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TWO NEW SPECIES OF THE GENUS PARMENA DEJEAN, 1821
(COLEOPTERA: CERAMBYCIDAE) FROM EASTERN EUROPE
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[Danilevsky, M. L. & Hizal, E. 2017. Two new species of the genus Parmena Dejean,
1821 (Coleoptera: Cerambycidae) from Eastern Europe. Munis Entomology & Zoology, 12
(1):1-4]

ABSTRACT: Parmena europaea Danilevsky, sp. nov. is described from Ukraine and
Rumania. The new species is supposed for Moldavia. Parmena istanbulensis Danilevsky &
Hizal, sp. nov. is described from European Turkey (Istanbul environs). Both new species are
similar to P. balteus balteus (L.); the distinguishing characters are discussed.

KEY WORDS: New species, taxonomy, Cerambycidae, Lamiinae, Parmena, Moldavia,
Rumania, Turkey, Ukraine

Parmena species similar to P. balteus (Linnaeus, 1767) was several times
recorded from Eastern Europe with different names, but all were not adequate.
Plavilstshikov (1932) mentioned it for South-West Ukraine as P. balteus balteus
(Linnaeus, 1767), which was originally described from “Lusitania” (South France,
see Sama, 1984) and distributed also in North-West Italy and West Switzerland.
Plavilstshikov (1958) joined Ukrainian population from Poltava Region (Yareski,
49°50'N, 33°54'E) to Italian P. unifasciata Rossi, 1790 (as P. balteus unifasciata).
P. balteus (= unifasciata Rossi following Danilevsky, 1980) was recorded for the
European part of USSR by Lobanov et al. (1982). The Eastern Europe was not
included in the area of the genus Parmena by Sama (1984), but a big query mark
was put by him on that territory in the areal map of the genus. According to Sama
(1984) the eastern most species of the genus in West Europe is P. unifasciata
Rossi, 1790, which penetrates eastwards to about Central Rumania (especially
mentioned were Baile Herculane and Mehadia). Rumania (Banat) was included in
the area of P. unifasciata by Sama (2002). P. balteus was recorded for Moldavia
by Neculiseanu & Baban (2005). P. pontocircassica Danilevsky & Miroshnikov,
1985 was recorded for Ukraine by Bartenev, 2009. Moldova was included in the
area of P. unifasciata by Danilevsky & Smetana (2010).

The study of a female from Ukraine and a female from Rumania (Baile
Herculane) shows the considerable differences of the species from P. unifasciata
Rossi, 1790. Supposedly same species is known from Moldavia.

Parmena europaea Danilevsky, sp. nov.
(Figs. 1-2)

Parmena balteus balteus, Plavilstshikov, 1932: 192, part. - South-West Ukraine.

Parmena balteus unifasciata, Plavilstshikov, 1958: 28, part. — including Poltava Region of
Ukraine (Yareski); 1965: 396, part. — south of Ukraine, Caucasus; Panin & Savulescu,
1961: 372 - Biile Herculane (Rumania).

Parmena unifasciata, Sama, 1984: 225, part. — including Baile Herculane and Mehadia
(Rumania); 2002: 96, part. — including Banat (Rumania); Danilevsky & Smetana. 2010:
290, part. - including Moldavia and Rumania.
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Parmena balteus, Neculiseanu & Baban, 2005: 201 — Moldavia.
Parmena pontocircassica, Bartenev, 2009: 273, part. — including Poltava Region of
Ukraine.

Only two females are available; the species is very similar to P. balteus
balteus, but frons wider, genae about as long as lower eye lobe (holotype) or a
little longer; upper eye lobe narrow, as wide as 4 or 5 ommatidia; 15t antennal joint
narrower (about 2.1 times longer than wide) and relatively longer, reaching
second third of prothorax; prothorax about as long, as basal width (paratype) or a
little longer; lateral thoracic tubercles much smaller; pronotum with irregular
wrinkles (holotype) or relatively smooth (paratype); dark transverse elytral band
much wider, not interrupted along suture, with rather contrast pale anterior and
posterior borders; light setae spots near scutellum hardly pronounced (holotype)
or absent (paratype); elytral punctation more sparse, but smaller; short elytral
oblique setae hardly visible; body length: 6.2 (holotype) - 7.3 mm, body width: 2.3
(holotype) - 2.9 mm.

Differencial diagnoses. The new species is close to P. pontocircassica
Danilevsky & Miroshnikov, 1985, but P. pontocircassica with 15t antennal joint
shorter and wider; lateral thoracic tubercles bigger; elytral punctation denser and
bigger, elytral band relatively narrow, usually interrupted along suture, its light
borders less contrast; light setae spots near scutellum distinct.

The new species is not similar to P. unifasciata Rossi, 1790, which is usually
much bigger and lighter (reddish); with another character of pronotal and elytral
punctation.

Materials. Holotype, female with 2 labels: 1) in Russian [Poltavskaya / Yareski /
VIL.g19], 2) Parmena ?pontocircassica det. S.Saluk, 1988 — Plavilstshikov’s
collection in Zoological Museum of Moscow University; paratype, female with 2
labels: 1) Baile-Herculane / 13.5.1960 / Dr. A. Popescy-Gorj; 2) Colectia / Dr. N.
Savulescu - preserved in "Grigore Antipa" National Museum of Natural History,
Bucharest.

Distribution. East Europe, three localities are definitely known; Ukraine,
Yareski (49°50'N, 33°54'E) in Poltava Region; Banat area of Rumania: Biile
Herculane (44°52'43”"N 22°24'51”E) and Mehadia environs (Sama, 1984,
44°54'N, 22°22'E); most probably the record for Moldavia (Neculiseanu & Baban,
2005) was connected with new species.

Etymology. Europaea (Latin) — in English: European.

Parmena istanbulensis Danilevsky & Hizal, sp. nov.
(Figs. 3-4)

Two females available; small dark species also close to P. balteus balteus;
frons, genae and eye lobes are about same; 15t antennal joint is also short and
wide; prothorax a little longer, than basal width with similar lateral tubercles;
pronotum with very rough big irregular punctation; partly conjugating dots of
different size forming irregular wrinkles; elytra with sparse punctation less
pronounced than in P. balteus balteus; oblique short setae rather long, pale and
that is why rather distinct; pale setae spots near scutellum well developed; dark
transverse elytral band wide, interrupted along suture, with contrast pale anterior
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and posterior borders; elytral punctation sparser and smaller than in P. balteus
balteus; body length: 6.7-7.4 mm, body width: 2.6-2.8 mm.

Differencial diagnoses. The new species is similar to P. pontocircassica
Danilevsky & Miroshnikov, 1985, but P. pontocircassica is generally smaller; its
pronotum with less rough sculpture; elytral band narrower, its light borders less
contrast; erect short elytral setae hardly visible.

Materials. Holotype, female, Turkey, Istanbul, Bahcekdy Sariyer, 25.4.2016, E.
Hizal leg. — preserved in the collection of M.Danilevsky (Moscow); paratype,
female, same locality, 16.6.2011, E. Hizal leg. — preserved in the collection of the
Department of Forest Entomology and Protection, Faculty of Forestry, Istanbul
University.

Distribution. European Turkey; the species is known from the nearest environs
of Istanbul — Belgrad Forest.

Etymology. The new species is named after the name of its type locality —
Istanbul province.
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3 4
Figures 3-4. Parmena istanbulensis Danilevsky & Hizal, sp. n., 3. female, holotype, 4.
female, paratype.
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TURKISH SPECIES OF TORYMUS DALMAN, 1820
(HYMENOPTERA: TORYIDAE: TORYMINI), WITH
DESCRIPTIONS OF NEW SPECIES

Mikdat Doganlar*

* Honorary Professor, Biological Control Research Station, Adana, TURKEY. E-mail:
mikdoganlar@yahoo.com.tr

[Doganlar, M. 2017. Turkish species of Torymus Dalman, 1820 (Hymenoptera: Toryidae:
Torymini), with descriptions of new species. Munis Entomology & Zoology, 12 (1): 5-22]

ABSTRACT: Turkish species of Torymus Dalman, 1820 (Hymenoptera: Torymidae),
collected from several parts of Turkey, were studied in the last 30 years. Totally 32 species of
Torymus, were obtained, such as: the known species are T. nitidulus (Walker), T. cyaneus
Walker, T. pygmaeus Mayr, T. ramicola Ruschka, T. igniceps Mayr, T. fastuosus Boheman,
T. longicalcar Graham, T. flavipes (Walker), T. erucarum (Schrank), T. phillyreae Ruschka,
T. apiomyiae Boucek & Mihajlovic, T. bedeguaris (Linnaeus), T. geranii (Walker), T.
auratus (Miiller), T. arcella Graham & Gijswijt, T. cultriventris Ratzeburg, T. verbasci
Ruschka, T. cultratus Graham & Gijswijt, 7. rubi (Schrank), the newly recorded species are
T. pulchellus Thomson, T. quercinus Boheman, T. poae (Hoffmeyer), T. nobilis Boheman, T.
micrurus Boucek, T. nigritarsus (Walker), T. artemisiae Mayr, T. monticola Graham &
Gijswijt, T. hornigi Ruschka, T. tipulariarum Zetterstedt, T. millefolii Ruschka, and 2 new
species are T. basarani sp. nov. and T. bingoelensis sp. nov. In order to identify the
parasitoid species, an identification key for the known Turkish species, was provided. The
new species were described, their diagnostic characters were illustrated and compared with
the similar species of the genus.

KEY WORDS: Torymus spp., Hymenoptera, Torymidae, Turkey

The genus Torymus was described by Dalman (1820) having type species
Ichneumon bedeguaris Linnaeus, designated by Curtis 1835:552. Grissell (1995)
gave the synonyms of genus, including Diamorus Walker 1834, and of species,
and recorded 317 world species. Noyes (2015) gave 417 species from all over the
world. From Turkey, Stonova et al. (2012) listed 15 species and Noyes (2015) 12
species. Doganlar (2016) stated Diamorus as a distinct genus by giving diagnostic
characters of hypopigium, and listed 2 species from Turkey. Diagnostic characters
of the genus, Torymus, host records and distributions of the known species were
given by Grissell (1995) and Noyes (2015), and the known Turkish species of
Torymus were listed by Doganlar (2016).

By this work 32 species, 2 of them new and 11 of them new record for Turkey,
were found. The new species were described, and a new identification key for the
Turkish species was provided by using the characters were given by Graham &
Gijswijt (1998).

MATERIAL AND METHOD

This study is based upon examination and identification of the specimens
collected from some parts of Turkey in the last 30 years. The examined specimens
and types of the new species were deposited in Insect Museum of Biological
Control Station, Yiiregir, Adana, Turkey (IMBC). Specimens, associated with galls
were reared from galls which were kept in the cages (50x50x80 cm) under
laboratory conditions (20-25° C and 50-60% relative humidity). The adults
emerged from the galls were collected, killed, mounted on card and kept in the
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museum. Some specimens were collected by sweeping net and putting the whole
contents of the swept materials directly in 96 % ethanol. After sorting the
material, individuals were mounted on cards for further morphological studies.
The species were identified by following the keys of Grissell (1995), Graham &
Gijswijt (1998), Zerova & Seryogina (2003). Wings and antennae of holotypes of
the new species were slide-mounted in Canada balsam. Photographs of diagnostic
characters of the genera were taken by using of Leica DM 500 microscopes with a
digital Leica ICC 50 camera attached to it.

Terminology and abbreviations

Morphological terminology follows Gibson (1997). Abbreviations used in the
key and descriptions are: OOL= shorter distance between ocello-ocular line,
POL= distance between posterior ocelli, F1-6 = funicular segments.

RESULTS AND DISCUSSION

Key to the Turkish species of Torymus Dalman based on characters
were given by Graham & Gijswijt (1998)

1-Hind tibia with one distinct spur. Posterior third of scutellum mainly smooth, without
setae; Scutellar frenum indicated by an area devoid of setae but not deliminated
anteriorly by an impressed line. Mesoscutum and scutellum very shiny, with distinct
transverse striae, with fine reticulations between striae. Antennal flagellum pale brown

O teStACEOUS DENEATN.....cueviiiniiciiiiic ettt ettt ettt 2
--Hind tibia with two distinct spurs; scutellar frenum present or not; other characters
VATTIADIE. .. vttt ettt et e et e e e b et et e e e b et e s et ese s et e seese e et eaessentenes 3

2-Antenna with Fl anelliform, distinctly broader than long, usually lacking sensilla; some of
the following segments broader than long. Ovipositor sheaths as long as or very slightly
longer than metasoma plus mesosoma. Dorsal surface of hind coxa bare in basal half.
Body bright blue, green, or golden green. Fore coxae at least yellow apically, sometimes
about half yellow. Scape yellow beneath, or almost wholly so. Very small species: length
UE-T TS 15 0101 o o VO T. nitidulus (Walker)
-- Antenna with Fl distinctly longer than broad, with two long sensillae; segments of
flagellum distinctly longer than broad. Ovipositor sheaths as long as or very slightly
longer than metasoma. Dorsal surface of hind coxa bare, in almost whole length. Body
bright blue- green, legs yellow, except base of mid coxae with basal half metallic. Scape
and pediel yellow wholly so. Length of body+ovipositor: 2.88+1.5 mm.......c..ccccceuevevuneee.
.......................................................................................................... T. basarani sp. nov.
3-- Antenna with Fl slightly to quite distinctly shorter than F2, seen in profile with only one
sensillum or two sensilla. Ovipositor sheaths somewhat longer than the body, index 3.5-
4.5. Dorsal surface of hind coxa bare in basal half. Antenna with anellus broader than
long; scape nearly 4 times as long as broad; F2 distinctly longer than broad. Body rather
dark bluegreen to blue, gaster sometimes more or less violet . Antennal scape testaceous
except dorsally. Head with temples converging strongly ............ T. ramicola Ruschka
--Antenna with Fl as long as or longer than F2 and provided with sensilla (usually more
than 2 visible in profile); if F1 is somewhat shorter than F2 (T. pygmaeus, pulchellus)
then the ovipositor sheaths are much shorter than the body. Dorsal surface of hind coxa
often pilose in basal half...........cccceceeerenecnne 4
4- Posterior 0.25 to 0.45 of scutellum ("frenal area") differentiated in some way from the
rest: either extensively or wholly polished and smooth, and delimitated anteriorly by a
weak to strong impressed line. Hind femur without tooth.........c.ccceceeivvenenienennnnenenene 5
-- Scutellum without any such differentiated area posteriorly, wholly reticulate (though
occasionally the sculpture becomes gradually weaker towards the posterior edge of the
scutellum) and with some piliferous punctures in the posterior part..........cc.ceevevereruenenne 6
5- Ovipositor sheaths 1.66x longer than the body; index 6.0. Posterior ocelli smaller, OD
0.71x OOL. POL 2.5x OOL. Distance between lateral ocellus and occipital carina 1.44x
OOL. Upper surface of costal cell with some setae. Mesoscutum, axillae, and scutellum
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anterior to frenal area aluteous between the piliferous punctures. Mesepimeron broad
and almost twice higher than broad; Vertex without a suture between lateral ocelli and
eyes. Head 2x as broad as long; Eyes separated almost by their own length; distance
between eyes 2.75x frontal width of eye; temple 0.3x length of eye; Dorsal surface of
hind coxae bare in basal half, often with a longitudinal curved carina. Hind coxa stouter,
its posterior edge distinctly curved. The hind femur is 5 times as long as broad and the
scutellum has the frenal area marked off by distinct transverse impressed line.
Ovipositor sheaths 1.66x longer than the body; index 6.0. Gaster not compressed,
dorsally flat; basal sternite extremely long, about twice length of hind coxa and reaching
nearly to tip of hypopygium; hind margin of tergite 4 deeply triangularly emarginate.
Propodeum very weakly alutaceous-reticulate, without striae, hind coxa with a dorsal
carina. Antenna with anellus 2.5 times as broad as long. Head in dorsal view twice as
broad @S 10NG.....c.coveerirenieiririeeeeerererte et aes T. bingoelensis sp. nov.
--- Ovipositor sheaths slightly shorter than the body. Ovipositor index 1.7-2.1. Posterior
ocelli large, OD greater than OOL. Posterior 0.25-0.3 of mesoscutum, axillae partly, and
scutellum anterior to frenal area smooth and polished between the very distinct
piliferous punctures. Eyes separated by somewhat less than their length. Head and
thorax green to blue; gaster sometimes with slight violet tinge in places. Body-length
2.1-4.0 MTL.cueuerrerenenresetesenseseeesestesessesenessesseneesessesseneesessenseneesessens T. cyaneus Walker
6- Antenna with Fl lacking sensilla, a little shorter than F2. Antennal flagellum proximally
not or only just as stout as pedicellus, but thickening obviously distad so that the clava is
about twice as broad as F 1, which is sometimes slightly shorter than F2; pedicellus 1.8-
2.0 times length of Fl; distal segments of funicle usually slightly broader than long.
Forewing with lower surface normally with one row of setae, or none, below the cubital
vein; Hind coxa nearly bare dorsally, only 2-3 setae in basal half; Gaster strongly
compressed, ovipositor sheaths about as long as gaster. body bluegreen to greenish-
blue; antennal scape black, or paler below, the radicula always pale; legs with femora
mainly black, tibiae sometimes more or less infuscate; gaster often partly or mainly
bronze. Body length 1.2-2.1 mm parasite of Contarinia subulifex in galls on Quercus
COTTIS e eeneteeeutete et et et et et e st e a et e e st et e b e e bt et e s bt eat et e sbe s st et e besatesbenseas T. pygmaeus Mayr
-- Antenna with Fl having sensilla, as long as or longer than F2; other characters variable.. 7
7- Propodeum sloping at only about 30 degrees relative to longitudinal axis of body,
relatively dull, with distinct, more or less raised reticulation, often also with some
irregular wrinkles or rugosity. Mesoscutum and scutellum shiny, with large though
widely spaced piliferous punctures. Hind coxa with dorsal surface bare. Antenna: F4-F7
each with a stripe of micropilosity beneath. Ovipositor sheaths much shorter than the
body. Thorax green to blue; vertex often coppery or crimson. Legs, except mid and hind
COXAE, TEM.euveueeueererreneenerrertenteseesessetesetesessasteneesessensenessassenseneesensensesessenes T. igniceps Mayr
-- Propodeum sloping more steeply, in most species shiny with some superficial or engraved
sculpture. Mesoscutum and scutellum usually less shiny, if with large punctures then
these are closer together. A very few species in which the propodeal sculpture
sometimes approaches. Antennal flagellum without areas of micropilosity beneath;
hind coxa bare and ovipositor sheaths shorter than the body........ccccceoevueverenennicnennenen. 8
8- Ovipositor index 1.5-1.55. Ovipositor sheaths shorter than the body; antennal flagellum
very stout, tending to be cylindrical; sensilla rather short, in 2 (occasionally 3) rows on
each funicular segment; scape extensively to wholly testaceous; Propodeum with at least
some weak longitudinal stria, often 23 longitudinal striae, on each side of median line.
Forewing with M 68.5 times length of ST; stigma distinctly petiolate; speculum not
reaching ST. Species associated with Quercus........c..cccccceeeunne T. fastuosus Boheman
-- Not having the above combination of characters.........c..cocecuecerrerernererienenierenenereeseneenenn 9
9- Shorter spur of hind tibia only half as long as the longer spur, length of the latter only
equal to maximum breadth of the tibia. Gaster tending to appear triangular in profile,
the tip of the hypopygium situated only slightly beyond the apex of the basal sternite.
Hind coxa normally bare dorsally in basal half. Malar space 0.3-0.36 length of eye.
Mesoscutum and scutellum shiny; scutellum, except at the sides, with very sparse
piliferous punctures. Facial pilosity composed of thicker and slightly flattened setae,
which tend to hide the surface somewhat. Ovipositor sheaths 0.65-0.75 length of gaster,
index 1.15-1.6. Antenna with Fl 1.5 times as long as the anellus and sometimes lacking
sensilla. Species associated with Salix but host unknown....... T. pulchellus Thomson
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-- Shorter spur of hind tibia in most species more than half as long as the longer spur; if
only half (T. longicalcar, flavipes) then length of longer spur is much greater than the
breadth of the tibia. Gaster nearly always with tip of hypopygium situated more distad.
Hind coxa either bare, or more or less pilose, dorsally in basal half............cccccceceruennnne. 10

