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ABSTRACT. A comprehensive identification key
has been compiled for 35 genera belonging to three
tribes of the Mirinae subfamily found in Iran. Illustra-
tion of male and female genitalia for most genera,
digital images of habitus and other diagnostic charac-
ters were provided to aid unequivocal identification.
Rauniella ishtar (Linnavuori, 1984), Cyphodema
humbaba Linnavuori, 1984, and Stenotus binotatus
(Fabricius, 1794) are briefly redescribed and reported
as three new species for Iranian fauna.

PE3IOME. CoctaBneH ornpeenuTens s 35 poioB,
MPUHAUISKAIHX K TPEeM TprOam nojcemeiictsa Mirinae,
n3BecTHBIX U3 Mpana. [IpuBenensr n3o0paskeHus radu-
Tyca, My>KCKHX M )KCHCKHX TeHUTAIIHI H IPYTHX JTHarHO-
CTHUYECKHX ITPU3HAKOB TS OOJBLINHCTBA POIOB, II03BO-
JSIFOLIME OJIHO3HAYHO HWJICHTHU(HUIIMPOBATH 3TH POJIbI.
Rauniella ishtar (Linnavuori, 1984), Cyphodema
humbaba Linnavuori, 1984 u Stenotus binotatus
(Fabricius, 1794) kxpaTko mepeonucansl U yKa3aHbl Kak
HOBBIE BHIBI TSl (hayHbl MpaHa.

Introduction

Miridae or plant bugs are the largest family of Hemi-
ptera, with more than 11020 described species in the
world [Cassis, Schuh, 2012]. This family comprises sev-
en subfamilies including Deracocorinae, Mirinae, Ortho-
tylinae, Cylapinae, Bryocorinae, Isometopinae, and Phyli-
nae. Among them, Mirinae with at least 4100 species in
approximately 350 genera is considered to be one of the
most diverse and complex group of Miridae. Most spe-
cies inhabit on grasses and herbaceous plants and appear

to be phytophagous [Schuh, Slater, 1995; Wheeler, 2001].

Mirinae subfamily has been categorized into six
tribes including Herdoniini, Hyalopeplini, Mecistosce-
lini, Mirini, Resthenini, and Stenodemini [Schwartz,
2008; Cassis, Schuh, 2012]. Three of them, namely
Herdoniini, Mirini and Stenodemini have been reported
from Iran [Ghahari, Cherot, 2014]. These tribes respec-
tively comprise with 38, 250 and 34 genera in the world
[Schuh, 2002-2013], where about 1, 27 and 6 genera
found and documented from Iran [Aukema, Rieger,
1999; Aukema et al., 2013]. Validity of report for Cypho-
dema mendosa Montandon, 1887 is in doubt and it is
unclear if vouchers were deposited for further examina-
tion. The genus Hadrodemus was also erroneously recor-
ded from Iranian fauna [Aukema et al., 2013].

Although the Mirinae is one of the best studied sub-
families of Miridae in the world from a taxonomic per-
spective, there are few valid keys designed specially to
aid the identification of genera in this group [Carvalho,
1955; Kerzhner, 1964; Wagner, Weber, 1964; Wagner,
1974; Rosenzweig, 2001; Schwartz, 2008]. So far only a
few taxonomic works have been done on the subfamily in
Iran [e.g., Linnavouri, 1999, 2006, 2009; Hosseini, 2014,
2015, 2016] and no appropriate taxonomic key has been
compiled for identification of Iranian genera.

During spring—summer of 2018 we conducted a
field investigation in mountainous regions and deep
valleys in Guilan, Mazandaran and western part of
Kurdistan provinces. Examination of sampled material
resulted in finding of three species new to Iranian fauna
which are briefly redescribed below.

We also compiled a comprehensive taxonomic key
for identification of all Mirinae genera currently known
from Iran. Illustration of male and female genitalia of
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most of genera, digital images of habitus and diagnostic
characters for new record species are provided to aid
unequivocal identification.

Materials and methods

In an ongoing faunal study in Iran, mirid specimens
were collected by sweeping during spring—summer 2018
from Guilan, Mazandaran and also the western part of
Kurdistan provinces. Authentically identified species
available in the insect collection of the Natural History
Museum of the University of Guilan (UGNHM) were
used for compiling generic taxonomic key, although,
Capsus, Pantilius and Rhabdomiris were not available
for examination. Adult specimens were examined using
a stereomicroscope (GX Microscope, Australia). All
measurements were made with ocular micrometer and
are given in millimeters. Dissections of male genitalia
were performed using the technique described by Scud-
der and Schwartz [2012]. The male and female genitalia
were photographed with a Canon EOS 600D DSLR
camera attached to Leica DM 1000 microscope and
illustrated using a drawing tube attached to an BH-2
Olympus microscope. Color images of the adult dry-
mounted specimens were captured using a hand-made
automated digital imaging system composed of a Canon
EOS 70D DSLR camera, Canon EF 100 mm /2.8 USM
Macro lens and a 65 mm Meike macro extension tube.
Partially focused images (more than 65) were combined
using Helicon Focus image stacking software (ver. 6)
(http://www.heliconsoft.com). Images were edited us-
ing Adobe Photoshop CC 2017. Newly collected and
examined specimens are deposited in the insect collec-
tion of the Natural History Museum of the University of
Guilan (UGNHM), Rasht, Iran. Terminology of the
male and female genitalia follows Konstantinov [2003]
and Schwartz [2008] respectively.

Taxonomy

Cyphodema Fieber, 1858

Cyphodema humbaba Linnavuori, 1984
Figs 3-4, 7-9, 81.

