus

Miridae
Creontiades

Mirinae -
Dionconotus

Grypocoris

Horistus

Liocoris

Lygus

Megacoelum
Orthops
Phytocoris

Polymerus
Rhabdomiris
Stenotus
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Taylorilygus
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Family

Subfamily

Genus and
subgenus

Number of
species and
subspecies

Number of
endemic
species

Miridae

Mirinae

Camponotidea

Acetropis

Leptopterna

Megaloceroea

Notostira

Stenodema

Trigonotylus

Orthotylinae

Anapus

Euryopicoris

Halticus

Orthocephalus

Strongylocoris

Blepharidopterus

Brachynotocoris

Globiceps f

Heterocordylus

Malacocoris

Orthotylus

Reuteria

Phylinae

Amblytylus

Atomoscelis

Campylomma

Chlamydatus

Chlorillus

Conostethus

Ephippiocoris

Eurycolpus

Europiella

Macrotylus

Megalocoleus

Monosynamma

Nanopsallus

Oncotylus

Opisthotaenia

Phoenicocoris

Plagiognathus

Psallus

Sthenarus

Pilophorus
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Total

65

122
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Table 2: Distribution of Miridae in geographic regions of Turkey.

Names of taxa

EA

SA

BS

CA

Bryocorinae CARVALHO 1957

Macrolophus costalis FIEBER 1858

Macrolophus melanotoma (A. Costa 1853)

Deraeocorinae DoucrLAs & ScotT 1865

Alloeotomus gothicus (FALLEN 1807)

Deraeocoris (Deraeocoris) ruber
(LinNAEUS 1758)

Deraeocoris (Deraeocoris) rutilus
(HERRICH-SCHAFFER 1838)

Deraeocoris (Deraeocoris) ventralis
REUTER 1904

Deraeocoris (Camptobrochis) pallens
(REUTER 1904)

Deraeocoris (Camptobrochis) punctulatus
(FaLLEN 1807)

Deraeocoris (Camptobrochis) serenus
(DoucLas & ScotT 1868)

Deraeocoris (Knightocapsus) lutescens
(ScHiLLING 1837)

Mirinae HAanN 1831

Adelphocoris lineolatus (Gogzg 1778)

Adelphocoris seticornis (FaBricius 1775)

Adelphocoris vandalicus (Rosst 1790)

Agnocoris rubicundus (FALLEN 1807)

|+

Alloeonotus fulvipes (ScopoLi 1763)

Aphanosoma italicum A. Costa 1842

]+ ]+

Apolygus lucorum (MEYER-DUR 1843)

Brachycoleus decolor REUTER 1887

Brachycoleus lineellus JaAkovLEV 1884

Calocoris angularis FIEBER 1864

N I [ [ e [

Calocoris nebulosus FIEBER 1864

S R A A R ks

4+ |+

Calocoris nemoralis (FaBricius, 1787)

Calocoris roseomaculatus (DE GEER 1773)

+

S I N e

+

Capsus ater (LINNAEUS 1758)

+

+

+

Charagochilus gyllenhalii (FALLEN 1807)

+

Closterotomus costae (REUTER, 1888)