10- Longer spur of hind tibia 0.6-0.65 length of basitarsus and 1.65-2.0 times the breadth of
the tibia. Hind coxa bare dorsally in basal half; basitarsus of hind legs nearly or quite
half as 10N S TIDIA......eeeuirieieerieririereee ettt ettt sttt b e e e s baneen 11

-- Longer spur of hind tibia 0.3-0.5 length of basitarsus and usually less than 1.65 times the
breadth of the tibia but if as much as 1.65 then hind coxa pilose dorsally in basal half.
Basitarsus of hind legs usually relatively shorter............coceeeeerereverinennencniecreseenes 12

11 - Gaster with tip of hypopygium very near or level with apex of gaster; ovipositor sheaths
usually a little longer than the body, o.i. 3.3-3.5. Thorax slender, 1.9-2.2 times as long as
broad. Legs very slende, hind coxa more than 2.5 times as long as broad. Gaster
reddish-yellow ventrally i n at least basal half, sometimes whole gaster except the dorsal
SUITACE PALE....evereieirierieieeteererteee ettt aesees T. longicalcar Graham

-- Gaster with tip of hypopygium situated at about 0.75 its length; ovipositor sheaths shorter

than body, o.i. about 3.0. Thorax more squat, 1.75-1.8 times as long as broad. Legs

stouter; hind coxa about twice as long as broad. Gaster normally without pale area,
rarely obscurely reddish at extreme base........c.cecceeeerverererennenene T. flavipes (Walker)

Ovipositor sheaths at most as long as metasoma plus mesosoma, which has numerous

and moderately close piliferous punctures on mesoscutum and scutellum, antennal

scape reaching level of vertex and 0.9 length of eye, flagellum usually with F 1 stouter
than pedicellus and at most 1.5 times as long as broad; F 1 most often distinctly broader
at base than the anellus, from which it is separated by a distinct constriction; anellus
sometimes broader than long; clava ventrally with a small area of micropilosity on C3
only; . Propodeum with fine, superficial or engraved sculpture, sometimes partly
smooth; head and thorax partly purplish or coppery, gaster with a reddish subbasal ring

o) g 0 s c IS OO OO R O P OO 13

-- Ovipositor sheaths fully as long as, or a little longer than, the body; index 3.5-4.8.
Mesoscutum and scutellum (especially the latter) with sparse piliferous punctures.
Antennal scape shorter than transverse diameter of eye, only 0.7 length of eye and
reaching only to lower edge of anterior ocellus, pedicellus plus flagellum 1.25-1.35 times
breadth of head; anellus distinctly transverse; Fl slightly shorter than, or as long as
pedicellus. Legs with femora black; hind tibiae sometimes more or less infuscate
medially. Head and thorax blue-green to blue, or with violet parts; gaster blue-green,

12

blue, Or MAINLY VIOLEL...c.coveuieireeiieirieieeieteeee ettt e es 14
13- Host on Populus. Malar space 0.42-0.47 length of eye............. T. quercinus Boheman
-- Host on Poa. Malar space about 0.35 length of eye.........c.ccceuueee. T. poae (Hoffmeyer)

14-- Vertex with punctures minute and generally not well visible amongst the reticulation, if
rather more distinct then F 1 slightly shorter than pedicellus and propodeum, weakly
alutaceous. PM twice as long as ST. Head in dorsal view 2.05-2.15 times as broad as
long, with temples converging strongly and 0.15-0.25 length of eyes. Ovipositor index
1.95-2.25. Mouth 2.2-2.35 times as long as malar space. Mesosoma rather stout, as
broad as head. Hosts: Rabdophaga salicis and R. saliciperda on Salix............c..cccceeurueuen.
............................................................................. .... T. tipulariarum (Zetterstedt)

-- Not having the above combination of characters..........c.eccoveuerenirrieereneernieereneerenenene 15

15- Antennal scape reaching above level of vertex................. 16

-- Antennal scape usually not reaching level of vertex.. 17

16- Ovipositor sheaths shorter than body but longer than gaster. Ovipositor index 1.8-2.4.
Gaster with at least a reddish subbasal ring, often more extensively reddish ventrally.
Head and mesosoma mainly to wholly dark blue, or violet. Length of antennal scape
0.8-0.85 length of eye. Malar space 0.31-0.37 length of eye. POL 1.8-2.1 times OOL. on
QUETCUS. ..o T. nobilis Boheman

-- Ovipositor sheaths longer than body, index 3.8-4.1. Head and dorsum of thorax partly to
mainly purplish. Forewing often with a dark discal cloud or streak...........cceccevuerervenneenne
................ T. erucarum (Schrank)

17- Setae of mesoscutum, and those of scutellum mainly, very short, decumbent, dense, only
a few in posterior quarter of scutellum are longer and somewhat raised. Notauli
shallow. Face below toruli thickly clothed with silvery-white downward pointing setae;
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sides of face above toruli with similar setae which tend to point obliquely outwards.
Malar space 0.4-0.46 length of eye. Mouth only 1.55-1.75 malar space..........cccceceeuenee. 18
-- Setae of mesoscutum at least slightly raised, usually longer; setae of scutellum more or
less raised, very long in posterior part. Notauli usually deeper but if approaching the
condition seen in T. phillyreae then malar space shorter. Setae of face usually sparser....
.......................................................................................................................................... 20
18- Tip of hypopygium at most at 0.8 length of gaster. Ovipositor index 1.5-1.8, sheaths 1.0-
1.15 length of gaster. Hind coxa dorsally with at most seven setae in a single or slightly
irregular row. Hair row on underside costal cell complete. = Head with temples
converging very strongly and weakly curved. Gena wholly alutaceous, the sculpture
extending to or virtually to the malar sulcus on its posterior side Setae of mesoscutum,
and those of scutellum mainly, very short, decumbent, dense, only a few in posterior
quarter of scutellum are longer and somewhat raised. Notauli shallow. Face below toruli
thickly clothed with silvery-white downward pointing setae; sides of face above toruli
with similar setae which tend to point obliquely outwards. Malar space 0.40.46 length
of eye. Mouth only 1.55-1.75 malar space. Legs mainly testaceous, including fore coxae
more or less; at most hind femora and tibiae infuscate Hosts on different plants, as far
as known not on Artemisia in EUrope.........coccoeveeverveneeervennenens T. phillyreae Ruschka
-- Tip of hypopygium nearly level with apex of gaster. Ovipositor index at most 0.85. Hind
coxa about in most species at most 2.5 times as long as broad and with their posterior
edge distinctly curved. Other characters variable...........coeceeerereneneieniererereneeresenenene 19
19- Ovipositor index 0.85. Base of scutellum broad, nearly truncate...........coeceverueerneenenencne
................ T. triangularis Thomson
-- Ovipositor index about 0.6. Base of scutellum rounded.................. T. micrurus Boucek
20-- Legs black, with only knees and extreme base of tarsi obscurely testaceous, or almost
wholly black, only hind tarsi more or less pale at base.........coccovevereererenerenenenenreneneenens 21
-- Legs relatively paler, yellow, at most some parts of femora and tarsi black............ccc...... 22
21- Forewing: speculum very small, not extending under the parastigma; basal and costal
cells wholly pilose. Legs short and stout; hind femur about 3.3 times as long as broad;
spur of hind tibia about 0.45 length of basitarsus. Ovipositor sheaths about 1.4 times

length of gaster; index about 2.0........ccceceeveuenne. T. apiomyiae Boucek & Mihajlovic
-- Forewing: speculum always extending under the parastigma; basal cell.Basal cell of
forewing extensively pilose.........ccceveveeereneeerrenenienierenenienenne T. nigritarsus (Walker)

22- Species either with less conspicuous or more widely spaced piliferous punctures on
mesoscutum and scutellum; or with shorter ovipositor sheaths; or with temples
converging less strongly and often curved; lateral ocelli usually smaller, often with OOL
at least a little greater than OD.........cceceeeierirerereeeeere et e e see e esesseneens 23

-- Mesoscutum and scutellum with relatively conspicuous piliferous punctures, which on
mesoscutum and basal part of scutellum are mostly separated by less than twice their
diameter; ovipositor sheaths at least as long as gaster plus thorax, sometimes slightly
longer than whole body; index at least 2.85; temples converging strongly, straight or
very weakly curved; lateral ocelli large, OOL equal to OD; genae, in front view of head
STrAIghL. et 25

23 - Gaster not pale marked but mainly coppery or fiery over at least posterior half weakly in
some dwarfs. Malar space 0.32-0.36 length of eye. Forewing sometimes more or less
infumate discally. Hosts in Rosa galls.........ccccevevvererrevenenne. T. bedeguaris (Linnaeus)

-- Gaster either with a reddish or testaceous subbasal band at least on the sides; or else
without coppery or fiery colour except sometimes on the middle segments. Malar space
0.23-0.30 length of eye. Forewing hyaline. Hosts in Quercus galls..........ccccceevevueennene 24

24- Ovipositor index 2.65-3.3, sheaths usually as long as gaster plus thorax, rarely as long as
body. Gaster normally with pale subbasal band, at least at sides. Legs tending to be
more reddish-testaceous, especially the femora which are rarely dark marked.................
......................................................................................................... T. geranii (Walker)

-- Ovipositor index 3.4-4.3, sheaths as long as or very slightly longer than body. Gaster
immaculate, bluegreen, green or goldengreen, with sometimes a little coppery tinge on
middle segments. Legs paler testaceous or yellow, with hind femora often brown or
broadly black medially. Mesoscutum and scutellum with relatively conspicuous
piliferous punctures, which on mesoscutum and basal part of scutellum are mostly
separated by less than twice their diameter; temples very weakly curved; lateral ocelli
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large, OOL 0.9 OD, genae, in front view of head straight. Malar space 0.30 length of
eye. Forewing hyaline. Ovipositor index 3.52; sheaths very slightly longer than body;.
Gaster immaculate, bluegreen, green or goldengreen, with sometimes a little coppery
tinge on middle segments. Legs yellow. Hosts in Quercus galls.... T. auratus (Miiller)
25- Ovipositor index 2.7-3.55, sheaths about as long as metasoma plus three quarters to
whole of mesosoma. Longer spur of hind tibia 0.4-0.45 length of basitarsus. OOL 1.0-1.3
times OD. Genae, in front view of head, straight. Anterior margin of clypeus truncate, or
curved slightly forwards.......cccccceveevecerennnen. 26
-- Ovipositor index 0.5-2.6, sheaths at most as long as metasoma plus two thirds of
mesosoma but often shorter than this............cooeeeveieeieieeicceeeeeee e 27
26- Tip of hypopygium very nearly level with apex of gaster Legs, including fore coxae
MAInNLY YEloW....cceverieriririenietnenereseeeeeseeeee e T. arcella Graham & Gijswijt
-- Tip of hypopygium more remote from apex of gaster; At least hind femora broadly black
medially, hind tibiae and fore coxae most often mainly to wholly dark. Head with
temples 0.2-0.32 apparent length of eyes. Anterior margin of clypeus broadly truncate.
Mouth about 2.0 malar space. Pedicellus plus flagellum 1.17-1.25 breadth of head. POL
slightly less than 1.9 times OOL. Host: on Artemisia Length 1.5-2.6 mm...........cccceueueuce.
.......................................................................................................... T. artemisiae Mayr
27- Genae, in front view of head appearing distinctly curved; head tending towards a
circular shape. Antennal anellus quadrate or only very slightly broader than long. Head
2.05-2.15 times as broad as long; temples converging rather strongly, weakly curved.
Mesoscutum, axillae and scutellum shiny, with minute, sparsely distributed piliferous

punctures (especially the scutellum)..........cccecerverercruenene. T. cultriventris Ratzeburg
-- Genae, in front view of head, straight or nearly so; head more trapeziform. Antennal
anellus sometimes distinctly broader than 1ong...........ccceeveverenienenenennenerenenesenennens 28

28- Mouth 1.5-1.8 malar space; legs dark: all femora, and at least mid and hind tibiae, more
or less infuscate. Mouth 1.75-1.8 malar space, the latter 0.37-0.4 length of eye. Antenna
with flagellum proximally not or only just as stout as pedicellus, but thickening
distinctly distad, F1 quadrate Ovipositor indeX 1.7-1.9......ccceevuerreeeenerereeeeeseeeeeeeeeeens
.................................................................................. T. monticola Graham & Gijswijt

-- Mouth 2.0-2.6 malar space.....

29- Mouth 2.0-2.2 malar space

-- Mouth 2.3-2.6 malar space......

30- Ovipositor index 2.5-2.6. Sides of upper face with several small but distinct punctures.
OOL 1.0-1.2 times OD. Piliferous punctures of mesoscutum and scutellum smaller or
minute, usually less close together, on scutellum usually widely separated. Host on
Verbascum..........ceeeceeneeeecnenne. T. verbasci Ruschka

-- Ovipositor index 1.15-1.9 and at most slightly longer than gaster. Antennal flagellum
moderately clavate. OOL 1.0-1.2 times OD. Piliferous punctures of mesoscutum and
scutellum smaller or minute, usually less close together, on scutellum usually widely
separated. HOSt 0N OFigantiim.........cceceeeeveveevenenienenenenienesensensenes T. hornigi Ruschka

31- Sculpture of mesonotum over anterior two-thirds, tending to be transversely rippled-
scaly, without piliferous punctures. Ovipositor index 2.65, sheaths as long as metasoma
plus half mesosoma. Temples slightly longer 0.25 length of eyes. Malar space slightly
longer, 0.4 length of eye. Body bright green, more golden-green on genae and parts of
mesosomal pleuron. All coxae dark. Hind femur mainly black; fore femur with black
dorsal stripe, mid femur with dark median ring. Gaster with tip of hypopygium nearly

level with apex of gaster, Length 2.75 mm................. T. cultratus Graham & Gijswijt
-- Mesonotum with distinct piliferous punctures on mesoscutum and scutellum................ 32

32-- Piliferous punctures of mesoscutum and scutellum moderate sized, rather close,
especially on anterior part of scutellum where they are separated by at most twice their
diameter. Ovipositor index 2.1-2.4. Head with temples converging very strongly. Malar
space 0.26-0.29 length of eye. Mouth 2.3-2.6 malar space. Ocelli larger: OOL at most
1.05 times OD. Hypopygium with a number of setae along its length. All legs, including
coxae, yellow. Host usually on Rubus, occasionally on Rosa, rarely on Pteridium............
............................................................................................................. T. rubi (Schrank)

-- Piliferous punctures of mesoscutum and scutellum smaller or minute, usually less close
together, on scutellum usually widely separated. Gaster with tip of hypopygium situated
at about 0.8 length of gaster. Ovipositor sheaths as long as metasoma plus half to two
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thirds of mesosoma. Ovipositor index 2.05-2.6. Genae, in front view of head, straight or
nearly so; Mouth at least 1.75 malar space, the latter at most 0.37 length of eye. POL
2.1-2.55 times OOL. Antenna with outer surface of antennal scape, except at extreme
base, with minute reticulation; Antennal flagellum short and notably stout; more clavate
distal segments of funicle distinctly transverse, relatively slender proximally but the
clava at least 1.5 times as broad as F 1. Body blue-green.Very small to small species,
length 1.5-2.2 mm. Host on Achillea............cccecuveeevcerieneecenienennnne T. millefolii Ruschka

Torymus apiomyiae Boucek & Mihajlovic, 1986
Torymus apiomyiae Boucek & Mihajlovic, 1986: 447-449; Grissell, 1995: 275.
Type material: Holotype, fem. (BMNH): Yugoslavia "Macedonia, Bistrica nr. Bitolj,
Liv.1983, M . Postolovski". Paratypes: 33 females,14 males (BMNH, FFB): same origin as
holotype, 1.iv.1983, 14 & 23.iii.1984, and 1985.
Biology:Parasite of Apiomyia bergenstammi (Wachtl) (Dipt. Cecidomyiidae) on Pirus.
Distribution: Macedonia (Boucek & Mihajlovic, 1986).
Distribution in Turkey: Hatay, Yayladag, Altinozii (Doganlar & Yigit, 2005).
Materials studied: 4 females, 1 male, Hatay, Belen, Komiir¢ukuru, 11.iii.2004, reared
from galls of Apiomyia bergenstammi on Pyrus malus L., M.Doganlar; 1 female, same data,
except 12.iii.2004.

Torymus arcella Graham & Gijswijt, 1998
Torymus arcella Graham & Gijswijt, 1998: 53-54, fem.
Type material: Holotype, fem, (BMNH): 'Turkey, Kars. Ararat below Serdarbulak
4.iv.1969 5.000" "Guichard & Harvey B.M. 1960-364" "Torymus arcella spec. nov. M. de V.
Graham det. & M.J. Gijswijt". Paratypes: 2 females, (BMNH): same data as holotype.
Biology:unknown.
Distribution: Kars (Graham & Gijswijt, 1998).
Distribution in Turkey: Kars. Ararat below Serdarbulak (Graham & Gijswijt, 1998;
Zerova & Seryogina, 2003).

Torymus artemisiae Mayr, 1874
Torymus artemisiae Mayr, 1874:105, fem ; Grissell, 1995: 275.
Type material: In NHMW five specimens exist under this name, 2 @ S (not described) and
3 9 9, on minutien pins mounted on two blocks. The female on the first block is here
designated lectotype. It is labelled (1) "Collect. G. Mayr" (2) "Tor. artemisiae G. Mayr,
Type" (3) "Artem. scop. Tultscha [unreadable] Mai 75".
Biology: Reared from galls of Rhopalomyia artemisiae (Low) (Dipt. Cecidomyii-dae)
(Graham & Gijswijt, 1998).
Distribution: Romania (Graham & Gijswijt, 1998).
Distribution in Turkey: Tokat. New record for Turkey.
Materials studied: 4 females, 1 male, Tokat, Batmantas, 17.viii.1972, swept from field of
Medicago sativa L., M. Dogamlar.