SPECIMENS EXAMINED. Iran, Kurdistan province: Sarva-
bad; Daraki 20", 29 (35°19'N 46°09°E, 1831m), S. Mohammadi,
sweeping. 15.V1.2018.

DIAGNOSIS. Cyphodema humbaba is recognized by the
following characters: interocular width/width of eye J'/%:
1.38-1.5/ 1.6; labium reaching or slightly surpassing meta-
coxa,; clavus blackish, posteriorly stramineous; corium posteri-
orly with large blackish marking; tibia with golden spines;
pygophore with a prominent denticle (Fig. 3); sensory lobe of
left paramere dentate; right paramere basally dentate; vesica
with a long spiculum; sclerotized rings of female genitalia
small and oval; dorsal labiate plate wide and laterally promi-
nent; dorsal structure of posterior wall disk-shaped and spinose.

MEASUREMENTS. Body length J'/2: 5.2-5.5/ 4.8
5.2; width J'/9: 2.13/2.2; interocular width/width of eye '/
9: 1.38-1.5/ 1.6; lengths of antennal segments I-1V G'/9:
0.5-0.61, 1.6, 1, 0.8/ 0.5, 1.44-1.55, 0.96-1.07, 0.84-0.87;

2nd segment OY/9: 1.6x/ 1.4-1.5x as long as width of head;
length of pronotum (dorsal view) T'/9: 0.96-0.98/ 0.94—
1.07; width of posterior margin of pronotum J/9: 1.7/1.83.

MALE GENITALIA. Left paramere sickle-shaped, later-
al side of sensory lobe with setiferous tubercles transformed
into distinct teeth (Fig. 8); right paramere broad and short,
basal margin dentate, ventrally with small setiferous tuber-
cles (Fig. 9); vesica with several membranous lobes, a single
spiculum and a small spinulated plate near secondary gonop-
ore, one of the main membranous lobes laterally with small
dentate field, another one dorsally dentate and sclerotized,
secondary gonopore large and oval (Fig. 7).

FEMALE GENITALIA. Dorsal labiate plate wide, lateral-
ly prominent, with pointed and reinforced margins; sclerotized
rings small, oval, distinctly separated, placed laterally, ob-
liquely oriented; posterior wall with large interramal sclerites
(medially fused), small and spinose interramal lobes (medially
separated), broadly rounded, disk—shaped and spinose dorsal
structure and prominent medial process (Fig. 81).

COMMENTS. Nine species of Cyphodema have been
described in the world [Schuh, 2002-2013], and Cyphodema
humbaba is the first record from Iran. Collected on herba-
ceous host plants in meadow.

Rauniella Rosenzweig, 1997

Rauniella ishtar (Linnavuori, 1984)
Figs 5-6, 10-13, 89.

SPECIMENS EXAMINED. Iran, Kurdistan province: Sarva-
bad; Daraki 53", 12 (35°19°'N 46°09'E, 1831m), Bahram abad
(35°21'N 46°14’E, 1183m) S. Mohammadi, sweeping. 15.V1.2018.

DIAGNOSIS. Rauniella ishtar can be distinguished by
the following characters: interocular width/width of eye T'/%:
1.4-1.57/ 1.73; pronotum laterally below the humeral angles
with black markings; femora with rows of dark brown spots;
tibia with black spines; lateral side of left paramere subapi-
cally with a large dentate projection; right paramere medially
constricted; vesica without spiculum; secondary gonopore
forming an inverted saddle; sclerotized rings of female geni-
talia large, elongate-oval; dorsal labiate plate with a large
antero-medial projection; median process of posterior wall
prominent.

MEASUREMENTS. Body length J'/9: 7.75-8.15/ 7.89;
width 0'/%: 2.41/ 2.62; interocular width/width of eye J'/%:
1.4-1.57/1.73; lengths of antennal segments [-IVJ/Q: 1.16—
1.23,2.86-3.16, 1.83-1.94, 2/ 1.07, 2.98, 1.6, ?; 2" segment
O/ 2.4-2.7x/ 2.3x longer than width of head; length of
pronotum (dorsal view) O'/9: 1.19/ 1.37; width of posterior
margin of pronotum CV/9: 2-2.15/ 2.36.

MALE GENITALIA. Apophysis of left paramere form-
ing almost right angle with its body, with large subapical
dentate projection on lateral side, apically curved sideward,
sensory lobe and lateral margin of left paramere with setifer-
ous tubercles transformed into distinct teeth (Figs 11-12);
right paramere medially constricted (Fig. 13); vesica with
three main large lobes, without spiculum; one of the main
lobes dentate and sclerotized; other two main lobes, membra-
nous and divided into terminal lobes, surface of these lobes
covered with microspinules, two of these terminal lobes
apically dentate (Fig. 10).

FEMALE GENITALIA. Dorsal labiate plate large and
prominent, with a large antero-medial projection, laterally
with pointed and reinforced margins; sclerotized rings large,
elongate-oval, separated, obliquely oriented; posterior wall
with interramal sclerites, large and prominent interramal
lobes (medially separated), large dorsal structure and medi-
an process (Fig. 89).
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COMMENTS. This species has been described from Iraq
and here recorded from Iran for the first time. Collected on
herbaceous host plants in meadow.

Stenotus Jakovlev, 1877

Stenotus binotatus (Fabricius, 1794)
Figs 1-2, 14-17, 83.

SYNONYMY: Stenotus paykulli (Turton, 1802); Stenotus sarep-
tanus Jakovlev, 1877.