Closterotomus histrio REUTER 1877
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Names of taxa EA | SA | BS | CA |MD M
Closterotomus kroesus (SEIDENSTUCKER, 1977) + +
Closterotomus norvegicus (GMELIN 1790) + + |+ | + +
Creontiades pallidus (RaMBUR 1839) + | + +
Dionconotus neglectus f. major WAGNER, 1968 +
Grypocoris fieberi DougLas & ScotT 1868 + |+ |+ |+ |+
Horistus (Horistus) infuscatus (BRULLE, 1832) +
Horistus orientalis (GMELIN 1790) + | +
Horistus turcomanus (HOrRvATH 1889) + +
Liocoris tripustulatus (Fasricius 1781) + |+ |+ | + |+ +
Lygus gemellatus (HERRICH-SCHAEFFER 1835) + | + + | + +
Lygus pratensis (LINNAEUS 1758) + |+ |+ |+ |+ +
Lygus rugulipennis Poppius 1911 + |+ |+ | + |+ +
Megacoelum sp. cf. brevirostre REUTER, 1879 +
gtljll\lofsugﬁ{c;l;tga)norlhops) campestris n N I n
Orthops (Montanorthops) forelii FIEBER 1858 + +
Orthops (Montanorthops) montanus N n
(ScHILLING 1838)
Orthops (Orthops) basalis (A. Costa 1853) + + | +
Orthops (Orthops) kalmii (LINNAEUS 1758) + |+ |+ |+ |+ +
Phytocoris (Leptophytocoris) cf. chardoni
Puton, 1887 *
Phytocoris (Eckerleinius) obliquoides n i
WAGNER 1959
Phytocoris (Leptophytocoris) ustulatus n n
HERRICH-SCHAEFFER 1835
Phytocoris (Phytocoris) tiliae (Fasricius 1777) | + | + | + | +
Phytocoris (Exophytocoris) scitulus n
REUTER, 1908
i;onlz);ﬁfrlugsgoealoscyms) cognatus sl el s+ ]+ n
Polymerus (Poeciloscytus) microphthalmus N n
WAGNER 1951
Polymerus (Poeciloscytus) unifasciatus N I n
(FaBricius 1794)
gﬁzel:zisg (()}6’;)eczloscytus) vulneratus I R I R n
Rhabdomiris striatellus striatellus n

(Fabricius, 1794)
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Names of taxa

EA

SA

BS

CA

Stenotus binotatus (FaBricius 1794)

+

Taylorilygus apicalis (FIEBER 1861)

+

Camponotidea fieberi REUTER, 1879

Acetropis carinata (HERRICH-SCHAEFFER 1841)

Leptopterna ferrugata (FALLEN 1807)

Megaloceroea recticornis (GEOFFROY 1785)

Notostira elongata (GEOFFROY 1785)

Notostira erratica (LINNAEUS 1758)

St

Fl+| |+ ]+

|+ +

Stenodema (Brachystira) calcarata
(FALLEN 1807)

+

+

+

Stenodema (Brachystira) trispinosa
REUTER 1904

+

Stenodema (Stenodema) holsata
(FaBricius 1787)

Stenodema (Stenodema) laevigata
(LinNAEUS 1758)

+

+

+

+

+

+

Stenodema (Stenodema) turanica REuTER 1904

Stenodema (Stenodema) virens (LINNAEUS 1767)

Trigonotylus pulchellus (HAuN 1834)

Trigonotylus ruficornis (GEOFFROY 1785)

]

I E e

Fl+ |+ +] +

I E e

F+|+]+

]

Trigonotylus tenuis REUTER 1893

]+

Orthotylinae vaN DUuzgenN 1916

Anapus dorsalis (REUTER 1890)

Euryopicoris nitidus (MEYER-DUR 1843)

Halticus apterus (LINNAEUS1758)

Halticus luteicollis (PANzZER 1804)

Orthocephalus saltator (HanN 1835)

S+ ]+

FlH[+ |+ +

]+

Orthocephalus vittipennis
(HERRICH-SCHAEFFER 1835)

+

+

Strongylocoris leucocephalus (LINNAEUS 1758)

Strongylocoris niger (HERRICH-SCHAEFFER 1835)

Blepharidopterus angulatus (FALLEN 1807)

Brachynotocoris puncticornis REUTER 1880

Globiceps fulvicollis JaAkovLEV 1877

St

Heterocordylus tumidicornis
(HERRICH-SCHAFFER 1835)