Torymus auratus (Miiller, 1764)
Cynips aurata Miiller, 1764: 68, no. 598, fem. The conclusion must be that Miiller is the
first to name the species described and figured by Résel von Rosenberg (1755). Christ (1791:
388) seems to have used Rosel's descriptions without mentioning the source (Graham &
Gijswijt 1998).
Type material: Types of Cynips aurata Miiller, Cynipsichneumon nigricornutus Christ
and Cynipsichneumon rubicornutus Christ not found. (See under comments below).
Lectotypes were designated for Callimome nitens Walker, C. inconstans Walker and C.
amyrius Walker by Eady (1959: 265).
Biology: A parasite in many species of cynipid oak galls (Graham & Gijswijt, 1998).
Distribution: All over Europe (Graham & Gijswijt 1998); Japan (Yasumatsu, 1955).
Distribution in Turkey: Askew et al., 2013; by this work: Bingdl; Gen¢, Hamamlar.
Materials studied: 1 fem., 1 male, Bingol, Geng, 15.x.1974, reared from galls of Cynipidae
on Quercus; 1 fem., Bing6l, Hamamlar, 15.10. 1974, same host, M. Doganlar.
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Torymus basarani sp. nov.
(Figs. 1a-g)

Etymology: The species is derived from the name of my friend, Agriculture Enginier, BS,
Ustiin Bagaran, who spend his whole life in several parts of the agriculture of Turkey.
Description:
Female. Body (Fig. 1a) blue green;. Antennae with scape yellow, flagellum pale testaceous.
Legs pale yellow, fifth tarsal segments brown. Tegulae yellow. Wings hyaline, venation pale
yellow. Length body+ovipositor: 2.88 + 1.5 mm.
Head (Fig. 1b) having ertex with fine reticulation, in dorsal view almost 1.2x as wide as
mesoscutum, width to length 45:25; POL 1.8x OOL; OOL 1.25x diameter of lateral ocellus.
Head in frontal view 1.1x as wide as high in ratio 45:40; dorsal margin of torulus distinctly
above level of lower edge of eyes; Mouth 3.33 times malar space, the latter 0.31 length of
eye. face with fine sculpture; Antenna (Fig. 1c) with toruli distinctly above lower eye line;
scape not reaching anterior ocellus; pedicellus plus flagellum about 1.22 times breadth of
head, flagellum proximally stouter than pedicellus, moderately clavate; pedicellus 1.87 times
as long as broad; anellus distinctly transverse, 1.5x as long as broad; F 1-F4 1.2x longer than
broad, apparently with only 2-3 sensillae, F5 slightly transverse , F6 1.3x, F7 1.4x as broad
as long; clava 1.86 times as long as broad; sensilla sparse, in one row.
Mesosoma (Figs. 1a,d) slightly bulged in profile, propodeum declined, distinctly visible
from above; sculpture of pronotum, mesoscutum with transverse striatons and with fine
reticulation, and scutellum (Fig. 1e) having scutellar frenum indicated by an area devoid of
setae but not deliminated anteriorly by an impressed line; pronotum 0.37x as long as
mesoscutum; propodeum (Fig. 1e) almost smooth, with fine longitudinal striae. Forewing
(Fig. 1g) with basal cell bare, speculum open broad; costal cell 1.62x marginal vein; marginal
vein about 10.5x stigmal vein, 5.25x postmarginal vein; stigmal vein (Fig. 2¢) short, stigma
small; Hind coxae dorsally bare,without distinct carina. Hind femora (Fig. 1f) 3.82x as long
as width; hind tibia with one apical spur, the latter slightly shorter than breadth of tibia and
0.36x as long as first segment of tarsus.
Metasoma (Figs. 1a,e) hardly compressed, basal sternite extending somewhat beyond
coxa; hypopygium extending 0.63x along gaster.. Ovipositor index 1.94, Ovipositor sheaths
slightly longer than metasoma (1.16x); excluding ovipositor as long as rest of body.
Male. Unknown.
Material studied: Holotype, female, Turkey: Tokat, 25.vi. 1985, H. Cam, swept from
pasture, on card, left antenna slide mounted in Canada balsam,deposited in the Insect
collection of Research Station of Biological Control, Adana. Paratype: 1 female, same data as
holotype.
Biology: Unknown.
Distribution: Turkey: Tokat.
Comments. The female of T. basarant sp. nov. resembles those of T. nitidulus (Walker) in
having hind tibia with one apical spur and scutellar frenum indicated by an area devoid of
setae but not deliminated anteriorly by an impressed line. But the new species differs from
T. nitidulus in having antenna (Fig. 1c) with FI distinctly longer than broad, with two long
sensillae, flagellar segments F1-F4 distinctly longer than broad; Ovipositor sheaths as long
as or very slightly longer than metasoma. (in T. nitidulus antenna with Fl anelliform,
distinctly broader than long, usually lacking sensilla and some of the following segments
broader than long; Ovipositor sheaths as long as or very slightly longer than metasoma plus
mesosoma.

Torymus bedeguaris (Linnaeus, 1758)
Ichneumon Bedeguaris Linnaeus, 1758: 567, 9 (ex parte); 1761: 408 (ex parte).
Torymus bedeguaris; Mayr, 1874:101-102; Thomson, 1876: 87; Eady, 1959:262; Grissell,
1976:19-21; Boucek, 1977: 24; Nikol'skaya & Zerova, 1978: 371; Sellenschlo & Wall, 1984: 22,
102; Grissell, 1996, 276.
Type material: The lectotype of Ichneumon bedeguaris L. fem. (NR) desgnated by
Graham & Gijswijt (1998).
Biology: A common parasite in galls of Diplolepis spp. on Rosa.
Distribution: Holarctic.
Distribution in Turkey: Ankara (Bayram et al., 1998; Daneshvar et al., 2009); Sivas
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(Gencer, 2003); Erzurum (Ozbek et al., 1999).

Materials studied:Tokat, 12 females, 10 males, 03-20.iii. 1989, reared from galls of
Diplolepis mayri, H. Cam; 1 female, 1 male, 13.iv.1989, reared from galls of Diplolepis
rosae, H. Cam; 1 male, 03.v.1998, swept from leaves of Prunus mahalep, H. Cam; 1 female,
4 males, Fidanlik, 15.iv. 1989, reared from galls of D. mayri, H. Cam;3 females,1 male,
Taslgiftlik, 09.ix.-13.xii.1989, reared from galls of D. mayri, H. Cam; 3 female, 3 males,
Kizilinis, 02.vi.1989, reared from galls of D. rosae, H. Cam; 2 females, 5 males, Camlibel,
07.v.-02.vi.1989, reared from galls of D.rosae, H. Cam; 4 female, 3 males, Artova, 18-
27.ix.1989, reared from galls of D.mayri, H. Cam; 1 female, 5 males, Camlibel, 05.i.-28.ii.
1990, reared from galls of D. mayri, H. Cam; Hatay, Altinozii, 1 female, 1 male, 30.i.1999,
reared from galls of D. mayri; Erzurum, 3 females, 2 males, 28.vi.1976, reared from galls of
D. mayri, M. Doganlar; 3 females, 2 males, 12.-21.ii. 1996, reared from galls of D. mayri, H.
Ozbek; Erzurum, Sergeme, 3 males, 28.vi.1976, reared from galls of D. mayri, M. Doganlar.

Torymus bingoelensis sp. nov.
(Figs. 2a-g)

Etymology: The species is derived from the name of Bing6l from which the types were
collected.
Description:
Female. Body (Fig. 2a) blue green; antennae brown, pedicel testaceous. Legs tetaceous,
fore and mid tibiae medially, hind tibia almost wholly black, tarsi pale yellow, except fifth
tarsal segments brown. Tegulae testaceous. Wings hyaline, venation testaceous. Length
body+ovipositor: 3.38 + 5.62 mm.
Head (Fig. 2b) having vertex without a suture between lateral ocelli and eyes, with fine
reticulation,. Head in frontal view 1.32x as wide as high, in ratio 52:38; Eyes separated
almost by their own length; distance between eyes 2.8x frontal width of eye; temple 0.3x
length of eye; Posterior ocelli (Fig. 2b) smaller, OD 0.71x OOL. POL 2.5x OOL. Distance
between lateral ocellus and occipital carina 1.44x OOL. Vertex in dorsal view almost 1.1x as
wide as mesoscutum, width to length 52:24; Mouth 2x times malar space, the latter 0.33
length of eye. Face with fine sculpture; Antenna (Fig. 2¢) with toruli distinctly above lower
eye line; scape reaching above anterior ocellus; pedicellus plus flagellum about 0.9 times
breadth of head, flagellum proximally slightly stouter than pedicellus, almost filiform;
pedicellus 1.5 times as long as broad; anellus 2.5 times as broad as long; F 11.25x wider than
broad, apparently with dense 6-7sensillae, F2 quadrate; F3 1.13x; F4-F7 distinctly
transverse, about 1.36x as broad as long; clava 1.18 times as long as broad; sensilla dense, in
two rows.
Mesosoma (Figs. 2a,d) slightly bulged in profile, propodeum declined, distinctly visible
from above; Mesoscutum and scutellum (Fig. 2d) with numerous and closer piliferous
punctures, mesoscutum, axillae; scutellum (Fig. 2e) anterior to frenal area aluteous between
the piliferous punctures, with the frenal area marked off by distinct transverse impressed
line. Mesepimeron broad and almost twice higher than broad; pronotum long, 0.67x as long
as mesoscutum; Propodeum (Fig. 2f) very weakly alutaceous-reticulate, without striae.
Forewing (Fig. 2g) upper surface of costal cell with some setae, with basal cell bare,
speculum open broad; costal cell 1.52x marginal vein; marginal vein about 8.33x stigmal
vein, 3.85x postmarginal vein; stigmal vein short, stigma small; hind leg (Fig. 2h) with hind
coxae stouter, its dorsal surface bare in basal half, often with a longitudinal curved carina;
hind femur is 5 times as long as broad; hind tibia with two apical spur, the longer spur
slightly longer than breadth of tibia and 0.66x as long as first segment of tarsus; the shorter
spur 0.74x length of second spur.
Metasoma (Fig. 2a) not compressed, dorsally flat; basal sternite extremely long, about
twice length of hind coxa and reaching nearly to tip of hypopygium; hind margin of tergite 4
deeply triangularly emarginate.; hypopygium extending 0.83x along gaster. Ovipositor
index 6.0, Ovipositor sheaths 1.66x longer than the body; excluding ovipositor 0.75x as long
as rest of body.
Male. Similar to female except antenna (Fig. 2i) with flagellum proximally distinctly stouter
than pedicellus, almost filiform; pedicellus 1.12 times as long as broad; anellus twice as
broad as long; Fl 1.2x wider than broad, apparently with dense 4 sensillae, F2-F7 distinctly
transverse, about 1.5x as broad as long; clava 1.92 times as long as broad; sensilla dense, in
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one row.
Materials examined: Holotype, female, Turkey: Bingol, 15.ii. 1974, M. Doganlar,
laboratory reared from galls of Cynipidae on Quercus spp., collected in August, 1973, on
card, left antenna slide mounted in Canada balsam, deposited in the Insect collection of
Research Station of Biological Control, Adana. Paratypes: 1 female, same data as holotype. 1
male, same data as holotype, except 20.ii.1974.

Biology: Reared from galls of Cynipidae on Quercus spp.

Distribution: Turkey: Bingol.

Comments: The female of T. bingoelensis sp. nov. resembles those of T. druparum
(Boheman) and 7. cyaneus Walker in having posterior 0.25 to 0.45 of scutellum ("frenal
area") differentiated in some way from the rest: either extensively or wholly polished and
smooth, and delimitated anteriorly by a weak to strong impressed line and hind femur
without tooth. But it differs from T. druparum in having mesepimeron broad and almost
twice higher than broad; head 2x as broad as long; distance between eyes 2.75x frontal
width of eye; posterior ocelli smaller, OD 0.71x OOL. POL 2.5x OOL; distance between
lateral ocellus and occipital carina 1.44x OOL; hind femur is 5 times as long as broad;
ovipositor sheaths 1.77x longer than the body; index 6.0; antenna with anellus 2.5 times as
broad as long. Species associated with cynipid galls on Quercus spp. (in T. druparum
mesepimeron small and slightly higher than broad; head 1.82x as broad as long; distance
between eyes 2.64x frontal width of eye; posterior ocelli smaller, OD 0.83x OOL. POL 2.0x
OOL; distance between lateral ocellus and occipital carina equal to OOL; hind femur is not 4
times as long as broad; ovipositor sheaths somewhat longer than the body; index 3.9-4.3;
antenna with anellus 1.15-1.3 times as broad as long. Species associated with Sorbus and
Malus). The new species differs from T. cyaneus in having ovipositor sheaths 1.66x longer
than the body; ovipositor index 6.0; posterior ocelli smaller, OD 0.71x OOL; mesoscutum,
axillae, and scutellum anterior to frenal area aluteous between the piliferous punctures; eyes
separated almost by their own length (in T. cyaneus ovipositor sheaths slightly shorter than
the body; ovipositor index 1.7-2.1; posterior ocelli large, OD greater than OOL; posterior
0.25-0.3 of mesoscutum, axillae partly, and scutellum anterior to frenal area smooth and
polished between the very distinct piliferous punctures; eyes separated by somewhat less
than their length).

Torymus cultratus Graham & Gijswijt, 1998
Torymus cultratus Graham & Gijswijt, 1998: 79-80.
Type material: Holotype, fem, (BMNH): "Turkey: Kiitahya Murat Dagi. 1700 m.
31.vii.1962. Guichard & Harvey. BM 1962-299".
Biology: Unknown.
Distribution: Turkey (Asia Minor) (Graham & Gijswijt, 1998; Zerova & Seryogina, 2003).
Distribution in Turkey: Kiitahya, Murat Dag1 (Graham & Gijswijt, 1998).

Torymus cultriventris Ratzeburg, 1844
Type material: Torymus cyaneus Walker: described from Austrian material sent by Kollar
to F.W. Hope. Original material not found.
Biology: reared from galls of Mikomyia coryli Kieffer on Corylus avellana L.(Ural & Kurt,
1973; Isik et al., 1987).
Distribution: Austria, Belgium, Croatia, Czech Republic, France, Germany, Great Britain,
Hungary, Netherlands, Slovakia, Sweden (Graham & Gijswijt, 1998; Popescu, 2006; Noyes,
2015).
Distribution in Turkey: Eastern Black-See Region (Ural & Kurt, 1973; Isik et al., 1987;
Onciier, 1991).

Torymus cyaneus Walker, 1847
Torymus cyaneus Walker, 1847: 227, S 9 ; Boucek, 1977: 25; Boucek & Graham, 1978a: 226;
Grissell, 1995: 279.
Type material: Torymus cyaneus Walker: described from Austrian material sent by Kollar
to F.W. Hope. Original material not found.
Biology: Reared from different oak galls. Askew (1961: 184-185) gives an account of the
biology of this species.
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Distribution: Austria, Belgium, Croatia, Czech Republic, France, Germany, Great Britain,
Hungary, Netherlands, Slovakia, Sweden (Graham & Gijswijt, 1998; Popescu, 2006; Askew
et al., 2013; Noyes, 2015).

Distribution in Turkey: Mugla , Datga, Yaz vill.,, 27.12.2008, 2 ?%. (Stonova et al., 2012;
Askew et al., 2013).

Materials studied: 1 female, Tokat, Senkdy, 08.vii.1987, swept from leaves of Ulmus sp.,
M. Doganlar.

Torymus erucarum (Schrank, 1781)
Ichneumon erucarum Schrank, 1781: 275.
Torymus erucarum; Mayr, 1874: 87; Thomson, 1876: 86-87.
Type material: Ichneumon erucarum Schrank, original material lost (Graham & Gijswijt,
1998).
Biology: Reared from galls of Andricus quercusradicis (Fabr.) (Hym. Cynipidae) on roots
of Quercus (Graham & Gijswijt, 1998).
Distribution: Austria,France, Germany, Great Britain, Netherlands, Portugal, Yugoslavia.
(Graham & Gijswijt, 1998; Noyes, 2015).
Distribution in Turkey: Ankara (Bayram et al., 1999; Stonova et al., 2012).
Materials studied: 1 female, 1 male, Ankara, Camldere, 26.x.1994, reared from galls of
Andricus tinctorius Behzodi, S. Bayram.

Torymus fastuosus Boheman, 1834
Torymus fastuosus Boheman, 1834: 347348, 9; Boucek, 1977: 25; Grissell, 1995: 280.
Type material: No type material has been designated (Graham & Gijswijt, 1998).
Biology: Reared from galls of Trigonaspis megaptera (Panzer) on Quercus (Graham &
Gijswijt, 1998).
Distribution: Croatia, Great Britain, Netherlands, Sweden. (Graham & Gijswijt, 1998;
Noyes, 2015).
Distribution in Turkey: Askew et al. (2013).

Torymus flavipes (Walker, 1833)
Callimome flavipes Walker, 1833: 124.
Type material:_Cynips auratus Geoffroy: original material destroyed. Neotype, 9,
(BMNH): France, Seine et Marne, Forét de Fontainebleau, 12.viii.1981 (Graham) designated
by Graham (1992: 1098). Lectotypes were designated for all Walker species by Eady (1959:
266-268) (Graham & Gijswijt, 1998).
Biology: Reared from Cynipid galls in oaks (Graham & Gijswijt, 1998); reared from galls of
Chesnut gall-wasp, Dryocosmus kuriphilus Yasumatsu in Castanea sativa Miiller
(Doganlar, 2014).
Distribution: Probably the whole of Europe. (Graham & Gijswijt, 1998; Noyes, 2015).
Distribution in Turkey: Isparta prov., Kasnak mesesi protected area, 26.05.2007, 2 29
(Malaise trap) (Stonova et al., 2012); Yalova (Doganlar, 2014).
Marerials studied: 1 male, Tokat, 06.v.1986, swept from Prunus cerasi, M. Doganlar; 1
female, Tokat, Korucak, 26.iv. 1992, swept from Prunus cerasi, H. Cam; 1 female, Yalova,
21.ix. 1914, reared from galls of Dryocosmus kuriphilus Yasumatsu in Castanea sativa
Miiller (Doganlar, 2014).

Torymus geranii (Walker, 1933)
Callimome geranii (Curtis MS.) Walker, 1833: 121.
Type material:_Callimome geranii Walker: lectotype, fem., (BMNH): here validated,
labelled: "Call, geranii Walker, lectotype fem. M . de V. Graham + Z. Boucek det. 1976";
paralectotypes: 3 fem. (BMNH), labelled as lectotype.
Biology: Reared from cynipid galls on Quercus. (Graham & Gijswijt, 1998).
Distribution: Belgium, Croatia, France, Germany, Great Britain, Netherlands, Poland,
Slovakia, Yugoslavia (Serbia) (Graham & Gijswijt, 1998; Noyes, 2015).
Distribution in Turkey: Turkey (Askew et al., 2013).
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Torymus hornigi Ruschka, 1921
Torymus hornigi Ruschka, 1921: 338, fem.
Type material: Holotype, fem, (NHMW) here designated. It is labelled "Austr. inf.
Annaberg 14.4.80 Wachtl; Type [a red bordered circular label]; 26; Torymus hornigi
Ruschka, Type".
Biology: Reared from galls of Gisonobasis origani (Wachtl) (Dipt. Cecidomyiidae) in
swollen flowers of Origanum vulgare. (Graham & Gijswijt, 1998).
Distribution: Austria (Graham & Gijswijt, 1998).
Distribution in Turkey: Tokat. New record for Turkey
Marerials studied: 1 female, Tokat, Batmantas, 17.viii.1992, swept from field of Medicago
sativa L., M. Doganlar.

Torymus igniceps Mayr, 1874
Torymus igniceps Mayr, 1874:103-104, 69; Grissell, 1995: 282.
Type material: 5 syntypes of T. igniceps are in NHMW. A female, here designated
lectotype, is mounted on a minutien pin and labelled: "Aachen Fr; f; 20; Collect. G. Mayr;
Tor. igniceps Myr det. Forster [sic]". The left antenna is broken off beyond F5. The other
syntypes are designated paralecto-types (NHMW) (Graham & Gijswijt, 1998).
Biology: Most probably a parasite of a host on Carex in marshy places. (Graham &
Gijswijt, 1998); reared from galls of Rhodites spp. - Hym.: Cynipidae (Kilinger, 1983).
Distribution: Czech Republic, Great Britain, Italy, Netherlands, Sweden (Graham &
Gijswijt, 1998; Noyes, 2015).
Distribution in Turkey: Ankara (Kilinger, 1983).

Torymus longicalcar Graham, 1994
Torymus longicalcar Graham, 1994e: 122-124, 6 9; Grissell, 1995: 283.
Type material: Holotype of T. longicalcar: 9, NHMW), designated by Graham (1994e).
Paratypes: 59 9 9, 38 6 6 NHMW, MJG, TMA), designated by Graham (1994) (Graham &
Gijswijt, 1998).
Biology: Reared from galls of Dryomyia concinna Mayr and Pediaspis aceris (Foerster) on
Acer spp. and from Dryomyia circinans on Quercus (Graham & Gijswijt, 1998); reared from
galls of Cynipidae on Quercus sp. by M. Doganlar.
Distribution: Austria. Denmark, Germany, Greece, Hungary, Italy, Switzerland, Slovakia.
(Graham & Gijswijt, 1998; Noyes, 2015).
Distribution in Turkey: Mugla prov., Yilanli Mountain, Yemigendere vill., 12.09.2006, 1
? (Stonova et al., 2012); Hatay, Belen, Giizeloluk by this work.
Marerials studied: 1 female, Hatay, Belen, Giizeloluk, 08.vi.2004, M. Doganlar.

Torymus micrurus Boucek, 1994
Torymus micrurus Boucek, 1994:79-80, 9; Grissell, 1995: 284.
Type material:_Holotype, fem, (BMNH): Germany, Aken an der Elbe, 9.vi.lo4o (H.
Koller). Paratypes: (BMNH, ZMHU): 1 fem. topotypic; 1 fem. France, Vaucluse, Mont
Ventoux, 22.vii.1978 (Graham).
Biology: Unknown.
Distribution: France, Germany (Graham & Gijswijt, 1998; Noyes, 2015).
Distribution in Turkey: Bingol. New record for Turkey.
Marerials studied: 5 females, Bingdl, Bilaloglu, 11.vii.2003, H. Ozbek.