SPECIMENS EXAMINED. Iran, Guilan province: Totkabon;
Shirkoh 20", 29 (36°89'N 49°59'E, 303m), 31.V.2018. Mazanda-
ran province: Ramsar 2d", 29 (36°90'N 50°58 'E, 580 m), 25.V1.2018,
M. Zamani, sweeping.

DIFFERENTIAL DIAGNOSIS. S. binotatus is easily
distinguished from S. pallidus Reuter, 1904 and S. brevior
Poppius, 1910 by its small size: 5.6-6% (in S. pallidus 6.3~
6.79), presence of black markings on pronotum (in S. pallid-
us pronotum uniformly yellow; in S. brevior black markings
indistinct), labium reaching metacoxa and often surpassing
metacoxa (in S. pallidus short and not extending beyond the
mesocoxa), 2" antennal segment 3x as long as 1* antennal
segment (4x in S. brevior), posterior margin of pronotum
2.3-2.5x as long as 1* antennal segment (3x in S. brevior)
[Poppius, 1905; Akramovskaya, Kerzhner, 1978].

This species has been reported from all zoogeographic
regions. Namyatova et al. [2013] and Kim and Jung [2016]

Figs 1-6. Habitus photographs of new record specimens (male): 1-2 — Stenotus binotatus; 3—4 — Cyphodema humbaba ; 5-6 —
Rauniella ishtar; 1, 4, 5 — dorsal view; 2, 3, 6 — lateral view. Scale bar: 1 mm.

Puc. 1-6. ®ororpadun raburyca BUAOB, BliepBble HaiineHHBIX B Wpane (camupl): 1-2 — Stenotus binotatus; 3—4 — Cyphodema
humbaba; 5—6 — Rauniella ishtar; 1, 4, 5 — cBepxy; 2, 3, 6 — cboky. Macmrad: 1 mm.
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provided detailed redescriptions quite recently. Here we
have briefly redescribed the male and female genitalia as
follow.

MALE GENITALIA. Left paramere sickle-shaped, senso-
ry lobe strongly swollen and greatly expanded, apophysis
prominent and widened, distally angulate, with flattened tip
(Fig. 15); right paramere subapically with a depression, apoph-
ysis apically inclined upward, apex almost flattened (Figs 16—
17); vesica multilobed, membranous lobes apically spinose,
medial lobe apically with concentration of enlarged spines
(Fig. 14).

FEMALE GENITALIA. Dorsal labiate plate small; scle-
rotized rings small, elliptical, widely separated, oval, placed
laterally and oriented vertically; posterior wall with inter-
ramal sclerites, spinulate interramal lobes (medially separat-
ed), dorsal structure and large median process (Fig. 83).

COMMENTS. Stenotus is composed of 53 species in the
world (Schuh, 2002-2013). Eleven species are known in
Palearctic region and only two species were previously re-
corded from Iran (including S. pallidus and S. brevior) [Wag-
ner, 1968; Linnavuori, 2009]. Stenotus binotatus as a new
record from Iran, was collected on Geramineous plants.

Figs 7-17. Male genitalia: 7-9 — Cyphodema humbaba; 10-13 — Rauniella ishtar; 14—17 — Stenotus binotatus; 7, 10, 14 — vesica;
8,11, 12, 15 — left paramere; 9, 13, 16, 17 — right paramere; apo — apophysis; m/ — membranous lobe; sg — secondary gonopore; sp —
spiculum. Scale bar: 0.1 mm (7-13 and 14—17 same scale).

Puc. 7-17. Tenuranuu camuos: 7-9 — Cyphodema humbaba; 10-13 — Rauniella ishtar; 14—17 — Stenotus binotatus; 7, 10, 14 —
Besuka; 8, 11, 12, 15 — neBas mapamepa; 9, 13, 16, 17 — npaBas mapamepa; apo — anodus; ml — mMeMOpaHHas JOMACTh; Sg — BTOPUYHBIN
TOHOIOP; sp — cnuKyIoM. MacmTa6: 0.1 mm (7-13 u 14-17 B ogHOM MacmTade).
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KEY TO THE IRANIAN GENERA OF MIRINAE SUBFAMILY

1.

Ant like habitus (Fig. 18), collar completely obsolete,
brachypterous (if macropterous, medially constricted),
anterior segments of bulbous abdomen strongly constrict-
ed, lateral margins of abdomen abruptly upturned (tribe
Herdoniini) ..........ccoooevieiininninnenee Camponotidea
Body not as above, collar distinct or posterior margin
medially obsolete, macropterous, anterior segments of
abdomen not constricted, lateral margins of abdomen not
S ADOVE ... 2
Body long and slender, head porrect, collar indistinct and
medially not demarcated, antennal fossa stylate, lateral
margins of pronotum carinate, 1*segment of metatarsus
longer than other segments (tribe Stenodemini) ......... 3
Body oval or elongate—oval, head hypognathous, collar
distinct, antennal fossa not stylate, lateral margins of
pronotum not carinate (except Pantilius), 1% segment of
metatarsus shorter than others or subequal to 2" segment

(except Stenotus) (tribe MArini) .........cccoeevvvirveiennns 8
Vertex with a longitudinal median sulcus (Fig. 21), eyes
almost touching anterior margin of pronotum ............ 4
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— Vertex with indistinct longitudinal median sulcus, eyes

4.

5.

removed from pronotum ............. Leptopterna (Fig. 19)
Pronotum, scutellum and sometimes hemelytra distinctly
and deeply punctate, vesica without spiculum...............