+

Malacocoris chlorizans (PANZER 1794)
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Names of taxa EA|SA[BS|CA/MD| A | M
Orthotylus (Melanotrichus) flavos,
(CR. g}AHL]gERG 1841) ) flavosparsus R
Ortho
(FABRglllthg 1(?é‘;i)zotylus) nassatus sl el el s+ +1 4+
Orthotylus (Orthotylus) marginalis REUTER 1883 | + + |+ |+ |+ |+
Orthotylus (Orthotylus) obscurus REUTER 1875 +
Reuteria marqueti Puton 1875 + + +
Phylinae DoucLas & Scott 1865
Amblytylus nasutus (KiRscHBAUM 1856) + R N O
Atomoscelis onustus (FIEBER 1861) + |+ |+ |+ |+ +
Campylomma diversicornis REUTER 1878 + | + + | + | +
Campylomma nicolasi PutoN and REUTER 1883 L e e e
Campylomma verbasci (MEYER-DUR 1843) + |+ |+ |+ ]|+
Chlamydatus pullus (REuTER 1870) + |+ |+ |+ |+ |+ |+
Chlorillus pictus (FIEBER 1864) +
Conostethus roseus (FALLEN 1807) + + | + |+
Ephippiocoris lunatus Poppius 1912 +
Eurycolpus aureolus SEIDENSTUCKER 1961 + | + + | +
Europiella alpina (REUTER 1875) + +
Macrotylus herrichi (REUTER 1873) + | + + | +
Megalocoleus molliculus (FALLEN 1807) + | + + |+ |+
Monosynamma bohemanni (FALLEN 1829) + | + + +
Nanopsallus carduellus (HorvatH 1888) + | + + |+ |+ |+
Onco j
Creaic Oliomd enioos | || |||
Oncotylus (Oncotylus) pyrethri (BECKER 1864) + + | +
Oncotylus (Oncotylus) punctipes REUTER 1875 + +
Oncotylus (Oncotylus) viridiflavus (Gogze 1778)| + | + | + | + | + | + | +
Opisthotaenia fulvipes REUTER 1901 + |+ |+ |+ + | +
Phoenicocoris obscurellus (FALLEN 1829) +
Plagiognathus bipunctatus REUTER 1883 + |+ |+ |+ |+ |+ |+
Plagiognathus chrysanthemi (WoLFr 1804) + |+ |+ |+ |+ |+ |+
Plagiognathus fulvipennis (KIRsSCHBAUM 1856) + |+ |+ |+ |+ |+ |+
Psallus lepidus FIEBER 1858 + | + | + +
Psallus oleae WAGNER, 1963 + +
Psallus pinicola REUTER 1875 + + | +
Psallus variabilis FALLEN 1807 + +
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Names of taxa EA|SA[BS|CA/MD| A | M
Sthenarus roseri (HERRICH-SCHAEFFER 1838) + |+ |+ |+ |+ |+ |+
Pilophorus cinnamopterus (KirRscHBAUM 1856) + + + | + | +
Pilophorus clavatus (LINNAEUS, 1767) + |+ |+ |+ |+
Pilophorus pusillus REUTER 1878 + |+ |+ |+ |+ |+ |+
Total species 112 56 | 63 | 78 | 84 | 65 | 76

Remarks: EA — Eastern Anatolia, SA — Southeastern Anatolia, BS — Black Sea, CA — Central Ana-
tolia, MD — Mediterranean, A — Aegean, M — Marmara.

There are great differences in species composition and richness between the geographic
regions of Turkey (Tab. 2, Fig. 2). In this study, 112 species of the Miridae have been re-
corded from Eastern Anatolia (92% of the recorded species), 56 species from Southeas-
tern Anatolia (46%), 63 species from Black Sea (52%), 78 species from Central Anatolia
(64%), 84 species from Mediterranean (69%), 65 species from Aegean (53%), 76 species
from Marmara (62%). The diversity of species (112) and genera (59) is highest in the Eas-
tern Anatolia region.
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Fig. 2: Number of species of Miridae in the geographical regions of Turkey.
Remarks: EA — Eastern Anatolia, SA — Southeastern Anatolia, BS — Black Sea, CA — Central Ana-
tolia, MD — Mediterranean, A — Aegean, M — Marmara.