Torymus millefolii Ruschka, 1921
Torymus millefolii Ruschka, 1921:339, male, female.
Type material: Lectotype, fem, (NHMW): here designated, mounted on a minutien pin on
a pitch block with a male, labelled: "e Hormomyia millefolii Znaim Coll. Wachtl"; "T.
millefolii Ruschka, Type"; "Type" (red label). Paralectotypes: (here designated), the male
aside to the lectotype; also two other females, labelled "Rhopalomyia millefolii"; "Jicin
Bohmen Baudys"; millefolii Ruschka det. Ruschka", "Type" (red label)".
Biology: Reared from galls of Rhopalomyia millefolii (Loew).
Distribution: Austria, Czech Republic. (Graham & Gijswijt, 1998; Noyes, 2015).
Distribution in Turkey: Tokat. New record for Turkey.
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Marerials studied: 1 female, Tokat, 21.iv.1989, swept from pasture, H. Cam.

Torymus monticola Graham & Gijswijt, 1998
Torymus monticola Graham & Gijswijt, 1998: 124-125.
Type material: Holotype, fem, (BMNH): France-Lozere "Aigoual Prat Peirot 5.7.1977, M.
de V. Graham". Paratypes, 5 females, 7 females, (BMNH, MJG): same data as holotype (one
female without head).
Biology: Unknown.
Distribution: France (Graham & Gijswijt, 1998; Noyes, 2015).
Distribution in Turkey: Tokat. New record for Turkey.
Marerials studied: 1 female, Tokat, Artova, Gokdere, 06.v.1988, reared from galls of
Cynipidae on Quercus sp., M. Doganlar.

Torymus nigritarsus (Walker, 1833)
Callimome nigritarsus Walker, 1833:135, 6 9.
Torymus nigritarsus; Boucek & Graham, 1978a: 227; Grissell, 1995: 284.
Type material:_lectotype, fem, (BMNH): designated by Eady (1959: 261).
Biology: Parasite of Taxomyia taxi Inchb. (Dipt. Cecidomyiidae) on Taxus baccata
(Graham & Gijswijt, 1998).
Distribution: Austria, France, Great Britain, Netherlands, Sweden (Graham & Gijswijt,
1998; Noyes, 2015).
Distribution in Turkey: Tokat. New record for Turkey.
Marerials studied: 2 females, Tokat, 11.v.1989, swept from pasture, H. Cam.

Torymus nitidulus (Walker, 1833)
Callimome nitidulus Walker, 1833:138, 9. Grissell, 1995: 284.
Type material: Callimome nitidulus Walker: lectotype, 9, (BMNH, type Hym. 5.1610):
designated by Eady (1959: 260).
Biology: Reared from birch catkins with Semudobia spp. (Dipt. Cecidomyiidae) (Graham &
Gijswijt, 1998).
Distribution: Holarctic; possibly over whole zone of Betula spp. from northern U.S.A.,
Europe, Asia to Mongolia and China (Graham & Gijswijt, 1998).
Distribution in Turkey: Erzurum (Doganlar, 1984; Onciier, 1991 (as Lioterphus
pallidicornis (Boheman, 1834)); Stonova et al., 2012).
Marerials studied: 2 females, Erzurum, 18. viii. 1979, swept from field of Onobrychis
sativa L., M. Doganlar.

Torymus nobilis Boheman, 1834
Torymus nobilis Boheman, 1834: 339-340, 8 9; Mayr, 1874: 92-93.
Type material: Lectotype of Torymus nobilis Boheman, 9 (NR) and paralectotypes 2 8 8
(NR), all designated by Graham (1994: 53).
Biology: Reared from galls on roots of Quercus spp: Andricus quercusradicis, Bio-rhiza
pallida etc. (Graham & Gijswijt, 1998).
Distribution: Croatia, Czech Republic, Denmark, France, Germany, Great Britain, Ireland,
Spain, Sweden (Graham & Gijswijt, 1998).
Distribution in Turkey: Hatay. New record for Turkey.
Marerials studied: 1 female, Hatay, Samandag, Cevlik, Kale, 09.vi.1994, swept from
pasture, M. Doganlar.

Torymus phillyreae Ruschka, 1921

Torymus phillyreae Ruschka, 1921: 340-341.

Type material:_T. phillyreae Ruschka: lectotype, 2, NHMW): here designated, mounted
on a minutien pin, stayed with a male on one block, labelled (1) "e Diplosis phillyr.
Miramare ex coll. Wachtl" (2) "Torymus phillyreae Ruschka, Type" (3) red label "Type" (4)
NHMW acces. label "no. 321". Paralectotypes: 2 9 9,3 8 8 (NHMW), here designated, the
male mounted with the lectotype, a male and a female mounted on one block labelled
"Miramare Istria; 3; Torymus phillyreae Ruschka Type" and a blue label, (2) one male and
one female on a block with same labels as (1) except for "1" instead of "3", one female
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(remounted, on card, by Boucek), labelled in Boucek's hand: "Miramare bei Triest ex
Braueriella phillyreae Wachtl.; 9 Torymus phillyreae Rusch. det. Z. Boucek, 1978."
Biology: The species seems to have a whole range of hosts. The abundancy in which it
occurs in places (see remarks on swarming behaviour in Graham, 1993) suggests very
common hosts. Until now it has been reared in Italy from galls of Braueriella phillyreae on
Phillyrea; in Britain from Asphondylia sarothamni (Loew): on Cytisus scoparii; in Spain
from Stictodiplosis scrophulariae Kieffer. on Scrophularia peregrina. In that country
phillyreae was rather abundant on Genista florida in several places. In France from
Asphondylia sarothamni on Calicotome spinosa. Gijswijt collected in Southern France,
near Aix en Provence about 600 galls of Braueriella phillyreae from which emerged
(besides other non-torymid species) 18 males and 51 females of T. phillyreae (Graham &
Gijswijt, 1998).

Distribution: France, Great Britain, Greece, Italy, Spain. (Graham & Gijswijt, 1998).
Distribution in Turkey:Hatay, Antakya, Samandag (Doganlar, 2011; Doganlar et al.,
2011; Doganlar, 2012).

Materials studied: 1 female, Tokat, 15.ix.1989, swept from pasture, H. Cam; 3 females,
Tokat, 20.v.1986, swept from pasture, H. Cam; 2 females, 1 male, 21.ii.1996, lab reared from
galls Diplolepis mayri Schld., S. Giiclii; 2 males, Hatay, Samandag, Vakifli, 15.iv.2007,
reared from galls of Dasineura oleae, M. Doganlar; 3 males, 03.v.2012, hyperparasite on
Odinodiplosis amygdali, M. Doganlar.

Torymus poae (Hoffmeyer, 1930)
Callimome poae Hoffmeyer, 1930: 26, 82,1930: 238.
Type material: Callimome poae Hoffmeyer: lectotype, fem., (MNHN): here designated, on
a minutien pin, stayed with adona pith block, labelled "Museum Paris Coll. Giraud 1877";
"Callimome poae Hoffmeyer Type" "type" (in red lettering) (Graham & Gijswijt, 1998).
Biology: Reared from Poomyia poae Bosc. (Graham & Gijswijt, 1998).
Distribution: Germany (Graham & Gijswijt, 1998; Noyes, 2015).
Distribution in Turkey: Adana, Tokat. New record for the Turkish fauna.
Materials studied: 1 female, Adana, Tufanbeyli, 03.x.1979, A. Beyarslan; 1 female,1 male,
Adana, Feke, 02.x. 1979, A. Beyarslan; 2 females, Tokat, Pazar, 28.iv.1988, swept from
Prunus cerasi, H. Cam.

Torymus pulchellus Thomson, 1876
Torymus pulchellus Thomson, 1876: 98; Eady, 1959: 268; Graham, 1969: 67; Sellenschlo &
Wall, 1984: 27.
Type material: Callimome Aerope Walker: no trace of Walker's material of male aerope
had been found in BMNH (Eady, 1959: 268). (Graham & Gijswijt, 1998).
Biology: Unknown. The species is associated with Salix (Graham has swept it from foliage
of S.fragilis and S. alba (Graham & Gijswijt, 1998).
Distribution: France, Great Britain, Ireland, Netherlands, Sweden (Graham & Gijswijt,
1998; Noyes, 2015).
Distribution in Turkey: Erzincan. New record for the Turkish fauna.
Materials studied: 1 female, Erzincan, 09.v.1982, swept from pasture, M. Doganlar.

Torymus pygmaeus Mayr, 1874
Torymus pygmaeus Mayr, 1874:120-121, 8 9; Sellenschlo & Wall, 1984: 27; Grissell, 1995:
286.
Type material: Lectotype, 9, (NHMW): designated by Graham & Gijswijt (1998),
mounted on a minutien pin fixed on a pith block with a 8 and labelled: "Collect. G. Mayr;
Torymus pygmaeus G. Mayr, Type; subulif. May 72" [-Mayr's hand]; Graham's lectotype
label. Paratypes: (NHMW): the 8 fixed on the same block as the lectotype and a 9 and a 8
plus 9, mounted on two pithblocks and similarly labelled. All designated by Graham &
Gijswijt, 1998).
Biology: Reared from galls of Contarinia subulifex Mayr (Dipt. Cecidomyiidae) on Quercus
cerris. (Graham & Gijswijt, 1998).
Distribution: Austria, Sweden, Ukraine (Graham & Gijswijt, 1998; Noyes, 2015).
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Distribution in Turkey: Canakkale, Atikhisar vill., 28.04.2007, 1 2 (Stonova et al.,
2012).

Materials studied: 1 female, Sivas, Campus of Cumhuriyet Univ., 09.vi.1992, swept from
pasture, L. Genger.

Torymus quercinus Boheman, 1834
Torymus quercinus Boheman, 1834: 373, 9; Mayr, 1874: 101; Thomson, 1876: 84; Eady,
1959: 268, in part.; Boucek, 1977: 26; Boucek & Graham, 1978a: 227; Sellenschlo & Wall
1984: 27; Grissell, 1995: 286.
Type material:_Torymus quercinus Boheman: lectotype, here designated: a 9. (NR)
labelled "Sm" (Smaland) and "Bhn". (Graham & Gijswijt, 1998).
Biology: Reared from galls of Harmandia petioli Kieffer (Dipt. Cecidomyiidae) on Populus
tremula (Graham & Gijswijt, 1998).
Distribution: Czech Republic, Germany, Great Britain, Sweden, Yugoslavia (Montenegro)
(Graham & Gijswijt, 1998; Noyes, 2015).
Distribution in Turkey: Tokat. New record for the Turkish fauna.
Materials studied: 1 female,Tokat, 02.v.1986, swept from pasture, H. Cam.

Torymus ramicola Ruschka, 1921
Torymus ramicola Ruschka, 1921: 337, 82; Sellenschlo & Wall, 1984: 27; Grissell, 1995:
286. Callimome ramicola; Hoffmeyer, 1930: 238.
Type material: Lectotype, 9, (NHMW): here designated, a female pinned on a pith block
with a male, labels: "e Diplosis ramicola coll. Wachtr'; "T. ramicola Ruschka, Type"; "Type"
(red label) (Graham & Gijswijt, 1998).
Biology: Reared from Diplosis ramicola Kieffer (Dipt. Cecidomyiidae) on Artemisia
(Graham & Gijswijt, 1998); reared from galls of Dryocosmus kuriphilus Yasumatsu on
Castanea sativa Miller (Doganlar, 2014).
Distribution: Austria (Graham & Gijswijt, 1998).
Distribution in Turkey: Yalova (Doganlar, 2014).
Materials studied: 1 female, 18.ix. 2014, reared from galls of D. kuriphilus, M. Doganlar.

Torymus rubi (Schrank, 1781)
Cynips Rubi Schrank, 1781: 320-322, fem.
Torymus rubi; Boucek& Graham, 1978: 227; Grissell, 1995: 286-287.
Callimome macropterus Walker, 1833:124, fem.
Type material.— Cynips rubi Schrank: no type material found.
Callimome macropterus Walker: lectotype, fem, (BMNH): designated by Eady (1959: 263)
[examined]. It bears the BMNH label Type Hym. 5.1570.
Biology: Reared from galls of Diastrophus rubi (Bouche), Diplolepis rosae (Linnaeus)
(Hym. Cynipoidea), Perrisia acrophilae Winnertz,), a gall on Pteridium aquilinum (Dipt.
Cecidomyiidae), Stereonychus fraxini on Fraxinus (Col. Curculionidae) (Graham & Gijswijt,
1998).
Distribution: Austria, Belgium, Croatia, Czech Republic, France, Germany, Great Britain,
Netherlands, Poland, Spain (Graham & Gijswijt, 1998).
Distribution in Turkey: Ankara (Kilinger, 1983); Sivas (Genger, 2003).

Torymus tipulariarum Zetterstedt, 1838
Torymus tipulariarum Zetterstedt, 1838: 420, 6 fem; Mayr, 1874:111-112, in part; Thomson,
1876: 95.
Type material: Lectotype of T. tipulariarum fem (ZIL), here designated, mounted with a
male on one pin; labelled [in Zetterstedt's hand] "var. b. male, fem. 9"; also "Torymus
tipulariarum Zett. Type. Ch. Ferriere det". Paratypes of tipulariarum: the male mounted
with th lectotype and a male and a fem (ZIL) mounted on a pin, with a white pupa-case of a
Cecidomyiid fly below, labelled "e tubercul. ramulor Salix 26 May 1819".
Biology: Reared from galls of Rabdophaga salicis on Salix (Graham & Gijswijt, 1998).
Distribution: France, Britain, Netherlands, Sweden (Graham & Gijswijt, 1998).
Distribution in Turkey: Balikesir. New record for Turkey.
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Materials studied: 1 female, Balikesir, 13.viii.1979, swept from leaves of Olea europea, B.
Hepdurgun.

Torymus verbasci Ruschka, 1921
Torymus verbasci Ruschka, 1921: 339-340, fem. Male.
Type material: Misocampus nigricornis: no type material seen. See for details under
comments. Torymus verbasci: syntypes, 9 males, 1022inNHM W ;1femin BMNH.
The specimens in N H M W are on 19 separate mounts. A 2, here designated lectotype is
labelled "Asph. verbasci St. Georgen b. Press-burg" [Bratislava]; "verbasci n. sp. det.
Ruschka". The other specimens are designated paralectotypes, as the female specimen in B
M N H, which is labelled "/12/79; Asph verbasci; T. verbasci R."
Biology: Reared from Asphodylia verbasci Vallot. (Dipt. Cecidomyiidae) (Graham &
Gijswijt, 1998; Doganlar & Uremis, 2014).
Distribution: Austria (Graham & Gijswijt, 1998). .
Distribution in Turkey: Hatay, Antakya, Harbiye (Doganlar & Uremis, 2014).
Materials studied: 11 females, 7 males, Hatay, Antakya, Harbiye, 12.ix.-24.x.2014, reared
from bud galls of Asphondylia verbasci (Vallot) on Verbascum gaillardotti, M. Doganlar.
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Figure 1. Torymus basarani sp. nov., female. (a) body; (b) head and pronotum, in dorsal
view; (¢) antenna; (d) mesosoma; (e) scutellum and metasoma, in dorsal view; f. hind leg; g.
fore wing; (Scale bar for a= 1.75 mm; b =0.8 mm; for ¢c= 0.23 mm; for d,e= 0.46 mm; for f=
0.75 mm; for g= 0.93 mm).
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Figure 2. Torymus bingoelensis sp. nov., female. (a) body; (b) head, in dorsal view; (c)
antenna; (d) mesosoma; (e) scutellum, in dorsal view; f. propodeum; g. fore wing; h. hind
leg; i. male antenna. (Scale bar for a= 2.5 mm: for b= 0.55 mm, for ¢,i=0.3 mm; for d-f=
0.75 mm; for h= 1.4 mm for g= 1.78 mm).
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ABSTRACT: The following new species is described: Phytoecia (s.str.) gamzeae sp. nov.
from Cankir1 province (Turkey), close to Phytoecia virgula (Charpentier, 1825) and
Phytoecia vulneris Aurivillius, 1923.

KEY WORDS: Cerambycidae, Lamiinae, Phytoecia gamzeae, new species, Turkey

During the study of the collected Cerambycidae specimens in my collection, I
have identified some specimens belonging to a new species Phytoecia gamzeae
that collected from Ankara, Cankiri, Corum, Kirikkale and Konya provinces, of
Phytoecia (s.str.) Dejean which will be described in the text.

Phytoecia (Phytoecia) gamzeae sp. nov.
(Figs. 1-4)

Type material. Holotype o: Turkey: Cankir1 prov.: Sabanozii, Biiyiikyakal
village, N 40°28’38”- E 33°14°25”, 23.V.2014, 1091 m. Paratypes 10 dd & 4 ?%:
Ankara prov.: Yenimahalle, Konutkent, 01.V1.2007, 850 m, 2 &'d; Cankir1 prov.:
Cankir-Kizilirmak road, N 40°27'- E 33°48', 05.V.2013, 639 m, 1 &; Cankir1
road, Tuz stream bridge, N 40°23'- E 33°33', 11.V.2013, 725 m, 1 ?; Sabanozi-
Orta road, 24 km to Orta, N 40°28'- E 33°16', 08.V1.2013, 1300 m, 1 &'; Corum
prov.: Kirikkale-Corum road, 20 km to Sungurlu, N 40°05'- E 34°07', 27.IV.2013,
665 m, 1 &; Oguzlar-Dodurga road, 5 km to Dodurga, N 40°50'- E 34°46',
28.1V.2013, 742 m, 1 ?; Corum-Osmancik road, N 40°49'- E 34°51', 28.1V.2013,
480 m, 1 &; Sungurlu-Corum road, 25 km to Corum, N 40°23'- E 34°43,
01.V1.2013, 878 m, 1 ?; Exit of Lacin, N 40°46'- E 34°52", 01.V1.2013, 695 m, 1 %;
Kirikkale prov.: Kulaksiz-Sulakyurt road, 5 km to Sulakyurt, 07.VIL.2011, 1 &}
Konya prov.: Cihanbeyli, 31.V.1997, 1040 m, 1 &; Kulu, Tavsancal, 17.V.1997,
1000 m, 2 Jd. The specimens were deposited at Gazi University in Ankara
(Turkey).

Description of holotype.

Body length: 9.6 mm, width: 2.25 mm.

Color: Totally black with the exception of red colored certain parts of legs,
abdominal areas and a spot on pronotal disc. Head totally black. Pronotum
entirely black with the exception of a median red spot on disc. Scutellum and
elytra completely black. Pygidium red. Underside of the body entirely black with
the exception of red last sternite. Legs black with the exception of certain red
areas. Anterior femora entirely red in apical half. Middle and hind femora also red
in apical half with the exception of black small areas at the distal end. Anterior
tibiae almost completely red with the exception of a darkened small areas at the
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distal end. Middle and hind tibiae quite black. The remaining parts of all legs
black.

Pubescence: Body clothed with whitish-yellow hairs. Head with dense,
short, recumbent, whitish-yellow ground pubescence that a little sparser on vertex
and rather dense, long, erect darkened setae. Antennae almost regularly clothed
with whitish-yellow ground pubescence and here and there a few darkened setae.
Pronotum with sparser ground pubescence and dense, long, erect darkened setae.
The pubescence of scutellum as in elytra. Elytra with dense, short, recumbent,
whitish-yellow ground pubescence and a few long, erect darkened setae in basal
portion and rather dense, long, semi-erect or recumbent darkened setae in the
remaining parts. Underside of the body clothed with only whitish-yellow ground
pubescence completely.

Punctuation: Head, pronotum and elytra with very dense, distinct
punctuation regularly (including median red spot on disc of pronotum). However,
the punctuation of head and pronotum denser than that of elytra, but elytral
punctuation larger than that of head and pronotum.