........................................................ Stenodema (Fig. 21)
Pronotum, scutellum and hemelytra impunctate or smooth-

ly rugose, vesica with spiculum .........ccccceevevvererennnnenn 5
Body large (6-8.5 J'; 8-9 € mm), 1 antennal segment
much longer than head width across eyes .................... 6

— Body small (<5.5 J'; 5-6 € mm), 1 antennal segment

6.

almost as long as or slightly longer than head width across
BYES weenreenteenieete et ettt ettt ettt ae e 7
Clypeus visible from dorsal view, apex of frons smooth,
metatibia with short adpressed setae, vesica with two
spiculae (Fig. 30), sclerotized rings ovate and relatively
small, dorsal structure small or obsolete (Figs 27-28)....

Megaloceroea (Fig. 22)

— Clypeusnotvisible from dorsal view, apex of frons notched,

metatibia with long erect setae, vesica with single spiculum
(Fig. 26); sclerotized rings almost subrectangular and large,
dorsal structure large (Fig. 25) ......... Notostria (Fig. 20)

Figs 18-24. Dorsal habitus photographs of Stenodemini tribe (male): 18 — Camponotidea saundersi (Puton, 1874); 19 — Leptopterna
putshkovi Vinokurov, 1982; 20 — Notostira poppiusi Reuter, 1911; 21 — Stenodema turanica Reuter, 1904; 22 — Megaloceroea recticornis
(Geoffroy, 1785); 23 — Teratocoris antennatus (Boheman, 1852); 24 — Trigonotylus caelestialium (Kirkaldy, 1902). Scale bar: 1 mm (18—
23 same scale).
Puc. 18-24. I'abutyc camioB Tpubsl Stenodemini, cBepxy: 18 — Camponotidea saundersi (Puton, 1874); 19 — Leptopterna putshkovi
Vinokurov, 1982; 20 — Notostira poppiusi Reuter, 1911; 21 — Stenodema turanica Reuter, 1904; 22 — Megaloceroea recticornis
(Geoffroy, 1785); 23 — Teratocoris antennatus (Boheman, 1852); 24 — Trigonotylus caelestialium (Kirkaldy, 1902). Macma6: 1 mm. (18—
23 B ofiHOM MaciiTtade)
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7. Clypeus strongly projected, mandibular plates visible = — Tibia with dark Spines..........ccccoecveveeviecieverininiieeens 13
from dorsal view, apex of frons almost acute, eyes small, 11. Dorsum covered with a mixture of whitish and blackish
not globular; 1* antennal segment proximally as thick as setae, sensory lobe of left paramere dentate, basally with
its apical part; vesica with single spiculum (Fig. 32); a small projection and slender process (Fig. 72), vesica
sclerotized rings small, dorsal labiate plate small and not without spiculum, sclerotized rings of posterior wall large
developed (Fig. 29) ..ccccoevevenene. Trigonotylus (Fig. 24) (Fig. 88) ceoeieiieeeeveeeee Taylorilygus (Fig. 34)

— Clypeus blunt, mandibular plate not visible from dorsal =~ — Dorsum covered only with whitish setae, sensory lobe of
view, apex of frons rounded, eyes large and globular; 1 left paramere smooth, basally without any projection or
antennal segment proximally thicker than apically, vesica process, vesica with spiculum, sclerotized rings of poste-
with 2 or 3 spiculae (Fig. 33); sclerotized rings obsolete, rior wall small .......occooiiiiiiiiie e 12
dorsal labiate plate well developed and strongly spinose ~ 12. Body robust and oval, buccula broad, labium reaching
(Fig. 31) cooreieeeeeee Teratocoris (Fig. 23) mesocoxa (rarely metacoxa), 2" antennal segment 2.7—

8. Dorsal surface punctuate or weakly punctate .............. 9 3.5x as long as first, equals to or shorter than head

— Dorsal surface impunctate ...........cccecevererenenne .. 19 width, left paramere with almost straight apophysis,

9. Vertex carinate ...........ccceceeee distinctly elongated (Fig. 68); posterior wall with large,

Vertex not carinate .............. medially fused interramal lobes (Fig. 87) ......c...........
Agnocoris (Fig. 35)

Figs 25-33. Male and female genitalia of Stenodemini tribe: 25-26 — Notostira poppiusi Reuter, 1911; 27-28, 30 — Megaloceroea
recticornis (Geoffroy, 1785); 29,32 — Trigonotylus caelestialium (Kirkaldy, 1902); 31,33 — Teratocoris antennatus (Boheman, 1852); 25,
27-29, 31 — female genitalia; 26, 30, 32, 33 — vesica; dlp — dorsal labiate plate; ds — dorsal structure; i7/ — interramal lobes; irs —
interramal sclerites; mp — median process; sr — sclerotized ring; vip — ventral labiate plates. Scale bar: 0.1 mm (25-28, 30; 29, 31-33 same
scale); 25-26, 31, 33 — after Schwartz, 2008.