The cluster analysis of faunal similarities on Miridae among seven geographical regions
of Turkey produce two major clusters (Fig. 3, Tab. 3.): Black Sea and Marmara (similarity
0.66, bootstrap probability 61.6%), Mediterranean and Aegean (similarity 0.70, bootstrap
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probability 65.5%) and Eastern Anatolia and Central Anatolia Aegean (similarity 0.74,
bootstrap probability 68,1%). Fourth cluster (Southeast Anatolia) demonstrates minimal
similarity (0.50) with other Turkish fauna. The isolation of Southeast Anatolia is caused by
belonging of this region to Sumerian province of Palaearctic. Eastern Anatolian and Cen-
tral Anatolia fauna have highest similarity (0.74) and include most of the Miridae species
occurring in Turkey.

Jaccard Cluster Analysis (Complete Link)

BS

MD

CA

0, % Similarity 50, 100

Fig. 3: Similarity of 15 species of Miridae from six geographical regions of Turkey (there are
no recorded species from Aegean region) (Dice, r = 0.66).

Names of regions: BS — Black Sea, CA — Central Anatolia, EA — Eastern Anatolia, M —
Marmara, MD — Mediterranean, SA — Southeastern Anatolia. Number of the species is given in
the brackets above the names of regions.

Table 3. Similarity matrix in between the geographical regions of Turkey.

EA SA BS CA MD A M

EA | * 50 52,1739 | 68,1416 | 61,9835 |56,6372 |63,4783
SA | * * 48,75 55,814 | 53,8462 | 51,25 51,7241
BS |* * * 58,427 |50 54,2169 | 61,6279
CA | * * * * 62 55,4348 | 58,7629
MD | * * * * * 65,5556 | 58,4158
A * * * * * * 60,2273
M * * * * * * *
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As aresult, a total of 122 species of 62 genera belonging to five subfamilies Bryocorinae,
Deraeocorinae, Mirinae, Orthotylinae and Phylinae of Miridae were recorded from Turkey.
Moreover, two species are endemic. They are Phytocoris (Eckerleinius) obliquoides
Wagner 1959, and Eurycolpus aureolus Seidenstucker 1961 are considered to be endemic
(Tab. 2, 3). Separately, the following species have been found to be the most abundant and
widespread (Tab. 2): Deraeocoris (D.) ventralis, D. (C.) serenus, Adelphocoris lineolatus,
A. seticornis, A. vandalicus, Brachycoleus decolor, B. lineellus, Calocoris angularis, C.
roseomaculatus, Liocoris tripustulatus, Lygus gemellatus, L. pratensis, L. rugulipennis,
Orthops (O.) basalis, O. (O.) kalmii, Polymerus (P) cognatus, P. (P) unifasciatus,
Stenotus binotatus, Notostira elongata, N. erratica, Trigonotylus pulchellus, Chlamydatus
pullus, Megalocoleus molliculus, Oncotylus punctipes, O. (O.) viridiflavus, Opisthotaenia
fulvipes, Paredrocoris pectoralis and Plagiognathus bipunctatus.

Table 4: Distribution of endemic species in Biogeographic Regions of Turkey.

Names of taxa EA|SA|BS|CA|MD| A | M
Phytocoris (Eckerleinius) obliquoides
WAGNER 1959 * *
Eurycolpus aureolus SEIDENSTUCKER 1961 + | + + | +
Total species 2 1 - 2 1 - -

There are great differences in endemic species composition and richness between the bio-
geographic regions of Turkey (Tab. 4). In this study, two species Miridae have been re-
corded from Eastern Anatolia, one species from Southeastern Anatolia, two species from
Central Anatolia and one species from Mediterranean region. As a result, there is a high
probability that the other geographical regions can also appear.

Turkish Miridae fauna can be considered as very rich. Turkey is a country which located
as a bridge between Europe and Asia. It has different climatic conditions. Both geographic
position and climatic differentations have some effects on flora and fauna. Because of this,
Turkey have been focusing by Turkish and foreign scientists for a long period. The highest
number of species is known from the geographical province of Turkey. Turkish Miridae
fauna is very rich. The great richness and diversity of the Turkish Miridae fauna is the re-
sult of the various topographic and climatic structure of the country. In other hand, Turkey
is a boundary of East Mediterranean, Euro-Siberian and Irano-Turanian provinces of Pa-
laearctic region that caused the richness of the fauna.
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