Moreover, antennae slightly shorter than body length. 314 and 4t antennal
segments long, almost about the same length. 15t segment rather shorter than 3rd
and 4, and almost about the same length with 5th segment. Pronotum transverse,
about 1.1 times shorter than basal width. Elytra relatively flat, about 3.1 times
longer than basal width. Humeral carinae recognizable except for one fourth
apical portion. Elytral apex obliquely truncated with a tooth at the inner angle.

Diagnosis. The new species is closely related to P. virgula that described from
Croatia and P. vulneris that described from Italy (Rome). P. virgula is distributed
in Turkey too. P. vulneris is not distributed in Turkey and impossible for Turkey.
It is easily distinguished from P. virgula by completely punctuated red spot on
pronotum mainly (red spot on pronotum in P. virgula at least in central parts
unpunctuated) (Fig. 3), and from P. vulneris by completely black colored hind
tibiae as in P. virgula (hind tibiae red colored basally in P. vulneris) (Bense,

1995).

Variability. Females are almost completely as the same as males. Among the
females, body length changes 8.62 to 12.00 mm and body width changes 2.00 to
2.62 mm. Among the males, body length changes 6.75 to 10.75 mm and body
width changes 1.75 to 2.62 mm.

Distribution. According to types, the new species is distributed in Central

Anatolian Region and southern part of Central Black Sea Region in Turkey. It can

expect the new species is more widely distributed at least in Anatolia.

Etymology. The name is dedicated to my wife Gamze Ozdikmen (Turkey).
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Figure 1. Phytoecia gamzeae sp. nov., Holotype & (left), Paratype @ (right).

Figure 2. Phytoecia virgula (Charpentier, 1825) (&) from Cankir1 province.



26 Mun. Ent. Zool. Vol. 12, No. 1, January 2017

Figure 3. Pronotum of Phytoecia gamzeae sp. nov., Holotype o (left), Pronotum of
Phytoecia virgula (Charpentier, 1825) & (right) from Cankir1 province.
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Figure 4. The distribution patterns of Phytoecia gamzeae sp. nov.
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ABSTRACT: The theridiid spider Ruborridion musivum (Simon, 1873) is reported from
India for the first time, based on specimens collected from Maharashtra and Uttarakhand. A
brief description and illustrations of the female is provided in this paper.

KEY WORDS: Theridiidae, Ruborridion musivum, India, new record

The comb-footed spider family Theridiidae (Sundevall, 1833) is one of the
most speciose family with 122 genera and 2470 species (World Spider Catalog,
2016). In India it is represented by 18 genera and 52 species (World Spider
Catalog, 2016). The monotypic genus Ruborridion Wunderlich, 2011, however,
has not been reported from India so far. Here, we report R. musivum based on
female specimens collected from Nanda Devi Biosphere Reserve-NDBR,
Uttarakhand and Dapoli, District Ratnagiri, Maharashtra.

The type species Ruborridion musivum was originally described as Theridion
musivum by Simon (1873). Wunderlich (1987) placed R. musivum in Paidiscura
based on the body colouration, haemolymph color, shape of labium and sternum,
genital structures. Subsequently, Knoflach & Thaler (2000) rejected this transfer.
Later, Wunderlich (2011) created the genus Ruborridion to accommodate
Theridion musivum Simon 1873. The species is presently known only from the
Mediterranean region (Wunderlich, 2011).

MATERIAL AND METHOD

The material examined for the present study was collected from two study
sites. First site was Joshimath and Sunil Goan, NDBR. This site is located in the
northern region of the Western Himalaya (India). Another site was Dapoli taluka
in Maharashtra (India). This site is located on the western coast of India and the
samples were collected from the forest using vegetation beating and litter sorting
method. The specimen were then preserved and examined under a
stereomicroscope (MOTIC ™); all the illustrations were prepared with the aid of a
camera lucida. All measurements are in millimeters (mm) using an ocular
micrometer. Epigynum were dissected and cleaned using lactic acid. Photographs
were taken with a Leica DFC 290 stereomicroscope. Specimens were deposited in
the public museum of the Wildlife Information Liaison Development Society
(WILD), Coimbatore, Tamil Nadu, India.
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Abbreviations: ALE = anterior lateral eye; AME = anterior median eye;
PME= Posterior median eyes, PLE= Posterior lateral eyes; Fe=femur;
Mt=metatarsus; Pa=patella; Ta=tarsus; Ti=tibia

TAXONOMY
Ruborridion musivum (Simon, 1873)
(Table 1; Figs. 1A-C)

Material Examined:

1 female, 17 November 2009, Joshimath, NDBR, Uttarakhand, India: elevation
2182 m, 30°29'42.1”"N 79°42’19.3"”E, WILD-09-ARA-1237 (Shazia Quasin).

1 female, 23 July 2015, Sunil Gaon, NDBR, Uttarakhand, India: Elevation 2237 m,
30°33’02.6”"N 79°33’14.0”E WILD-15-ARA- 1303 (Irina Das Sarkar).

1 female, 10 October 2013, Jamage sacred grove (Dapoli), CFOR-S367, (Vinayak
Patil & Pradip Patil).

1 female, 03 October 2013, Pangari sacred grove (Dapoli), CFOR-S390, (Vinayak
Patil & Mayur Naik).

Description Female (WILD-09-ARA-1237): Spider in life bright orangish-red
(Fig. 1A). But colour fades in alcohol except for tibia to tarsus reddish.

Total length 2.18. Carapace 0.66 long, 0.72 wide. Abdomen 1.52 long, 1.72
wide. Carapace wider than long; pear shaped, broader posteriorly; caput raised,
covered with long pallid hairs; clypeus 0.08 high; fovea with wide depression;
striae distinct. Eyes: both rows slightly procurved. Eyes: AME=PME 0.041, ALE
0.027, PLE 0.03. Distance between eyes: PME-PLE 0.027, ALE-PLE adjacent,
AME-ALE 0.029, AME-AME 0.042, PME-PME 0.047, OQ 0.13 long, 0.32 wide,
MOQ o.12 long, 1.16 wide. Sternum 0.4 long, 0.32 wide, shield shaped, anteriorly
widest, posteriorly narrowing down. Labium triangular, distinctly wider than
long. Endites longer than wide. Sternum, endites, labium, legs covered with black
long hairs. Chelicerae covered with few stiff hairs. Chelicerae one promarginal
tooth, retromarginal tooth absent. Morphometry of legs is given in Table 1.
Abdomen globular, without markings; three sigillas; uniformly covered with long
black hairs dorsally and ventrally. Spinnerets three pairs, colulus absent.

Epigyne: Externally epigastrial area highly sclerotized and posteriorly slightly
protruding like broad scape, atrium round, copulatory ducts and spermathecae
partially visible (Fig. 1A). Spermathecae round, fertilization ducts small emerging
posterior-prolateral end of spermathecae along with the copulatory duct;
copulatory ducts, highly coiled and before opening into atrium they are heavily
sclerotised and get fused (Fig. 1B).

Distribution. — Maharashtra, Uttarakhand, India (present record);
Mediterranean.

Remark. — Female specimens from Uttarakhand were collected from untidy
tangle webs. However, web structure was not observed in specimens collected
from Maharashtra as they were collected by vegetation beating method.
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Figure 1: Ruborridion musivum, female A. Habitus; B. External Epigynum; C. Internal
Epigynum. B-C: Scale = 0.1 mm.
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Table 1. Leg measurements (in mm) of Ruborridion musivum (Simon, 1873)

Legs
Fe
Pa

Ti
Mt
Ta
Total

Mun. Ent. Zool. Vol. 12, No. 1, January 2017

I

1.09
0.28
0.76
0.86
0.44
3.43

II

0.86
0.24
0.45
0.72

0.37
2.64

111

0.67
0.25
0.27
0.46
0.31

1.96

v

0.96
0.30
0.54
0.65
0.34
2.79
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ABSTRACT: In this study, we reported the presence of 20 zerconid mite species belonging to
2 genera (Prozercon and Zercon) from Amasya, Balikesir, Bolu, Bursa, Eskisehir and Isparta
provinces of Turkey. Specimens were collected between 2011 and 2015. Distributions of
species within Turkey are presented as a catalogue of provincial records. Unknown
immature stages (deutonymphs and protonymphs) of some known zerconid mites and
males of Zercon ignobilis are here recorded for the first time. Several species known
previously from only a few localities in Turkey have been shown to have much wider
distributions in the country. In addition, the habitats of these species found in the provinces
were given.

KEY WORDS: Acari, Mesostigmata, Zerconidae, zerconid mites, new localities, Turkey

According to recent molecular systematic studies the family Zerconidae
belongs to suborder Monogynaspida, cohort Gamasina and the superfamily
Zerconoidea (Sikora, 2014). Zerconid mites are important members of the soil
fauna and these free-living mites colonise in various soil substrates (Karaca &
Urhan, 2015a). Their body lengths vary between 200-700 micrometers. They
mostly associated with humus and soil, decomposed litter, leaf mould, plant parts,
and mosses (Urhan, 2010b), however, there are rare records from wood
subsrates, ant-hills, nests of birds and small terrestrial mammals (Ma$in &
Fend'a, 2004). These small, predatory mites feed on the eggs, larvae and nymphs
of other mites and springtails (Shereef et al., 1984; Martikainen & Huhta, 1990).
Their dorsal shields divided into two separate parts: podonotum and
opisthonotum. These mites are weakly sclerotized and their life cycle include four
active stages; larva, protonymph, deutonymph and adult. The presence of
zerconids in various soil subsrates shows that they can be used as bioindicators
for environmental changes (Sikora, 2014).

The members of Zerconidae are well known from the Holarctic region (Krantz,
1978), however, in recent years there are locality reports from alpine zone of
Central Mexico and Taiwan (Ma et al., 2011; Ujvari, 2011a-b, 2012). In present,
approximately 40 genera which are comprised of more than 400 species are
known worldwide. Only two genera, Prozercon and Zercon, and 88 species were
recorded known from Turkey until now (Karaca & Urhan, 2014, 2015b). In
Turkey, the first study of zerconids was published by Polish acarolog C. Blaszak
(1979) based on samples collected from Amanos Mountains and surrounding of
Bolu province, collected by B. Dominiak and J. Pawlowski. From 1992 to date,
further studies about zerconids have been made by R. Urhan and his team-mates
in Turkey.

The aim of this study was to make a contribution to Turkish zerconid mites
fauna.
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MATERIAL AND METHODS

Soil, litter and moss samples were taken from 27 different localities in
forestlands of Amasya, Balikesir, Bolu, Bursa, Eskisehir and Isparta provinces
(Fig. 1). The samples were placed in plastic bags, labelled and transferred to the
laboratory and placed in combined Berlese funnels. Mites were extracted for 5-7
days according to the humidity of the samples. At the end of this process, the
contents of the bottles were transferred to Petri dishes and mites were separated
under a stereo-microscope. They were placed in 60% lactic acid for clearing and
mounted on permanent microscope slides using a glycerine medium. The
examination and drawing of mites were carried out using an Olympus BX50
microscope with DP25 camera. The examined materials are stored in 70% ethanol
and deposited in the Acarology Laboratory of Pamukkale University, Denizli
(Turkey). Morphological terminology, idiosomal chaetotaxy and poidotaxy (Fig.
2) used in the description follows that of Masan & Fend'a (2004).

A list of localities is given in Table 1. The ‘List of species’ gives the sampling
locations for each species. The dates of sampling and total number of individuals
are also noted.

RESULTS

Family Zerconidae Canestrini, 1891
Genus Prozercon Sellnick, 1943
Type species: Zercon fimbriatus C. L. Koch, 1836

Prozercon balikesirensis Urhan, 2008
Materials: BU:: 2 females, 23.09.2011; IS.: 7 females, 23.06.2015. Distribution in
Turkey: Balikesir, Istanbul (Urhan, 2008a; Duran, 2013; Karaca, 2015). Distribution in
the world: Turkey (Urhan, 2008a).
Prozercon buraki Urhan, 2008
Materials: BO;: 98 females, 19 males, 8 deutonymphs, 6 protonymphs, 12.10.2012; BO,:
24 females, 5 males, 2 deutonymphs, 13.10.2012; BOs: 19 females, 2 males, 2 deutonymphs,
13.10.2012; BO.: 3 females, 15.10.2012; BO.: 8 females, 2 males, 1 deutonymph,
15.10.2012; BOy: 16 females, 7 males, 2 deutonymphs, 15.10.2012; Distribution in
Turkey: Istanbul, Kocaeli (Urhan, 2008a; Duran, 2013; Karaca, 2015). Distribution in
the world: Turkey (Urhan, 2008a). Remark: Deutonymph and protonymph individuals
of this species are recorded for the first time.
Prozercon carpathofimbriatus Masan & Fend'a, 2004
Materials: BU:: 6 females, 23.09.2011. Distribution in Turkey Edirne, istanbul,
Kirklareli, Tekirdag (Duran, 2013; Karaca, 2015). Distribution in the world: Croatia,
Czech Republic, Poland, Slovakia, Turkey (Masdn & Fend'a, 2004; Ujvari 2011c; Duran,
2013).
Prozercon demirsoyi Urhan & Ayy1ldiz, 1996
Materials: BO:: 12 females, 8 males, 3 deutonymphs, 11.10.2012; BO.: 7 females,
11.10.2012; BOs: 3 females, 4 males, 3 deutonymphs, 12.10.2012; BO,: 6 females,
13.10.2012; BOs: 1 female, 14.10.2012; BOs: 18 females, 1 male, 14.10.2012; BOy: 40 females,
14 males, 5 deutonymphs, 14.10.2012; BOi: 38 females, 16 males, 3 deutonymphs,
15.10.2012; BOu:: 77 females, 28 males, 6 deutonymphs, 2 protonymphs, 15.10.2012; BO1.:
38 females, 13 males, 4 deutonymphs 15.10.2012; BO,;: 3 females, 2 males, 18.10.2012;
D1str1but10n in Turkey: Artvin, Giresun, Istanbul (Urhan & Ayyildiz, 1996b; Oztas, 2011;
Duran, 2013; Karaca, 2015). Distribution in the world: Turkey (Urhan & Ayyildiz,
1996b).
Prozercon graecus Ujvari, 2011
Materials: BO,: 9 females, 5 males, 13.10.2012; BO.;: 18 females, 19 males, 6
deutonymphs, 1 protonymph, 16.10.2012; BO.: 5 females, 3 males, 2 deutonymphs,
17.10.2012; BOyy: 3 females, 2 males, 1 deutonymph, 18.10.2012. Distribution in Turkey:
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Kurklareli, Tekirdag (Karaca, 2015; Karaca & Urhan, 2015b). Distribution in the world:
Greece, Turkey (Ujvari 2011c; Karaca, 2015). Remark: Deutonymph individuals of this
species are recorded for the first time.

Prozercon sultani Duran & Urhan, 2015
Materials: BO;: 2 females, 1 deutonymph, 14.10.2012; BOy4: 3 females, 1 male, 17.10.2012.
Distribution in Turkey: Istanbul (Duran, 2013; Duran & Urhan, 2015; Karaca, 2015).
Distribution in the world: Turkey (Duran, 2013). Remark: Deutonymph individuals of
this species are recorded for the first time.

Prozercon tragardhi (Halbert, 1923)

Materials: BO:: 10 females, 6 males, 2 deutonymphs, 11.10.2012. Distribution in
Turkey: Erzurum, Giresun, istanbul, Kirklareli, Tekirdag (Urhan, 1995; Oztas, 2011;
Duran, 2013; Karaca, 2015). Distribution in the world: Austria, Czech Republic,
England, Germany, Hungary, Iceland, Ireland, Lithuania, Poland, Romania, Russia,
Slovakia, Slovenia, Sweden, Swiss, Turkey, Ukraine (Urhan & Ayyildiz, 1992; Masin &
Fend'a, 2004; Ujvari, 2009).

Genus Zercon C. L. Koch, 1836

Type species: Zercon triangularis C. L. Koch, 1836

Zercon agnostus Blaszak, 1979*
Materials: AM;: 57 females, 32 males, 18 deutonymphs, 6 protonymphs, 13.03.2011.
Distribution in Turkey: Adana, Yozgat (Blaszak, 1979; Urhan et al., 2007).
Distribution in the world: Turkey (Blaszak, 1979; Urhan et al.,, 2007). Remark:
Deutonymph and protonymph individuals of this species are recorded for the first time.

Zercon burdurensis Urhan, 2001
Materials: IS:: 2 females, 22.06.2015. Distribution in Turkey: Burdur (Urhan, 2001).
Distribution in the world: Turkey (Urhan, 2001).

Zercon cabylus Athias-Henriot, 1961

Materials: BO:: 18 females, 1 male, 11.10.2012; BOs: 1 female, 13.10.2012; BO,o: 1 female,
15.10.2012; BOu: 5 females, 15.10.2012. Distribution in Turkey: Artvin, Tekirdag (Urhan
& Ayyildiz, 1996a; Karaca, 2015). Distribution in the world: Algeria, Turkey (Athias-
Henriot, 1961; Urhan & Ayyildiz, 1996a).

Zercon cokelezicus Urhan, 2009
Materials: ES.: 15 females, 8 males, 10.04.2013. Distribution in Turkey: Denizli
(Urhan, 2009). Distribution in the world: Turkey (Urhan, 2009).

Zercon colligans Berlese, 1920
Materials: AM,: 31 females, 17 males, 11 deutonymphs, 8 protonymphs, 13.03.2011; ES::
23 females, 12 males, 7 deutonymphs, 4 protonymphs, 10.04.2013; IS:: 1 female,
22.06.2015. Distribution in Turkey: Artvin, Aydin, Canakkale, Denizli, Edirne, Erzurum,
Giresun, Istanbul, Kirklareli, Tekirdag (Urhan, 1991, 1995; Giiler, 1999; Orman, 2001;
Oztas, 2011; Duran, 2013; Karaca, 2015). Distribution in the world: France, Italy,
Sweden, Swiss, Turkey (Sellnick, 1958; Urhan & Ayyildiz, 1994).

Zercon denizliensis Urhan, 2011
Materials: ES.: 9 females, 5 males, 10.04.2013. Distribution in Turkey: Denizli,
Giresun (Urhan, 2011; Oztas, 2011). Distribution in the world: Turkey (Urhan, 2011).

Zercon foveolatus Halaskova, 1969
Materials: BO;: 1 female, 1 male, 13.10.2012; BOs: 1 male, 14.10.2012; BO,: 1 female, 1
male, 14.10.2012. Distribution in Turkey: Kirklareli, Kocaeli, Tekirdag (Urhan, 2008b;
Karaca, 2015). Distribution in the world: Czechoslovakia, Romania, Slovakia, Turkey,
Ukraine (Halaskova, 1969; Petrova, 1977; Karg, 1993; Masan & Fend'a, 2004; Urhan,
2008b).
Zercon ignobilis Blaszak, 1979

Materials: BO:: 1 female, 11.10.2012; BO;: 3 females, 1 male, 2 deutonymphs, 1
protonymph, 12.10.2012; BO,: 4 females, 13.10.2012; BOs: 36 females, 2 males, 13.10.2012;
BOs: 113 females, 5 males, 3 deutonymphs, 14.10.2012; BO;: 12 females, 14.10.2012; BOs: 10
females, 14.10.2012; BOy: 23 females, 1 male, 14.10.2012; BOio: 22 females, 15.10.2012;
BO.:: 13 females, 2 males, 15.10.2012; BO,.: 81 females, 4 males, 15.10.2012; BOs6: 1 female,
17.10.2012; BOso: 2 females, 20.10.2012. Distribution in Turkey: Bolu (Blaszak, 1979).
Distribution in the world: Turkey (Blaszak, 1979). Remark: Male, deutonymph and
protonymph individuals of this species are recorded for the first time.
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Zercon laczii Ujvari, 2010
Materials: BOs: 22 females, 1 male, 17.10.2012. Distribution in Turkey: istanbul
(Duran, 2013; Karaca, 2015). Distribution in the world: Croatia, Turkey (Ujvari, 2010;
Duran, 2013).
Zercon lepurus Blaszak, 1979
Materials: BO;: 10 females, 12.10.2012; BO,: 5 females, 1 male, 13.10.2012. Distribution
in Turkey: Bolu, Istanbul (Blaszak, 1979; Duran, 2013; Karaca, 2015). Distribution in
the world: Turkey (Blaszak, 1979).
Zercon longisetosus Urhan, 2008
Materials: BO,3: 76 females, 23 males, 8 deutonymphs, 1 protonymph, 16.10.2012; BO,:
112 females, 13 males, 2 deutonymphs, 17.10.2012; BO:5: 123 females, 14 males, 6
deutonymphs, 17.10.2012; BO,;: 81 females, 32 males, 4 deutonymphs, 2 protonymphs,
18.10.2012; BOs: 126 females, 29 males, 18 deutonymphs, 6 protonymphs, 18.10.2012;
BO,o: 152 females, 59 males, 24 deutonymphs, 8 protonymphs, 18.10.2012. Distribution
in Turkey: Kocaeli (Urhan, 2008c). Distribution in the world: Turkey (Urhan, 2008c).
Remark: Protonymph individuals of this species are recorded for the first time.
Zercon marinae Ivan & Calugar, 2004
Materials: BA:: 9 females, 4 males, 03.11.2013. Distribution in Turkey: Canakkale,
Edirne, istanbul, Kirklareli, Tekirdag (Duran, 2013; Karaca, 2015). Distribution in the
world: Romania, Turkey (Ivan & Calugir, 2004; Ujvari & Célugér, 2010; Duran, 2013).
Zercon yusufi Urhan, 2010
Materials: BO.: 1 female, 11.10.2012; BOs: 10 females, 14.10.2012; BO;: 10 females, 1 male,
14.10.2012; BOao: 1 female, 20.10.2012. Distribution in Turkey: Kiitahya (Urhan,
2010a). Distribution in the world: Turkey (Urhan, 2010a).