Puc. 25-33. I'enuTanuu caMioB 1 caMoK TpHObI Stenodemini: 25-26 — Notostira poppiusi Reuter, 1911; 27-28, 30 — Megaloceroea
recticornis (Geoffroy, 1785); 29,32 — Trigonotylus caelestialium (Kirkaldy, 1902); 31,33 — Teratocoris antennatus (Boheman, 1852); 25,
27-29, 31 — renuranuu camok; 26, 30, 32, 33 — Be3uka; dlp — nopcaibHble I'yOHbIE IUIACTHHKH; ds — JOpcalbHas CTPYKTypa; irl —
HHTEPPaMaJbHbIC JIOMACTH; irS — HHTEPPAMAabHBII CKICPUT; mp — MEIUAIbHbBI OTPOCTOK; S7 — CKIEPOTH30BaHHOE KOJIBIO; VIp —
BEHTpaJIbHbIC T'yOHbIe macTHHKH. Macmira6: 0.1 mm (25-28, 30; 29, 31-33 B ogHoM macmuTabe); 25-26, 31, 33 — no Schwartz, 2008.
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Body elongate—oval, buccula narrow, labium reaching or
surpassing metacoxa, 2™ antennal segment 4.0-4.3x as
long as first, much longer than head width, left paramere
with curved apophysis; posterior wall with small, separat-
ed interramal lobes (Fig. 78) ............ Pinalitus (Fig. 36)
Vestiture composed of pale and black setae, vesica with
sclerotized appendages; posterior wall without dorsal
structure
Vestiture uniformly whitish, vesica without sclerotized
appendages; posterior wall with dorsal structure 15
Pronotum coarsely punctuate, cuneus reddish to dark brown,
basally with a black marking at inner part, apophysis of left
paramere apically expanded (Fig. 59), vesica with two
appendages (Fig. 58); outer margin of sclerotized rings
rounded (Fig. 90)......ccccovvnnene Charagochilus (Fig. 37)

Pronotum finely punctuate, cuneus medially red (in species
of the subgenus Poeciloscytus present in Iran), apophysis
of left paramere apically not expanded (Fig. 61), vesica
with more than two appendages (Fig. 60); outer margin of

=1

T

15.

16.

sclerotized rings acute (Fig. 85) ..... Polymerus (Fig. 38)
Body small (3.5-5.2 mm) and elongate—oval, collar narrow
(0.06 mm), sensory lobe of left paramere with small tuber-
cles (Fig. 69); lateral portion of dorsal structure narrow and
reaching lateral edge of interramal sclerites, median pro-
cess indistinct or absent (Fig. 86)........ Orthops (Fig. 40)
Body large (5.0-6.8 mm) and oval, collar broad (0.09—
0.11mm), sensory lobe of left paramere dentate (Fig. 73);
lateral portion of dorsal structure broad and not reaching
lateral edge of interramal sclerites, median process dis-
tinct and small (Fig. 91) ..ccoevininenne. Lygus (Fig. 39)
Eyes very large, vertex not visible in lateral view, spines of
hind tibia thick and distinctly longer than width of tibia,
interocular width/width of eye <10 ... Lygidolon (Fig. 41)
Eyes smaller, vertex visible in lateral view, spines of hind
tibia narrow and shorter or as long as width of tibia,
interocular width/width of eye >15"

. Pronotum and hemelytra uniformly black, 2" antennal

segment clavate, sensory lobe of left paramere edentate,

44

Figs 34-46. Dorsal habitus photographs of Mirini tribe (male): 34 — Taylorilygus apicalis (Fieber, 1861); 35 — Agnocoris reclairei
(Wagner, 1949); 36 — Pinalitus cervinus (Herrich-Schaeffer, 1841); 37 — Charagochilus gyllenhali (Fallén, 1807); 38 — Polymerus
cognatus (Fieber, 1858); 39 — Lygus pratensis (Linnaeus, 1758); 40 — Orthops kalmii (Linnaeus, 1758); 41 — Lygidolon eurystylioides
(Wagner, 1957); 42 — Eurystylus bellevoyei (Reuter, 1879); 43 — Phytocoris scitulus Reuter, 1908; 44 — Dichrooscytus persicus Josifov,
1974; 45 — Capsus ater (Linnaeus, 1758); 46 — Liocoris tripustulatus (Fabricius, 1781). Scale bar: 1 mm.

Puc. 34-46. T'aburtyc camioB tpubsl Mirini: 34 — Taylorilygus apicalis (Fieber, 1861); 35 — Agnocoris reclairei (Wagner, 1949); 36
— Pinalitus cervinus (Herrich-Schaeffer, 1841); 37 — Charagochilus gyllenhali (Falliin, 1807); 38 — Polymerus cognatus (Fieber, 1858);
39 — Lygus pratensis (Linnaeus, 1758); 40 — Orthops kalmii (Linnaeus, 1758); 41 — Lygidolon eurystylioides (Wagner, 1957); 42 —
Eurystylus bellevoyei (Reuter, 1879); 43 — Phytocoris scitulus Reuter, 1908; 44 — Dichrooscytus persicus Josifov, 1974; 45 — Capsus
ater (Linnaeus, 1758); 46 — Liocoris tripustulatus (Fabricius, 1781). Macmta6: 1 mwm.
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57

Figs 47-57. Dorsal habitus photographs of Mirini tribe (male): 47 — Brachycoleus steini Reuter, 1877; 48 — Creontiades pallidus
(Rambur, 1839); 49 — Closterotomus costae (Reuter, 1888); 50 — Megacoelum sp.; 51 — Grypocoris golestanicus Heiss and Linnavuori,
2002; 52 — Reuterista villiersi (Wagner, 1968); 53 — Adelphocoris ticinensis (Meyer—Diir, 1843); 54 — Calocoris roseomaculatus
roseomaculatus (De Geer, 1773); 55 — Miris persicus (Reuter 1876); 56 — Mermitelocerus schmidtii (Fieber, 1836); 57 — Horistus
bimaculatus (Jakovlev, 1884). Scale bar: 1 mm.