DISCUSSION

In this paper, several unknown stages (deutonymphs and protonymphs) of
Prozercon buraki, P. graecus, P. sultani, Zercon agnostus, Z. ignobilis, Z.
longisetosus and male individuals of Zercon ignobilis are reported for the first
time.

The unique zoogeographical position of Turkey between Asia, Europe and
North Africa, in the western Palearctic region, provides a rich biological diversity
in terms of both floral and faunal elements. As zerconids are closely related with
litter types plant communities which are specific to a particular area, may allow
spreading endemic zerconid species associated with these special floral elements.
Terra typica of 58 zerconid species is Turkey. Most probably, it is expected to
found new species and new records of zerconids in Turkey with local faunistic
investigations (especially in Black Sea and Mediterranean regions).

* First records of nymphs of Zercon agnostus was presented as a poster and
published as an abstract at 1274 National Ecology and Environment Congress,
which was held at Mugla Sitki Kogman University between 14-17 September
2015, in Mugla, Turkey.
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Figure 1. Research areas and collecting localities (*).
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Figure 2. General view of a zerconid mite (female): A) dorsal view, B) ventral view.
Abbreviations: (Pod) podonotum, (j1-6, z1-2, s1-6, p1-2 and r1-7) podonotal setae, (po1-3)
podonotal glands, (Opis) opisthonotum, (J1-6, Z1-5, S1-4 and R1-7) opisthonotal setae, (Po1-
4) opisthonotal glands, (Dc) dorsal cavities, (Ts) tritosternum, (Sts) sternal shield, (st1-st3)
sternal setae, (mt) metasternal seta, (Gs) genital shield, (g) genital seta, (CI-CIV) endopodal
shields, (Ads) adgenital shield, (Pr) peritreme, (Pes) peritremal shield, (Vas) ventroanal
shield, (Vmi1-Vm3) ventromediales setae, (Vi1-Vi3) ventrointernales setae, (VI1-VI2)
ventrolaterales setae, (An) anal orifice, (Ad) adanal setae, (Pa) postanal seta (modified after
Masan & Fend’a, 2004).



Mun. Ent. Zool. Vol. 12, No. 1, January 2017 37

Table 1. List of sampling sites in research areas. Abbreviations: (AM) Amasya, (BA)
Balikesir, (BO) Bolu, (BU) Bursa, (ES) Eskisehir, (IS) Isparta.

No. | Sampling site Coordinates | Altitude Habitat(s) Code
(m)

1. Urban Forest (Centre, 40°.38’'N- 600 Juniperus sp. + AM,
Amasya) 35°.47E Pinus brutia

2, Hamaml village (Erdek, 40°.24'N- 95 Quercus sp. BA,
Balikesir) 27°.53’E

3. Yedigoller National Park 40°.56'N- 830 Pinus nigra BO:
(Centre, Bolu) 31°.45'E

4. Yedigoller National Park 40°.56'N- 830 Moss + Ulmus sp. BO-
(Centre, Bolu) 31°.45’'E

5. Yedigoller National Park 40°.56'N- 850 Ulmus sp. BO3
(vicinity of Sazligol) 31°44’E

6. Yedigoller National Park 40°.56'N- 785 Moss BO,
(vicinity of Selale) 31°.44'E

7. Golciik village (Centre, 40°.48'N- 1040 Alnus sp. + BOs
Bolu) 31°.42°E Quercus sp.

8. Golctik village (Centre, 40°.48'N- 1075 Quercus sp. BOs
Bolu) 31°.42°E

9. Golciik village (Centre, 40°.48'N- 1075 Moss BO,
Bolu) 31°.42°E

10. Golciik village (Centre, 40°.48'N- 1050 Pinus nigra BOs
Bolu) 31°.42'E

11. Golctik village (Centre, 40°.48'N- 1050 Ulmus sp. BOy
Bolu) 31°.42'E

12, Golciik village (Centre, 40°.49’N- 1130 Pinus nigra BOwo
Bolu) 31°.41T'E

13. Golctik village (Centre, 40°.49'N- 1130 Ulmus sp. BOu
Bolu) 31°.41TE

14. Golciik village (Centre, 40°.49'N- 1130 Quercus sp. BO:.
Bolu) 31°.41T'E

15. Gerede village (Gerede, 40°.48'N- 1630 Picea sp. + BOu;
Bolu) 320.11'E Pinus sylvestris

16. Plateau road (Gerede, 40°.49’'N- 1705 Pinus sylvestris BOy,
Bolu) 32°.11'E

17. Plateau road (Gerede, 40°.49’'N- 1705 Picea sp. BOss5
Bolu) 32°.11'E

18. Plateau road (Gerede, 40°.49’N- 1705 Moss BOss
Bolu) 320.11'E

19. Gerede plateau (Gerede, 40°.49°'N- 1750 Pinus sylvestris BO,,
Bolu) 32°.13'E

20. Gerede plateau (Gerede, 40°.49’N- 1750 Moss BOss
Bolu) 32°.13’°E

21. Gerede plateau (Gerede, 40°.49’N- 1750 Picea sp. BOy
Bolu) 32°.13'E

22, Abant road (Mudurnu, 40°.37'N- 1335 Crataegus sp. BO:o
Bolu) 31°.17°E

23. Giingormez village 40°.19'N- 475 Pinus sp. + BU:
(Karacabey, Bursa) 28°.20'E Quercus sp.

24. Idrisyayla village 39°.22’N- 1370 Juniperus sp. + ES;
(Seyitgazi, Eskisehir) 30°.26’E Quercus sp.

25. Ciiriittiim village 39°.21'N- 1400 Cistus sp. + ES.
(Seyitgazi, Eskisehir) 30°.25’'E Pinus nigra

26. Kirint1 village (Egirdir, 39°.39'N- 1225 Juniperus oxycedrus | IS:
Isparta) 30°.50'E + Moss

27, Yukarigokdere village 37°.44’'N- 1540 Quercus vulcanica + | IS
(Egirdir, Isparta) 30°.49’'E Moss
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ABSTRACT: The paper presents a new invasive alien longhorned beetle species (Coleoptera:
Cerambycidae: Lamiinae) for Turkey. Accordingly, Phryneta leprosa is a new detection to
Turkish fauna of invasive alien longhorned beetles.

KEY WORDS: Cerambycidae, Lamiinae, invasive alien species, new detection, Turkey

International trade is increasing rapidly with developing transportation
routes. As a result of this, it became easier for many animal species to move from
their natural habitats with the breakdown of the natural barriers between
countries and continents (Lowe et al., 2000). Many species are introduced outside
their natural geographic range due to the increasing rate of trade in the world.
Some of them are able to establish in their new environment and to develop dense
populations where they can outcompete native species or disrupt ecosystem
functioning. Insects take an important place among these animals. Insect
populations are controlled by several factors in their natural habitats, but they
causes important problems as they move by living plants and wood materials to
another area. They are so called invasive alien species in their new location. These
species’ common characteristics are fast growth and reproduction, high dispersal
ability, tolerance of wide range of environmental conditions and ability to feed
with various food types (Anonymous, 2011). Phytosanitary standards and
regulations are the basis for preventative management to avoid unintentional
international movement of such plant pests.

The increase in importing of the plants and wood material in the recent years
has been causing the presence of these species in Turkey. In this research
Phryneta leprosa is given as new detection to Turkish fauna of invasive alien
longhorned beetles.

MATERIAL AND METHODS

Samples for this work were carried out in 2015 in Kocaeli province of Turkey.
A map showing distribution pattern of the species in Turkey is added. The type
information for each species is arranged according to Tavakilian (2015). For
distributional data of the species, Lobl & Smetana (2010) and Danilevsky (2015)
for Palaearctic are chiefly used in the text.

RESULTS

Subfamily Lamiinae Latreille, 1825
Tribe Phrynetini J. Thomson, 1864
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Genus Phryneta Dejean, 1835
(type species Lamia marmorea Olivier, 1797)
Inesida J. Thomson, 1860: 86 (type species Lamia leprosa Fabricius, 1775)

Phryneta leprosa (Fabricius, 1775)
(Figs. 1, 2)

Original combination: Lamia leprosa Fabricius, 1775: 178.

Type information: ex collection Drury [type locality “America”].
Synonym: Lamia brunicornis Guérin-Méneville, 1844: 239 [Guinea].
Range: Europe introduced: France, Malta and Afrotropical region.

Report from Turkey: This species detected as 4 g and 1 ? in early June 2015
on exporting Iroko timbers (Moraceae: Milicia regia (A. Chev.) C.C. Berg, 1982)
from Cameroon and 1 & in summer of 2016 on exporting Kosipo timbers
(Moraceae: Entandrophragma candollei Harms, 1896) from Cameroon in
Kocaeli province of North-Western Anatolia (Turkey).

Remarks: This species is known as “Castilloa Borer” commonly. It is widely
distributed in the Afrotropics where it attacks mostly Moraceae and Ulmaceae. It
has been introduced to Malta and France in Europe until now. It is a new record
from Turkey.

Mifsud & Dandria (2002) stated “It is a known pest of Castilloa, of which
entire plantations have often been destroyed; in Cameraon, this tree is now no
longer planted (Aulmann, 1913). In Uganda, severe attacks were reported on
Morus (Hargreaves, 1924). P. leprosa (Fabricius) is regarded as a major pest of
Chlorophora in West Africa, where extensive damage owing to the relatively
large galleries which extend deep into the heartwood of these trees was recorded
(Duffy, 1957). The adult beetle is known to cause appreciable damage by
gnawing the bark of young trees. Larval development of P. leprosa (Fabricius) is
reported to occur on a number of different unrelated plant species namely
Chlorophora excelsa, Funtimia elastica, Hevea, Manihot, Castilloa elastica,
probably Ficus elastica, Antiaris africana, Antiaris toxicaria, Celtis africana, C.
zenkeri, C. durandii, Bosqueia phoberos, Holoptelea grandis, Chaetacme
aristata and Morus spp. (Duffy, 1957), Canarium schweinfurthii, Cynometra
alexandrei, Entandrophragma angolense, Staudtia stipidata, Morus mesozygia,
Beilschmiedia corbisieri, Celtis brieyi, Celtis mildebrandii, Mammea africana,
Milleltia drastica, Morinda lucida, Ompgalocarpum, Oxystigma oxyphylllum,
Parinari holstii, Pleiocarpa micrantha, P. tubicina, Pterocarpus soyauxii,
Ricinodendron africanum, Scorodophloeus zenkeri, Strombosiopsis tetranda,
Synsepalum subcordatum, Tetrapleura relraptera, Alstonia spp. and Afzelia
africana (Duffy, 1980)”.

P. leprosa (Fabricius) was reported by Mifsud & Dandria (2002) and Vincent
(2007) from Maltese Islands and France in Morus nigra, Morus alba and Ficus
carica.
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RECOMMENDATIONS

The pest P. leprosa should urgently be placed in plant quarantine directive
Ek-1 A as a quarantine pest due to transported by exporting logs. Moreover, this
species detected on exporting logs from Africa according to the present work. So
exporting logs from Africa either should fumigate in port of entry or infected logs
should redelivery to exporter.
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Figure 1. Phryneta leprosa (Fabricius, 1775).

Figure 2. The distribution pattern of Phryneta leprosa (Fabricius, 1775) in Turkey.
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ABSTRACT: Nutrition is the important physiological process, which plays a prime role in
the growth and in turn it affects the productivity of the silkworm. The supplementation of
different materials along with mulberry leaves to silkworm results higher yield because the
production of quality silk mainly depends on larval nutrition. The influence of antibiotic on
growth and development of silkworm larva and silk gland was assessed. Solution of two
concentrations (50 and 100 ppm) of antibiotic (Norfloxacin®) was administered orally
along with mulberry leaves to two popular Indian silkworm hybrids (CSR2x CSR4 and
BL67xCSR101) during 5t instar larval period. It was found that administration of antibiotic
enhanced the growth and development of silkworm and recorded significantly higher silk
gland, larval, shell and cocoon weight in treated batches. The growth of the silk gland during
different hours of 5thinstar was observed and maximum growth was recorded during 144 hrs
and it was significantly higher for treated batches. The study summarizes that
supplementation of mulberry leaves with antibiotic have a significant improvement in
growth and development of silkworm larva, silk gland as well as other economical traits of
silkworm.

KEYWORDS: Antibiotic administration, Norfloxacin, Growth of silk gland, larval weight,
Bombyx mori L.

The productivity and quality in sericulture depends on the healthiness, growth
of the larvae and the environmental conditions. The quality of silk is affected by
cocoon reelability, neatness, non-breakable filament length, cleanness etc. to
certain extent. The quantity of available dietary protein is important in feeding of
herbaceous insect for its growth, survival and population dynamics. It has been
proved that a nutritionally un balanced diet drastically reduce growth rate of
herbivorous animals by promising a metabolic load (Naik & Delvi, 1987).
Fortification of mulberry leaves is considered as one of the effective method to
enrich the silkworm food. In recent years attempts have been made to fortify the
leaves with nutrients like proteins, amino acids, vitamins, minerals,
carbohydrates crude extracts of jaggery and molasses to harvest better quality of
cocoon and silk. (Etebari et al., 2004; Etebari & Matindoost, 2005; Nirmala et al.,
2002; Rahmathulla et al., 2012).

Various antibiotics are extensively employed in the nutrition of non-
herbaceous animals for raising their productivity. The beneficial effect of the
antibiotics has been attributed to their activity in conditioning the composition of
intestinal flora, to their potential role as possible growth factors, to their
biological efficiency in increased turning over of the feed in to body weight and to
their potential disease control activity (Goldberg, 1959; Walton, 1977). The
mechanism of action of antibiotics in biomass accumulation is still not completely
understood. There is a controversy as to whether the antibiotic acts entirely
through its antibacterial property or by favorably affecting the physiology and
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metabolism by an increase in the feed efficiency or by the activation of enzymes or
through hormones, which control and regulate growth (Verma & Kushwaha,
1971). Many investigators reported biochemical action of antibiotic on aminoacid
profile of B. mori silk protein (Afrikion, 1960; Walton, 1977). The administration
of antibiotic causes the physiological changes in silkworm have a direct bearing on
the leaf consumption and its further conversion to cocoon. (Aftab Ahamed et al.,
2001). Bohidar & Pradhan (2000) studied the effect of oral administration of four
antibiotics on the rearing performance of eri silkworm, Samia cynthia ricini.

The natural silk synthesized by the silkworm and spun in the form of a
cocoon is originally synthesized in the silk gland. Silk gland of B. mori is a typical
exocrine gland secreting large amount of silk proteins. It is a paired organ
consisting of modified labial/salivary glands located at the two lateral sides under
the alimentary canal. Silk inside the silk gland is in liquid state. The change of
this liquid silk protein to solid cocoon fibers of certain morphological character is
a complex physiological and physicochemical process. The process of spinning of
cocoon is a fairly complicated physio-chemical phenomenon and not merely the
extrusion of the silk proteins stored in the silk gland.

Silk gland weight is highly correlated to silk production since most of the cell
functions are involved in silk production in the mature larva. A high silk gland
weight is obtained differently in different strains, either by higher number of cells
with cells of small size or by larger cells, which are smaller in number
(Prudhomme & Couble, 1979). It is striking that there is only a low correlation
between silk production and the relative size of the silk gland to body weight. So,
activity of the silk gland is primarily determined by its own characteristics and it
remains largely independent of other organs.

In the present investigation, the effect of administration of an antibiotic
(Norfloxacin®) on growth and development of silk gland of a productive bivoltine
hybrid (CSR2 x CSR4) and a crossbreed hybrid (BL61x CSR101) was studied. The
study also evaluated the influence of antibiotic on subsequent increase in other
economic traits of silkworm.

MATERIALS AND METHODS

Study material

A productive bivoltine hybrid silkworm (CSR2xCSR4) developed by breeders
of Central Sericultural Research and Training Institute, Mysore, India under the
collaboration of Japanese experts was used as one of the study material. This
hybrid is suitable to rear during favorable season (August—February) under
Indian environmental condition and is popular for its high survivability, yield and
silk ratio and also producing quality bivoltine silk matching with the international
standards. The crossbreed hybrid is used in the present study is a new
multivoltine x bivoltine breed (BL67 x CSR101) and can be reared throughout the
year under Indian conditions.

Young age silkworm rearings was conducted by following the new standard
package and practices (Rajan et al., 2001) by providing fresh tender leaves of V1
mulberry variety with high moisture content of 75-80%. The temperature
(274+1°C) and humidity (85— 90%) was maintained during young age rearing.
During late age rearing it was maintained 25 +1°C and 70+ 5 % respectively.
Antibiotic administration

The experiment was conducted at Central Sericultural Research and Training
Institute, Mysore (2002-03), Norfloxacin® is a broad-spectrum antibiotic called
the quinolones (Fig. 1) and it is active against both gram positive and negative
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bacteria. It is a synthetic chemotherapeutic agent occasionally used to treat
common as well as complicate urinary tract infections. It works by entering the
bacterial cell and inhibiting a chemical called DNA-gyrase, which is involved in
the production of genetic material (DNA). Therefore it prevents the bacteria from
reproducing and their further growth is stopped.

The freshly moult out fifth instar larvae were grouped in to three batches for
each hybrid. Each batch was separated with three replications of 100 larvae and
reared at temperature of 25+1°C and a relative humidity of 75+5%. The batch 1 &
2 were experimental batches (T-1 and T-2), and the larvae were fed with mulberry
leaves fortified with two different concentrations of antibiotic Norfloxacin® (50
and 100 ppm). However, the batch-3 (Control) larvae were considered as a carrier
control fed with normal mulberry leaf sprayed with distilled water. The solution
was prepared by adding powdered antibiotic in distilled water and made the
required concentration. The known quantity of leaf as per the standard
recommendation (Rajan et al., 2001) was sprayed with freshly prepared solution
(50 ml for each batch/feeding) and dried the leaf samples of treatments and
control for 15 minutes after keeping in shade. The treatment was initiated on the
first day of fifth instar and was continued up to spinning. A parallel batch for each
treatment and control were maintained separately and these silkworm batches
were mainly used to dissect out silk gland. Growth rate pattern of silkworm was
studied daily by taking observation of weight of 5 male and female larvae. For
determination weight of silk gland, every day 3 healthy larvae from additional
batches of each treatment were dissected and observed the weight of silk gland
after dry out moisture from the gland with the help of a tissue paper. Fully
matured larvae were mounted separately replication and treatment wise in plastic
collapsible montages for cocoon spinning. The cocoon harvesting and assessment
was done on 6t day after mounting. The cocoon weight, shell weight and shell
ratio were calculated and sample of each treatment was subjected for reeling
operation and calculated the filament length. The experiment was designed under
the Randomized Block Design (RBD) and was repeated two times in different
season (rainy and summer) and analysis of variance (Anova) was worked out to
arrive at the treatment significance levels. The treatment means values were
compared by using values of critical difference (C.D.). The standard error (SE+)
and critical difference were worked out by using following formulae.

C.D at 5% level of significance = S.E difference x t5% level of significance

SE+ = v Ve (1/ri+1/r2) where riand r. are numbers of the replications of the
treatments to be compared.

The detailed plan of the experiment (Table 1) and formulae for calculation of
different parameters are described below.

Weight of 10 larvae (g)

Weight of single larva =
Total no. of larvae weighed (10)

Final weight of larvae (g) — Initial weight of larvae (g) x100
Growth index =

Initial weight of larvae (g)

Weight of 10 male cocoons + Weight of 10 female cocoons (g)

Weight of single cocoon =
No. of cocoons weighed (20)
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Total shell weight of 10 male cocoons +
Total shell weight of 10 female cocoon shell (g)
Single shell weight =

Total no of cocoon shell weighed (20)

Silk gland weight (g) x100
Tissue somatic index =

Larval weight (g)

Shell weight (g) x 100

Silk conversion index =
Silk gland weight (g)

Total filament length (m)

Average filament length =
Total no. of cocoons reeled

RESULTS AND DISCUSSION

After the administration of antibiotic, day-to-day increase in weight of
silkworm larva as well as silk gland was observed during 5% instar for bivoltine
and crossbreed hybrid silkworm. Maximum increase in larval weight was
observed at 48 hrs with respect to the weight of previous day in treatments and
control (Fig. 2). In bivoltine hybrid it was recorded higher in treated batches when
compared with control. Similar, results were also observed in cross breed hybrid
(Fig. 3). Similar, to larval weight maximum growth of silk gland with respect to
previous day was observed at 72 hrs and also it was significantly higher for treated
batches (Fig. 4). The same trend was repeated in cross breed hybrid (Fig. 5).

Maximum larval and silk gland weight was observed at 144 hrs of larval
development and it was recorded higher for treated batches of bivoltine hybrid as
well as cross breed hybrid (Figs. 2-5). Slight decrease in silk gland weight was
observed after 144 hrs of development during full maturation period of silkworm.
The fully matured larval weight in bivoltine hybrids was recorded significantly
higher for T2 (6.18g) followed by T1 (5.85g) and least weight was recorded for
control (5.43g) (Table 2). Similar trend was observed in cross breed hybrid also
and it was recorded higher for T2 (4.82g) followed by T1 (4.65g) and control
(4.08g) (Table 3). Similarly, weight of silk gland also recorded at the end of the 5t
instar larval period and it was recorded significantly higher in antibiotic
administered batches of bivoltine hybrid (1.97g for T2 and 1.885g for T1) when
compared with the control (1.745g) (Table 2). Similar, observations were recorded
in the case of cross breed hybrid and it was significantly higher in antibiotic
treated batches (1.541g for T2 and 1.484g for T1) (Table 3). This explains the
allometric growth of silk gland and extra production silk on treatment with
antibiotics.

Daily increment of larval and silk gland weight was calculated based on day to
day observation and from these data growth index with respect to initial weight of
larva and silk gland were calculated (Tables 4 & 5). Maximum growth index of
larva was recorded at 144 hrs of development and it was also significantly higher
in treated batches (526.77 for T2, 493.30 for T1 and 439.55 for control). Same
trend was observed in cross breed hybrid (479.32 for T2, 458.89 for T1 and
380.76 for control). Similar, observations were made for growth index of silk
gland of bivoltine hybrid and it was recorded maximum at 144 hrs (Table 4) and
recorded significant difference between treated and control batches (839.15 for
T2, 789.15 for T1 and 697.16 for control). Similar, observations were also made in
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the case of cross breed hybrid and it was recorded significantly higher for T2
(775.56) followed by T1 (740.90) and control (660.79)(Table 4). Sailaja et al.
(1991) reported that antibiotic terramycin having an effect on the development
and organic composition of silkworm B.mori. Oral treatment with antibiotic
terramycin increased larval and cocoon weight in B.mori. It changes in
biochemical composition indicated increased protein synthesis and an increase in
carbohydrate uptake from the blood.

Comparatively shorter larval duration of 5% instar silkworm was observed in
treated batches of bivoltine hybrid and it was recorded as 140 hrs and 142 hrs for
T2 and T1 respectively. In cross breed hybrid also same trend was repeated and it
was recorded shortest larval duration in T2 (138 hrs) (Table 2). Earlier studies of
Verma & Kushwaha (1971) and Radhakrishna Rai & Devaiaha (1998) reported
there was no influence of antibiotic administration on larval duration.
Banuprakash et al. (1999) recorded that the larval duration was shorter in
antibiotic (chloramphenicol) treated silkworms, but the difference was not so
vivid. Aftab Ahamed et al. (2001) reported that food assimilated, assimilation
rate, assimilation efficiency, food converted, conversion rate, and conversion
efficiencies were significantly higher in the antibiotic treated silkworm batches,
though the dry food consumed is on par with the carrier control. A notable feature
of the results is that the enhancement in the major commercial traits was not
accompanied by a prolonged larval duration. This might be due to a direct
stimulating effect of antibiotic on protein synthesis in silk gland.

Tissue somatic index represent the ratio between silk gland and larval weight
and there was no significant difference between control and treatments (32.22 for
T1, 32.15 for T2 and 32.13 for control) in bivoltine hybrid (Table 2). Similar
observations were made in the case of cross breed hybrid also.

Silk conversion index is the percentage of silk in the fiber to the laminal silk in
the silk gland. It was recorded higher in treated batches of bivoltine hybrids
(27.26 for T1 and 28.22 for T2) when compared with control (25.94) (Table 2).
Similarly, in cross breed hybrid also it was recorded higher in treated batches
(26.21 for T1 and 26.54 for T2) (Table 3). Aftab Ahamed et al., (2001) reported
that administration of chloramphenicol resulted in increased conversion of food
in to shell content, indicating its beneficial results of higher silk synthesis. The
total consumption during larval period of B. mori over 80% is consumed during
the final instar and the silk, which is spun out finally as cocoon, is synthesized
during fifth instar. Prudhomme et al. (1985) reported that silk produce in early
instar is degraded during subsequent moults, hence supplementation in the
earlier instars does not improve the cocoon production in addition to increasing
the cost of rearing.

The enhanced growth and development of larval weight and silk gland
reflected in commercial characters of silkworm and subsequent productivity in
sericulture. The shell weight represents actual silk content of the cocoon and it
was significantly higher in treated batches (0.556g for T2 and 0.514g for T1) when
compared with control (Table 2). Same trend was observed in the case of cross
breed hybrid (0.409 for T2 and 0.387 for T1). The cocoon weight was also
recorded significantly higher in treated batches (2.03 for T2, 2.07g for T1 and
1.97g for control) of bivoltine hybrid. Similar observations were made in the case
of cross breed hybrid. Bohidar & Pradhan (2000) studied the effect of four
different antibiotics on eri silkworm and were found Norfloxacin to be the best
antibiotic among. Aftab Ahamed et al. (2001) recorded that 25 and 50 ppm of
chloramphenicol administration enhance significantly the cocoon weight.
Govindan et al. (1990) reported that the antibiotic administrated silkworm larvae
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had higher digestive amylase activity in the intestine and later better utilization of
food in to larvae and pupae.

The average filament length (AFL) of both hybrids was recorded after the
process of reeling and it was found that significantly higher in treated batches of
bivoltine hybrid (1230 m for T2 and 1064 m for T1) when compared with control
(974m) (Table 2). Similar observation was made in cross breed hybrid (973m for
T2, 939 m for T1 and 890 m for control). The increased cocoon shell weight is
aptly reflected in the filament length of treated batches. So the results clearly
indicated that the antibiotic administration causes an increase in filament length.
The study results were in support with the earlier studies (Verma & Kushwaha,
1971; Tayade et al., 1988; Banuprakash et. al., 1999).

The study results concluded that the administration of antibiotic Norfloxacin
enhanced growth and development of larval and silk gland of silkworm. This
growth of larva and silk gland subsequently enhanced commercial characters of
silkworm such as cocoon weight, shell weight, silk ratio and filament length in
treated batches. This application can be used for getting higher productivity in
sericulture.
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Figure 1. Chemical structure of Norfloxacin.
Table 1. Detailed plan of the experiment.
Face Treatments with two Control

concentrations of antibiotic

Eivoltine hybrid 50 ppm (T1) 100 ppm [Tz Diistilled water sprayed
(CSRz  CSF.g)

Cross breed hybrid 50 ppm (Tz) 100 ppm (Tz2) Distilled water sprayed
(Blér « CSRio4)

Table 2. Influence of antibiotic on growth and development of bivoltine hybrid silkworm.

Treatments Maturation | Matured Larval Matured Growth Tissue Shellweight | Coeson | Silkcomversion |  Filameot
(hrs.) Weight (z) Silk gland weight index somatie ] weight (z) index length (m)
() index
Ti(50ppm) y2 585 1885 45330 3222 0514 2029 2726 1064
Tz (100ppm) 140 fuid 197 szbur 3245 0550 2009 22z 1230
Contral 1 543 1745 1355 343 0455 1373 2594 974
SF+ 0.331 o.oby o.oif 7.93 0,440 o.00f 0.01g 0.473 g.hish
CDsk 14 o2 0.042 25,00 122 0.019 0.047 0430 30.4
Fohest H T T * BB H T 1 "
# Significant at 5% level, # Significant at 1% Jeve], WS- Non significant, SE2=Standard error
Table 3. Influence of antibiotic on growth and development of crossbreed hybrid silkworm.
Treatments | Maturation (hrs)) | Mabared Larval Matured Growthindex | Tissuesomatic | Shellweight | Cocoonweight | Silkconversion |  Filament
Weight (z) Silk: gland weight index (2 index length (m)
(H]
T1 (50ppm) 144 405 14014 430,09 3191 a3y 148 2621 339
Tz (10oppm) 126 482 154 4932 397 0,409 2.01 26,54 97
Contral 144 408 1290 3Basb 3161 o333 172 25.3h [
5Bt 0494 a.07f 0,05 0,433 0.2y 0,005 0,009 0422 4,891
[ 160 0239 0035 24994 133 o.0if 0.0% 0421 .58
Ttest " ¥ # + N3 W " X5 &
# Significant at 5% level, ¥ Significant at 1% Teve], N5 Non significant, SEz=Standard error

Table 4. Influence of antibiotic on growth index of silkworm larva during different hours.

srowih in in different hours

Treatments 2ahrs | 4 mohrs | g6 hrs | 1oohrs [ 144 hrs

T1 (50ppm) Bivoltine kybrid 720 | 14695 | 22606 | 33204 | 413.40 | 49330

Cross breed hybrid | 54.80 | 14298 | 210.09 | 33509 | 402.40 | 458.89

Tz (1ooppm) | Bivoltine hybrid 7038 | 16024 | 2606y | 35638 | 44766 | 52677

Cross breed hybrid | mg.50 [ 163.85 | om4a3 | avars | qiges | amoms

Control Bivoltine hybrid 48.a0 | 126,30 | 17769 | 280,32 | 37440 [ 43955

Cross breed hybrid | 51.26 [ 12569 | 1857 | 300.24 | 35072 | 3Bogb
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Table 5. Influence of antibiotic on growth index of silk gland during different hours.

Growth index of silk gland in different hours
Treatments 24bhrs | g48hes | 72hes | 9fhos | 12obos | 244 hos
Ti (soppm) Bivoltine hybrid g7.ab | 26760 | 45164 | 586y | 71033 | 78guas
Cross breed hybrid | 115.25 | 267.20 | 429.094 | Bog.bs | Bgbsg | ma0.90
Tz (1coppm) Bivoltine hybrid 116,33 | 293.86 | 510,32 | Bosaq | 77545 | Bagas
Cross breed hybrid | 132.76 | 282.38 | 473.56 | 8647 | 727.27 | 77s.56
Control Eivoltine hybrid g1.gl | 24198 | 37447 [ 520055 | B52.35 [ Gg7.ab
Cross breed hybrid [ o661 | 240.90 | 385.87 | s43.00 | B13.63 | Bbo.gg
Figure 2. Influence of antibiotic on growth and development of bivoltine ybrid
silkworm larva during Sth instar
g
E
g‘ B T1 {50 ppm
z
E B T2 (100ppm)
E 5| Condrol
1] 24 48 T2 Ba 120 144 68
5th instar larval duration (hrs)
Figure 3 .Influence of antibiotic on growth and development of cross breed hybrid
silkwormn larva during Sth instar
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Figure 4. Influence of antibiotic on growth and development of sikgland of
biveltine sikow orm hybrid during Sth instar
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ABSTRACT: A new species of the genus Hasarius Simon namely- H. raychaudhurii sp. nov.
is described from Khulna, Bangladesh. Distribution and illustrations of different body-parts
are presented herewith.

KEY WORDS: New species, Hasarius, Araneae, Salticidae, Bangladesh

Salticids, a large group of jumping spiders belong to the order Araneae under
the class Arachnida. Genus Hasarius, a member of the family Salticidae are
commonly found in the garden and forests. The genus was first irected by Simon
in 1871 with the type-species Attus adansoni Audouin, 1826. Till date, the genus
contains 28 species all over the world (Platnick, 2015 ; Proszynski, 2015) of which
only one species is recorded from Indian Sub-continent ( Okuma et al., 1993;
Keswani et al., 2012). In the world fauna, Peng et al. (1993, 2004), Borowic &
Wesolowska (2002), Kim (1996), Jastrzebski (2010), Davies & Zabka (1989)
contributed on this spider from different countries. Present paper contains
description of H. raychaudhurii sp. nov. together with the diagnosis of the genus
is provided.

MATERIALS AND METHODS

Specimens were collected from the bushes and leaves of plants by vialtapping
and jarking of branches on the inverted umbrella. Preservation and other
necessary techniques were followed by Lincoln and Sheals (1985) and Tikader
(1987). Tllustrations and studies were made under Stereo-Zoom Binocular
Microscope. All the measurements were taken in milimeters (mm) under
microscopic observations. Leg measurements are shown as: total length of
different parts (viz. — femur, patella, tibia, metatarsus and tarsus).

Types are at present in the collection of the Department of Zoology, Khulna
Govt. Womens’ College and will be deposited to the Museum of the Department of
Zoology, University of Dhaka, Bangladesh, in due course of time.

Abbreviations used: AH= Abdominal height; AL= Abdominal length; ALE=
Anterior lateral eyes; AME= Anterior median eyes; AW= Abdominal width; CH=
Cephalic height; CL= Carapace length; CW= Carapace width; PLE= Posterior
lateral eyes; PME= Posterior median eyes; TL= Total length.

TAXONOMIC ACCOUNT
Family SALTICIDAE Blackwall, 1841
Genus Hasarius Simon, 1871
1825. Attus Savigny & Audouin, Hist. Nat., 1 (4): 169.
1871. Hasarius: Simon, Ann. Soc.ent.Fr., 5 (1): 329.
1922. Tachyscarthmus: Hogg, Proc. Zool. Soc. London, 1922: 320.
1948. Hasarius: Kaston, Conn. St. Geol. Nat. Hist. Surv., 70:
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1985. Hasarius: Zabka, Ann. Zool., 39 (11):

1993. Hasarius: Peng et al., Salticids in China:

1995. Hasarius: Barrion & Litsinger, Riceland spiders of South and Southeast Asia:

2015. Hasarius: Proszynski, Catalogue of Salticidae, Araneae. Version 15.0,
http://Salticidae.org/salticid/main.htm.

2016. Hasarius: Platnick, World Spider Catalog. Version 16.0, http://research.amnh.org/iz/
spiders/catalog/INTRO, html

Diagnosis: Genus Hasarius is a small jumping spider. Body length ( TL ) 5.o0mm
— 6.omm, blackish in colour with pointed hairs on the lateral sides.
Cephalothorax anteriorly with black patch covering the ocular area upto the
anterior extremity. Ocular quad wider than long. The PLE are fairly large being
about the same size as the ALE which with the AME are in a recurved line. The
sternum in front is not quite as broad as the labium which is about as broad as
long.

Abdomen nearly oval, stout and decorated dorsally. Retromargin of chelicerae
with 2 teeth. Leg I is not much stouter than the others and leg IV is little longer
than III. Tibia of pedipalp often longer than the tarsus.

Type-species: Attus adansoni Audouin, 1826.

Distribution: Cosmopolitan; tropics of South and Southeast Asia, Australia,
New Guinea and Pacific Islands (Zabka & Pollard, 2012).

Hasarius raychaudhurii sp. nov.
(Figs. 1-7)

Description: Female

Cephalothorax: Broad, little longer than wide; covered with hairs and
spines; basally wide; black in colour with posterior white markings. TL 7.39 mm,
CL 3.32 mm, CW 3.30 mm, CH 1.00 mm, AL 4.07 mm, AW 2.60 mm, AH
0.8omm. Cephalic region elevated, black upto the anterior extremity. Eyes 8,
homogeneous, transparent, arranged in 3 rows, each basally ringed with black
patch; Posterolaterals (PLE) nearly equal to the anterolaterals (ALE).
Anteromedians (AME) largest and posteromedians (PME) the smallest; both PME
and PLE set on the slope of a single tubercle and arranged on a same line of the
ocular quad. Ocular quad trapezoid, little wide behind, formed by posteromedians
(PME) and posterolaterals (PLE). Anterior row of eyes slightly recurved. Eyes
sizes are — ALE = PLE and AME >ALE >PLE > PME. Interocular distance:
AME-AME-= 0.35, ALE-AME= 0.52, ALE-ALE= 1.50, PME-PME= 1.57, PLE-
PME= 0.85, PLE-PLE= 1.35; ALE-PLE= 1.22 and AME-PME= 0.50. Clypeus
vertical, narrow, with long hairs. Chelicerae broad, strong, longer than wide,
brown, promargin with 1 and retromargin with 2 teeth (Fig. 2), fang slightly
curved. Maxille brown, longer than wide, anteriorly broad and scopulate,
posteriorly constricted (Fig. 3). Sternum light brown, longer than wide, anteriorly
slightly concave and posteriorly pointed (Fig. 4), clothed with sharp spines. Legs
moderately long and robust, yellow brown, clothed with hairs and spines; tarsal
claws 2 with claw-tufts. Leg formula 4132. Leg measurements: I (TL) 5.85 mm
(femur 2.02 mm, patella 0.61 mm, tibia 1.77 mm, metatarsus 0.75 mm, tarsus
0.70 mm); IT (TL) 5.75 mm (femur 20.01 mm, patella 0.60 mm, tibia 1.75 mm,
metatarsus 0.72 mm, tarsus 0.67 mm); III (TL) 5.79 mm (femur 2.02 mm, patella
0.60 mm, tibia 1.76 mm, metatarsus 0.73 mm, tarsus 0.68 mm); IV (TL) 5.94 mm
(femur 2.07 mm, patella 0.76 mm, tibia 1.35 mm, metatarsus 0.92 mm, tarsus
0.84 mm) (Figs. 1, 7).
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Abdomen: Elongately oval, blackish, anteriorly wide, dorsum decorated with
white patch and with brown, erect, hairs, ventrally pale black; spinnerets elongate
(Fig. 1). Epigynum-Internal genitalia: Epigynum blunt with two lateral
pockets; spermathecae sac-like, fertilization tube laterally coiled and opened on a
same position.

Etymology: The species is named in honour of my respected teacher Professor
Dinendra Raychaudhuri, Department of Zoology, Calcutta University, India.

Type-material: Holotype - 1 female, Srimongal Tea Estate, Dist. Moulovi bazar
(Sylhet), date- 12.VII.2008, Coll. V. Biswas; Paratypes — 2 females, Maijdi, Dist.
Noakhali, date- 18.V.2007, Coll. V. Biswas, Bangladesh.

Type-locality: Srimongal (Dist. Moulovi bazar) and Noakhali, Bangladesh.