Puc. 47-57. Tabutyc camuoB Tpubsl Mirini: 47 — Brachycoleus steini Reuter, 1877; 48 — Creontiades pallidus (Rambur, 1839); 49 —
Closterotomus costae (Reuter, 1888); 50 — Megacoelum sp.; 51 — Grypocoris golestanicus Heiss and Linnavuori, 2002; 52 — Reuterista
villiersi (Wagner, 1968); 53 — Adelphocoris ticinensis (Meyer—Diir, 1843); 54 — Calocoris roseomaculatus roseomaculatus (De Geer,
1773); 55 — Miris persicus (Reuter 1876); 56 — Mermitelocerus schmidtii (Fieber, 1836); 57 — Horistus bimaculatus (Jakovlev, 1884).
Macmrab: 1 Mm.
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Figs 58-75. Male genitalia of Mirini tribe: 58-59 — Charagochilus gyllenhali (Fallén, 1807); 60—61 — Polymerus vulneratus (Panzer,
1806); 62 — Capsus wagneri Remane, 1950; 63 — Dichrooscytus persicus Josifov, 1974; 64 — Mermitelocerus schmidtii (Fieber, 1836);
65 — Adelphocoris vandalicus (Rossi, 1790); 66—67 — Closterotomus costae (Reuter, 1888); 68 — Agnocoris reclairei (Wagner, 1949);
69 — Orthops kalmii (Linnaeus, 1758); 70—71 — Reuterista villiersi (Wagner, 1968); 72 — Taylorilygus apicalis (Fieber, 1861); 73 — Lygus
rugulipennis Poppius, 1911; 74-75 — Rhabdomiris striatellus (Fabricius, 1794); 58, 60, 62, 63, 65, 66, 71, 75 — vesica; 59, 61, 64, 68,
69, 72—74 — left paramere; 67, 70 — right paramere. (58—61, 63, 64, 66, 67; 62, 65, 68; 70, 71; 72, 74, 75; 73, 69 — same scale). Scale bar:
0.1 mm. (62 and 70, 71, 74, 75 — after Kim et al., 2015 and Rosenzweig, 1997, respectively).

Puc. 58-75. I'ennramuu camuoB Tpu6s! Mirini: 558-59 — Charagochilus gyllenhali (Fallén, 1807); 60—-61 — Polymerus vulneratus
(Panzer, 1806); 62 — Capsus wagneri Remane, 1950; 63 — Dichrooscytus persicus Josifov, 1974; 64 — Mermitelocerus schmidtii (Fieber,
1836); 65 — Adelphocoris vandalicus (Rossi, 1790); 6667 — Closterotomus costae (Reuter, 1888); 68 — Agnocoris reclairei (Wagner,
1949); 69 — Orthops kalmii (Linnaeus, 1758); 70-71 — Reuterista villiersi (Wagner, 1968); 72 — Taylorilygus apicalis (Fieber, 1861);
73 — Lygus rugulipennis Poppius, 1911; 74-75 — Rhabdomiris striatellus (Fabricius, 1794); 58, 60, 62, 63, 65, 66, 71, 75 — Be3uka; 59,
61, 64, 68, 69, 72—74 — nesblii napamep; 67, 70 — npasslii mapamep. (58—61, 63, 64, 66, 67; 62, 65, 68; 70, 71; 72,74, 75; 73, 69 — B ogHOM
macmirade). Macmrab: 0.1 mm. (62 and 70, 71, 74, 75 — no Kim et al., 2015 u Rosenzweig, 1997, cOOTBETCTBEHHO).
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spiculum of conjunctiva long and narrow (Fig. 62)
.............................................................. Capsus (Fig. 45)
Pronotum and hemelytra yellowish and black, 2" antennal
segment cylindrical, sensory lobe of left paramere den-
tate, spiculum of vesica short and broad ...................
Tibia with pale spines, pygophore with large and promi-
nent denticle on the left side (Fig. 3), basal margin of right
paramere dentate (Fig. 9); dorsal structure of posterior
wall broadly rounded, disk—shaped and spinulate (Fig.
81), dorsal margin of second valvula apically with sparse
teeth (Fig. 94) Cyphodema (Fig. 3—4)
Tibia with dark spines, pygophore without denticle, basal
margin of right paramere edentate, dorsal structure of
posterior wall not as above; dorsal margin of second
valvula with a seri of dense teeth at apex (Fig. 96) .......

Liocoris (Fig. 41)
Hemelytra greenish, often mottled with small reddish
dots, posterior margin of vertex laterally carinate, vesica
with short appendage (Fig. 63); margins of sclerotized
rings medially form connecting bar, interramal sclerites
medially separated (Fig. 77) .... Dichrooscytus (Fig. 44)
Coloration of hemelytra variable, posterior margin of
vertex not carinate, vesica without appendage; margins of
sclerotized rings not united at middle, interramal sclerites
partly or completely fused ..........oceverenininininiene 20
First segment of metatarsus distinctly longer than other
segments, genital opening oriented posteriorly, apophysis
of left paramere with flattened tip (Fig. 15); ventral and
dorsal margins of second valvula without teeth (Fig. 95)

......................................................... Stenotus (Figs 2-3)
First segment of metatarsus shorter than other segments,
genital opening oriented dorsally, apophysis of left
paramere not as above, ventral and dorsal margins of
second valvula with a few teeth (except Brachycoleus in
its dorsal Margin) .........cceeceeveierienienieneee e 21

Hemelytra with regular, dense, orange to red or irregular
dark mottling, rarely uniformly pale, 1** antennal segment
longer than head width, antenna usually longer than (or as
long as) body length, metafemora long, usually reaching
beyond apex of abdomen................ Phytocoris (Fig. 43)
Hemelytra not as above, 1 antennal segment as long as or
shorter than head width, antenna shorter than body length,
metafemora not reaching apex of abdomen
Vestiture mixed, consisting of short adpressed black and
whitish setae, or dorsum covered with long and semierect
setae (in Brachycoleus) ..........ccoccouvevceieenecncenenne. 23
Vestiture homogenous, blackish or whitish, if mixed, body
uniformly pale greenish to brownish (in Rauniella) ... 27
Body small (3—4 mm), remarkably robust and oval, 1*
antennal segment tumid, 2" antennal segment clavate ..

......................................................... Eurystylus (Fig. 42)
Body larger (>5 mm), slender and elongated, 1* antennal
segment cylindrical, 2" antennal segment cylindrical or
weakly incrassate distally (in Pantilius)
Body robust, frons markedly projecting over clypeus 25
Body delicate, frons slightly convex ...........ccccueuvennene. 26
Body covered with short and adpressed setae, vertex with
distinct median longitudinal sulcus, 2" antennal segment
weakly incrassate distally, lateral margins of pronotum
CATTNALE ... Pantilius
Body covered with long and semierect setae, vertex with-
out median longitudinal sulcus, 2" antennal segment
cylindrical, lateral margin of pronotum not carinate .....

.................................................... Brachycoleus (Fig. 47)
Labium reaching middle of mesosternum or mesocoxa,
interocular width/width of eye <1, cuneus stramine-

27.

28.

29.

30.

31.

32.

33.

34.

35.

29

ous to greenish, apophysis of right paramere acute at
apex (Fig. 70), process of spiculum short and reduced to
basal tooth (Fig. 71), sometimes inconspicuous ..........

....................................................... Reuterista (Fig. 52)
Labium reaching metacoxa (rarely mesocoxa), interocu-
lar width/width of eye >1J", cuneus tinged with dark red
basally, apex blackish; apophysis of right paramere blunt
at apex (Fig. 67), process of spiculum long (Fig. 66) ...

.................................................. Closterotomus (Fig. 49)
Vertex with longitudinal shallow or deep midline sulcus,
femora with a regular seri of spines, apophysis of left
paramere ending with acute process, dorsal structure of
posterior wall small
Vertex without midline sulcus, femora apically with a few
spines, apophysis of left paramere not as above (except
Grypocoris fieberi); dorsal structure of posterior wall
JATZE et 30
Vertex with deep sulcus, tibiaec with pale spines, pygo-
phore without denticle, vesica without spiculum; dorsal
labiate plate with anteromedial projection (Fig. 82)
Creontiades (Fig. 48)
Vertex with shallow sulcus, tibia with black spines, pygo-
phore with denticle, vesica with spiculum; dorsal labiate
plate without antero—medial projection
Vestiture adpressed, spiculum comb—shaped (Fig. 65);
dorsal labiate plate developed, sclerotized rings almost
subcontiguous (Fig. 76) ............. Adelphocoris (Fig. 53)
Vestiture semierect, spiculum sickle—shaped; dorsal labi-
ate plate reduced, sclerotized rings distinctly separated
(Fig. 80) toveeeieieieieeeeveeeee Megacoelum (Fig. 50)
Body covered with erect to semierect setae, eyes small,
interocular width/width of eye >2 ..... Horistus (Fig. 57)
Body covered with adpressed setae, eyes large, interocu-
lar width/width of eye <2
Secondary gonopore like an inverted saddle (Fig. 10);
dorsal labiate plate with antero—medial projection (e.g.
Figs 82, 89ttt 32
Secondary gonopore variable; dorsal labiate plate without
antero—medial Projection ...........ccoceevveveerveniereneneennens 33
Pubescence mixed of whitish and black, coloration uni-
formly greenish to brownish, apophysis of left paramere
subapically with a large dentate projection (Figs 11-12)
Rauniella (Figs 5-6)
Pubescence whitish, coloration black and yellow, apo-
physis of left paramere subapically without projection .

Grypocoris (Fig. 51)
Pubescence whitish, sensory lobe of left paramere with
long acute process (Fig. 74), vesica with long spiculum

(F1g. 75) coeeeeee e Rhabdomiris
Pubescence black, sensory lobe of left paramere without
process, vesica without spiculum ...........ccccoecerirennnene 34
Coloration black and yellow or red, antenna almost as

long as body length, medial vein between the radial and
cubital veins present on corium.............. Miris (Fig. 55)
Coloration yellowish to greenish, antenna shorter than
body length, medial vein between the radial and cubital
Veins absent 0N COTIUM ...o..evverueerieieieieieniesiesieeieeneane 35
Labium reaching mesocoxa, 1* antennal segment 2.5-3x
longer than interocular distance, lateral margin of left
paramere with a projection (Fig. 64); dorsal labiate plate
membranous, sclerotized rings oval (Fig. 79), first valvu-
la broadly triangular, apically acute (Fig. 92)................

Mermitelocerus (Fig. 56)
Labium reaching metacoxa, 1% antennal segment 1.4—
1.6x longer than interocular distance, lateral margin of
left paramere without projection; dorsal labiate plate
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Figs 76-91. Female genitalia of Mirini tribe: Sclerotized ring and posterior wall of bursa copulatrix with their associated structures:
76 — Adelphocoris vandalicus (Rossi, 1790); 77 — Dichrooscytus persicus Josifov, 1974; 78 — Pinalitus cervinus (Herrich-Schaeffer,
1841); 79 — Mermitelocerus schmidtii (Fieber, 1836); 80 — Megacoelum sp.; 81 — Cyphodema humbaba Linnavuori, 1984; 82 —
Creontiades pallidus (Rambur, 1839); 83 — Stenotus binotatus (Fabricius, 1794); 84 — Calocoris roseomaculatus roseomaculatus (De
Geer, 1773); 85 — Polymerus vulneratus (Panzer, 1806); 86 — Orthops kalmii (Linnaeus, 1758); 87 — Agnocoris reclairei (Wagner, 1949);
88 — Taylorilygus apicalis (Fieber, 1861); 89 — Rauniella ishtar (Linnavuori, 1984); 90 — Charagochilus gyllenhali (Fallén, 1807);
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moderately sclerotized, sclerotized rings elongate—oval
(Fig. 84), first valvula blade shaped (Fig. 93) .............
.......................................................... Calocoris (Fig. 54)

Discussion

In the current study, a comprehensive identification
key was compiled for genera belonging to three tribes of
the Mirinae subfamily found in Iran, and the number of
valid recorded genera for Iranian fauna increased from
34 to 35. In this key, different characters were used for

categorization of tribes or genera ranks. Schwartz [2008]
considered characters including: body form, head struc-
ture, longitudinal sulcus of the frons, lateral margin of
the pronotum, pretarsal and metatarsal structure, dorsal
surface structure, male and female genitalic structure as
the most useful in recognizing intertribal relationship
within the Mirinae. Rosenzweig [2001] emphasized
that the most reliable taxonomic characters in the Miri-
nae are male genitalia (vesica and left paramere), fe-
male genitalia (location and shape of interramal lobes,
presence and symmetry of the median process) and the

Figs 92-96. First and second valvula of ovipositor of female genitalia: 92 — Mermitelocerus schmidtii (Fieber, 1836); 93 — Calocoris
roseomaculatus roseomaculatus (De Geer, 1773); 94 — Cyphodema humbaba Linnavuori, 1984; 95 — Stenotus binotatus (Fabricius, 1794);
96 — Liocoris tripustulatus (Fabricius, 1781); 92, 93 — first valvula; 94-96 — second valvula.

Puc. 92-96. HapyxHble U BHYTpeHHHE CTBOPKH siiieknana caMku: 92 — Mermitelocerus schmidtii (Fieber, 1836); 93 — Calocoris
roseomaculatus roseomaculatus (De Geer, 1773); 94 — Cyphodema humbaba Linnavuori, 1984; 95 — Stenotus binotatus (Fabricius, 1794);
96 — Liocoris tripustulatus (Fabricius, 1781); 92, 93 — HapyHbIe CTBOPKH; 94—96 — BHYTpPEHHHE CTBOPKH.

91 — Lygus gemellatus (Herrich-Schaeffer, 1835). ap — antero-medial projection of parieto-vaginal ring; d/p — dorsal labiate plate; ir/ —
interramal lobes; irs — interramal sclerites; // — lateral lobes; mp — median process; » — ramus; sd — seminal depository; sr — sclerotized
ring; vlp — ventral labiates plate. (76, 77, 79-83, 89, 91; 78, 84-88, 90 same scale). Scale bar: 0.1 mm.

Puc. 76-91. I'enuranuu camox TpuGsl Mirini. CKI€pOTH30BaHHOE KOJIBIIO U 33IHSSI CTEHKA KOMYJISITUBHON CYMKH U CBSI3aHHBIC C HUMHU
CTPYKTYyphL: 76 — Adelphocoris vandalicus (Rossi, 1790); 77 — Dichrooscytus persicus Josifov, 1974; 78 — Pinalitus cervinus (Herrich-
Schaeffer, 1841); 79 — Mermitelocerus schmidtii (Fieber, 1836); 80 — Megacoelum sp.; 81 — Cyphodema humbaba Linnavuori, 1984;
82 — Creontiades pallidus (Rambur, 1839); 83 — Stenotus binotatus (Fabricius, 1794); 84 — Calocoris roseomaculatus roseomaculatus
(De Geer, 1773); 85 — Polymerus vulneratus (Panzer, 1806); 86 — Orthops kalmii (Linnaeus, 1758); 87 — Agnocoris reclairei (Wagner,
1949); 88 — Taylorilygus apicalis (Fieber, 1861); 89 — Rauniella ishtar (Linnavuori, 1984); 90 — Charagochilus gyllenhali (Fallén, 1807);
91 — Lygus gemellatus (Herrich-Schaeffer, 1835). ap — antepo-mennansHoe mpoekiws; dlp — mopcanbHas TyOHas MIaTHHKA; ir] —
HMHTEppaMallbHasi JIONACTh; ir'S — WHTEPPaMabHbI CKIEPUT; [/ — JaTepaibHbIe JIOMACTH; nMp — MEANAIBHBII OTPOCTOK; ' — pamyc; sd —
CeMSMPUEMHHK; S7 — CKJIEPOTH30BAHHOE KOIbBLO; VIp — BeHTpanbHas ryOHas miactunka. (76, 77, 79-83, 89, 91; 78, 84-88, 90 B ogHOM
macmrabe). Macmra6: 0.1 mMm.
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color and type of vestiture. Most of the above-men-
tioned characters were used for compiling the key.
Among three tribes studied in this research, Mirini is
the most species-rich tribe which includes many genera
complexes. For example Calocoris and Closterotomus
complexes show similarities in their external appear-
ance and genitalia which make them difficult to identify
[Rosenzweig, 1997; Cherot, Malipatil, 2016]. For de-
velopment of a generic taxonomical key consideration
of genera complexes is an essential task. Rosenzweig
[2001] reclassified the genera belonging to Mirina sub-
tribe based on morphology by considering genera com-
plexes and their similarities. Therefore in this study,
characteristics of genera complexes used by different
authors [e.g. Kelton 1955; Stonedahl, 1988; Rosenz-
weig, 2001] were mainly considered in the current key.
Genera were mostly separated by their positions on their
relevant complexes and coupled with their most similar
genera on the base of morphological characters similar-
ities. The aim of the present contribution was to enable
more people to identify Mirinae specimens of the Mir-
idae family collected from Iran or adjacent countries.
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