Distribution: BANGLADESH: Srimongal (Maulovi bazar, Sylhet); Noakhali
(only from the type-localities).

Diagnosis : The present species H. raychaudhurii sp. nov. appears close to H.
adansoni (Audouin, 1826) but stands distinct with the followings —

1.  Both the species have distinct white markings on the carapace and
abdomen but the number and structure of those are quite different.

2. Cheliceral structure and dentition are different (Fig. 2).
Structure of maxillae, labium and sternum different (Figs. 3-5) and

4. Structure of epigynum and internal genitalia differ with H. adansoni
and any of its Indian congeners and species known from elsewhere
(Zabka, 1985; Yaginuma, 1986; Devies & Zabka, 1989; Peng et al., 1993;
Okuma et al., 1993; Barrion & Litsinger, 1995; Proszynski, 2003).

Therefore, the species is described as new to science.
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ABSTRACT: The following new subspecies is described: Phytoecia (s.str.) pustulata cihanae
ssp. nov. from Konya province (Turkey), close to nominal subspecies of Phytoecia pustulata
(Schrank, 1776).

KEY WORDS: Cerambycidae, Lamiinae, Phytoecia pustulata cthanae, new subspecies,
Turkey

According to Danilevsky (2014), Phytoecia (s.str.) pustulata (Schrank, 1776)
includes 4 subspecies as P. pustulata adulta Ganglbauer, 1884 in Iran, P.
pustulata pulla Ganglbauer, 1886 in South European part of Russia, Kazakhstan,
Kirgizia and Uzbekistan, P. pustulata pilipennis Reitter, 1895 in Armenia,
Azerbaijan, Iran and NE Turkey (Kars province) and P. pustulata pustulata
(Schrank, 1776) in Europe (including European Turkey: Edirne province),
Armenia, Azerbaijan, Georgia, Kazakhstan, Kirgizia, Tadjikistan, Uzbekistan and
Asian Turkey (Adana, Amasya, Bilecik, Bolu, Diizce, Kahramanmaras, Kirikkale,
Konya, Nigde, Osmaniye, Samsun, Sivas provinces).

During the study of the collected Cerambycidae specimens in my collection, I
have identified some specimens belonging to a new subspecies Phytoecia
pustulata cihanae that collected from Konya province, of Phytoecia (s.str.)
pustulata (Schrank, 1776) which will be described in the text.

Phytoecia (Phytoecia) pustulata cthanae ssp. nov.
(Figs. 1-2)

Type material. Holotype &: Turkey: Konya prov.: Gencek-Derebucak, N 37°25’-
E 31°29’, 20.V.2008, 1212 m; Paratypes 2 d'd: Konya prov.: Hadim, N 36°58’-E
32°26’, 14.V.2007, 1569 m, 1 & and Konya prov.: Bozkir, Sorkun, N 37°09’-E
32°08’, 15.V.2007, 1281 m, 1 &. The specimens were deposited at Gazi University
in Ankara (Turkey).

Diagnosis. The new subspecies is like as the typical subspecies Phytoecia
pustulata pustulata (Schrank, 1776), but differs from it by partly and equally
reddish penultimate abdominal tergite and sternite [only last abdominal tergite
(pygidium) and sternite reddish with the exception of a darkened apical area in
Phytoecia pustulata pustulatal.

Remarks. Such specimens have been already known by Breuning (1947, 1951).
Breuning (1947: 59) described Phytoecia pustulata m. rufoabdominalis from
Aksehir (Konya province) on the base of a male specimen in which the
penultimate abdominal sternite and tergite are reddish-yellow. Then, Breuning
(1951: 384, 386) made a mistake in wrongly renaming the same specimen as
Phytoecia pustulata m. parterufoabdominalis nov. (Morati, 2003: 197).
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Breuning’s infrasubspecific names are unavailable considering the article
45.6.2 of ICZN (1999). Thus, this new subspecies named as Phytoecia pustulata
cthanae ssp. nov.

Distribution. According to the type locality and description of Breuning, the
new subspecies is distributed only in southern and southwestern parts of Central
Anatolian Region in Turkey.

Etymology. The name is dedicated to my student Naciye Cihan (Turkey).
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Figure 1. Phytoecia pustulata cihanae ssp. nov. (holotype ), dorsal view (left), ventral view
(right).

200 Kilometers

Figure 2. The distribution pattern of Phytoecia pustulata cthanae ssp. nov.
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ABSTRACT: The present study was conducted to study the Collembola fauna from Agra
regions during June 2014 to November 2014. There were sampled collembolan species from
a variety of habitats in the urban area of Agra. Soil Collembola were extracted using dynamic
behavioural modified Tullgren funnel type extractor and identified to the genus level. 279
specimens of 28 Collembolan species were collected from the different study areas. The
species distribution of collembolan in Agra regions of Isotomidae (31%), Entomobryidae
(29%), Hypogastruridae, (27%), Sminthuridae (7%) and Tomoceridae (6%) were observed.
The species composition clearly reflected the microclimatic characters of the individual
habitats. The study area as a less polluted natural environment can be considerable available
for selection a conservation territory. It seems to be especially important to protect this
particular mosaic like habitats for sustaining their high animal taxonomic and functional
biodiversity.

KEY WORDS: Collembolans, species distribution, India

Springtails have derived their name because of the presence of forked tail-like
appendage or furcula or springing organ, on the underside of the 4th abdominal
segment. With the help of furcula, most Springtails jump as far as 10- 15cms.
Collembola are extremely abundant in soil and leaf litter. In most terrestrial
ecosystems they occur in high numbers, typically between 104 and 105 m-—2.
Densities of springtails of more than 105 m—2 have been found in pine forests in
India and Japan, moorland in England, and dry meadows in Norway. Collembola
are particularly abundant in agricultural soils that are farmed “organically”. In the
rain forests, Collembola comprise about 20% of the total number of arthropods on
tree trunks and 50% and 60% of the total from soil and leaf litter, respectively
ace-dwelling species to those that live out all their lives in the depths of the soil.
The majority of springtails feed on fungal hyphae or decaying plant material. In
the soil, they may influence the growth of mycorrhizae and control fungal diseases
of some plants (Lubbock, 1973). Soil conditions and vegetation cover influence
the activities of diverse soil organisms including Springtail (Hansen, 2001).
Collembolan communities have been shown to vary in abundance and diversity
negatively according to changes in vegetation, quality of litter materials, habitat
structure and human induced disturbances related to land use practices
(Bengtsson et al., 2000; Ponge et al., 2003; Jose et al., 2004, 2005). Adequate
knowledge of spatial pattern and seasonal population build up of such fauna is
considered desirable for understanding their ecology and role in decomposition
process in major land use system of a region for understanding the sustainability
issues (Badejo et al., 1997). Present investigation was carried out to study the
population diversity and distribution of Soil Collembola in Agra Region.
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MATERIALS AND METHODS

Soil samples have been regularly collected during (June 2014 to November
2014) from different area [Sikandra (S1), Paiwal park (S-), Victoria garden (Ss),
Keetham (S;)] of Agra regions between 08.00 to 09.00 hrs and sites. Sample
areas on each sampling taken at random with stainless steel soil augur (2.5cm
diameter) at a depth of 10 cm. These samples were immediately transferred to
polythene bags then sealed and brought to laboratory. The extraction was done
using Tullgren funnel type extractor (as modified by Murphy (1962) under 25W
electric bulb. The extracted micro-arthropods were collected in specimen tube
containing 70% ethanol. After identification of major taxonomic unit all the
specimens were preserved in 70% ethanol separately. Prior to identification of
collembola, specimens were mounted in Hoyer’s solution mounting media and
identified by using face contrast microscope with an enlarged view of 10x X 100x.
All soil micro-arthropods were identified up to the level of their order or, family
using a range of taxonomic keys (O’Connell and Bolger, 1994).

RESULTS AND DISCUSSION

279 specimens of 28 Collembolan species were collected from the different
study areas. Identified species of collembolan mentioned in Table 1. During this
study, the richest families were observed Isotomidae, Entomobryidae and then
Hypogastruridae. The species distribution of collembolan in Agra regions of
Isotomidae (31%), Entomobryidae (29%),Hypogastruridae, (27%), Sminthuridae
(7%) and Tomoceridae (6%) showed in fig 2. In this fig., the highest species
distribution of Isotomidae family (37%), while very numerous species belong to
Tomoceridae family (6%). Fig. 2 showed population study site I proved to be the
most diverse one. Collembolan species highest in study site I and lowest in study
site II. The largest similarity is seen between Sikandra (S.), Victoria garden (Ss),
Keetham (S4) area. The largest difference turned out to be between study area
Sikandra (S.), and Paliwal Park (S.) area. Collembolans are represented
numerously in soils of forest ecosystems. Agrocoenoses can support similar or
slightly lower densities of springtails than natural ecosystems situated on the
same type of soil. Increasing intensity of management, using of pest control
chemicals, herbicides and large doses of mineral fertilizers drastically reduce
Collembolan densities in the field soil (Verma and Paliwal, 2010).

CONCLUSION

This study concluded that the total number of collembola was higher
throughout the summer than during the winter. Isotomidae were most active in
early and late winter, while Entomobryidae Hypogastruridae and dominated in
mid-winter, probably because these families are more bound to the soil than the
other families, which are more active on the soil surface.

ACKNOWLEDGEMENT

The study was supported by a research grant from UGC in the form of Post
Doctrol Fellowship [Wide letter No.PDFSS-2011-12-UTT-3785].



58 Mun. Ent. Zool. Vol. 12, No. 1, January 2017

LITERATURE CITED

Badejo, M. A., Obiladae, T. G. & Olubakin, B. A. 1997. Spatial distribution and abundance of mites and springtails
under different temperature and moisture regimes in a tropical rainforest floor. Tropical Ecology, 38: 31-38.

Bengtsson, J., Nilson, S. G., Franc, A. & Menozzi, P. 2000. Biodiversity, Disturbances, ecosystem function and
Management of European forests. Forest Ecology Management, 132: 39-50.

Hansen, R. A. 2001. Effects of habitat complexity and composition on a diverse litter microarthropod assemblage.
Ecology, 81: 1120-1132.

Jose, P. S., Maria, M. G., Cristina, P., Antonio, K., Filipa C., Marco, L., Catarina, C., Taigo, L., Pedro, L. &
Susana, D. 2004. Effect of land use on Collembola diversity patterns in a Mediterranean landscape. Pedobiologia,
48: 609-622.

Jose, P. S., Thomas, B., Maria, M. M., Thomas, L., Jean-Francios, P., Carlos, S., Georgy, T., Adam, J. V.,
Aoife, B., Florence, D., Eva, 1., Antonio, K., Silvia, S. & Allan, D. W. 2005. Changes in Collembola richness
and diversity along a gradient of land-use intensity: A pan European study. Pedobiologia, 50: 147-156.

Lubbock, J. 1973. Monograph of the Collembola and Thysanura; Ray Society: London.

Murphy, P. W. 1962. The split funnel extractor — A modified tullgren funnel. In: Progress in Soil Zoology (Ed.: P.W.
Murphy). Butterworths, London, pp. 178.

O’Connell, T. & Bolger, T. 1994. The microarthropod fauna associated with fungal fruiting bodies in Woodland-a study
of the role of spatial and temporal diversity in determining assemblage structure. Unpublished Ph. D. thesis, National
University of Ireland, Dublin.

Ponge, J. F., Gillet, S., Dubs, F., Fedoroff, E., Haese, L., Sousa, P. J. & Lavelle, P. 2003. Collembola
communities as bioindicators of land use intensification. Soil Biology and Biochemistry, 35: 813-826.

Veeresh, G. K. 1983. Micro arthropods. Pp. 141-164. In: G. K. Veeresh & D. Rajagopal (eds.) applied soil Biology and
ecology. Oxford & IBH Publishing Pvt. Ltd., New Delhi.

Verma, D. & Paliwal, A. K. 2010. Effects of springtails community on plant-growth. Biological Forum-An International
Journal, 2 (2): 70-72.

B Hypogastruridae mIsotomidae  Tomoceridae

E Entomobryidae ®Sminthuridae

Figure 1. Species distribution of Collembola in Agra region.
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Figure 2. Population of collembola from different study areas of Agra region.
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Table 1. Identified species of Collembola from different study areas of Agra region during
June 2014 to November 2014.

Species Study site
S3 S, Total
78

«
»n
®

=)
-
=)

Family Hypogastruridae Bérner, 1906
Hypogastrura denticulata (Begnall, 1941)
Ceratophysella indovaria (Salmon, 1970)

Hypogastrura vernalis (Carl, 1901)
Xenylla maritima Tullberg, 1869
Friesea mirabilis (Tullberg, 1871)
Neanura conjuncta (Stach, 1922)

Family Isotomidae Schiiffer, 1896
Folsomia nana (Gisin, 1957)
Folsomia candida (Willem, 1902 )
Isotomiella minor (Schaffer, 1896)
Isotomina bipunctata (Axelson, 1903)
Proisotoma crassicauda (Tullberg, 1871)

Proisotoma minuta (Tullberg, 1871)

Isotoma notabilis (Schaffer, 1896)
Family Tomoceridae Schiiffer, 1896

Tomoceris vulgaris (Tullberg, 1871)

Family Entomobryidae Schiiffer, 1896

Entomobrya handschini (Stach, 1922)
Entomobrya lanuginose (Nicolet, 1841)
Entomobrya marginata (Tullberg, 1871)
Entomobrya multifasciata (Tullberg, 1871)
Orchesella flavescens (Bourlet, 1839)
Orchesella cincta (Nicolet, 1841)
Pseudosinella wahlgreni (Borner, 1907)
Heteromurus nitidus (Templeton, 1835)
Lepidocyrtus lanuginoosus (Gmelin)
Lepidocyrtus cyaneus (Tullberg, 1871)
Lepidocyrtus paradoxus (Uzel, 1891)
Family Sminthuridae Lubbock, 1862
Sminthurides malmgreni (Tullberg, 1871)
Bourletiella insignis (Reuter, 1876)
Sminthurus lubbocki (Tullberg, 1871)
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ABSTRACT: This study depends on Tephritidae (Diptera) samples collected from Kirsehir
province during the years of 2012-2013. Specimens were collected from host plants using an
insect net. Also photos of the wing patterns were given in this paper.

KEY WORDS: Diptera, Tephritidae, Kirsehir, Turkey

Fruit flies show a wide distribution in the world and these are high profile
insects among commercial fruit and vegetable growers, marketers, exporters,
government regulatory and the scientific community. Producers encounter
significant loses without controlling methods against fruit fly populations locally.
So that plant protection agencies strictly regulate the transportation of potentially
infested products at both national and international levels (McPheron & Steck,
1996). Kocak & Kemal (2013) reported 156 fruit fly species from Turkey. Yaran &
Kiitik (2014) described Urophora turkeyensis from Nigde. Yaran (2014)
recorded Dioxyna sororcula, Terellia ivannikovi and Urophora trinervii in his
PhD. thesis for the first time from Turkey. Thus, 160 fruit fly species are known to
date from Turkey.

In this study, we collected 1019 fruit flies specimens from Kirgehir province in
2012-2013 spring and summers and identified 36 species of fruit flies belongs to
12 genera of 3 subfamilies.

MATERIALS AND METHODS

Adult fruit flies materials were collected from host plants using an insect net
in various locations of Kirsehir province in 2012 and 2013. Species were identified
using the keys of Hendel (1927), White (1988), Freidberg & Kugler (1989), Merz
(1994), Korneyev & White (1993 and 1999), Kiitiik (2003, 2006), Korneyev (2003,
2006), and Korneyev et al. (2013). Materials are deposited at the insect museum
of Gaziantep University.

RESULTS

At the end of study, 36 species belonging to 12 genera in 3 subfamilies were
determined listed below from Kirsehir province. In this study, 33 species of fruit
flies recorded from Kirgehir for the first time. Faunistic findings and the
diagnostic wing pattern of the species are given as pictures.

Acanthiophilus helianthi (Rossi, 1794); (Fig. 1)
Material examined: 1 &, Kirsehir, Kesikkoprii, 38° 58' K, 34° 11' D, 859 m, 08.05.2013; 2
Jd, 2 2%, Center, 39° 23' K, 34° 14' D, 1168 m, 19.06.2013; 1 &, Ak¢akent, 39° 34' K, 34° 19'
D, 1307 m, 19.06.2013; 1 ?, Center, 38° 50' K, 34° 08' D, 981 m, 20.06.2013; 1 ?, Mucur, 39°
o1'K, 34° 26' D, 1051 m, 03.07.2013; 1 &, Center, 39° 19' K, 34° 09' D, 1110 m, 03.07.2013.
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Campiglossa producta (Loew, 1844); (Fig. 2)
Material examined: 2 JJ, 4 29, Kirsehir, Cicekdagi, 39° 27' K, 34° 18' D, 1279 m,
08.05.2013; 2 dd, Akcakent, 39° 34' K, 34° 18' D, 1363 m, 19.06.2013; 1 &, Mucur, 39° 01' K,
34° 26' D, 1051 m, 03.07.2013.

Chaetorellia carthami Stackelberg, 1929; (Fig. 3)

Material examined: 1 ?, Kirsehir, Center, 39° o1' K, 34° 10' D, 967 m, 08.05.2013; 1 J,
Mucur, 39° 04' K, 34° 17' D, 1181 m, 09.05.2013; 1 &, Mucur, 39° 03' K, 34° 26' D, 1108 m,
27.05.2013; 2 dd, 2 22, Center, 38° 50' N, 34° 08' D, 974 m, 27.05.2013; 9 &d, Center, 39°
03'K, 34° 10' D, 1011 m, 27.05.2013; 1 &, Mucur, 39° 01' K, 34° 26' D, 1043 m, 19.06.2013; 1
d, Center, 39° 05' K, 34° 14' D, 1161 m, 19.06.2013; 1 ?, Center, 39° 23' K, 34° 14' D, 1168 m,
19.06.2013; 1 &, Akcakent, 39° 34' K, 34° 23' D, 1257 m, 19.06.2013; 2 2%, Center, 38° 50' K,
34° 08' D, 981 m, 20.06.2013; 1 J, Center, 38° 56' K, 34° 11' D, 899 m, 20.06.2013; 1 &,
Center, 39° 19' K, 34° 09' D, 1110 m, 03.07.2013.

Chaetorellia loricata (Rondani, 1830); (Fig. 4)
Material examined: 1 &, 1 ?, Kirsehir, Center, 38° 50' N, 34° 08' D, 974 m, 27.05.2013; 7
dd, 3 29, Center, 39° 03'K, 34° 10' D, 1011 m, 27.05.2013; 1 &, Center, 39° 05' K, 34° 14' D,
1161 m, 19.06.2013; 2 2%, Center, 39° 23' K, 34° 14' D, 1168 m, 19.06.2013; 1 &, Akcakent,
39° 34' K, 34° 23' D, 1257 m, 19.06.2013; 1 ?, Center, 38° 56' K, 34° 11' D, 899 m,
20.06.2013; 1, 1 ?, Center, 38° 50' K, 34° 08' D, 981 m, 20.06.2013.

Chaetorellia succinea (Costa, 1844); (Fig. 5)
Material examined: 1 &, 1 ?, B145- Kirsehir, Mucur, 39° 04' K, 34° 17' D, 1181 m,
09.05.2013; 1 &, Center, 39° 01' K, 34° 10' D, 967 m, 08.05.2013; 1 &, 1 ?, Boztepe, 39° 10' K,
34° 11' D, 1157 m, 08.05.2013; 1 &, 3 2%, Mucur, 39° 03' K, 34° 26' D, 1108 m, 27.05.2013; 1
d, Center, 39° 03'K, 34° 10' D, 1011 m, 27.05.2013; 1 &, Center, 38° 50' N, 34° 08' D, 974 m,
27.05.2013; 2 d'd', Mucur, 39° 01' K, 34° 26' D, 1043 m, 19.06.2013; 2 &'d, Center, 39° 05' K,
34° 14' D, 1161 m, 19.06.2013; 4 37, 3 2%, Center, 39° 23' K, 34° 14' D, 1168 m, 19.06.2013; 1
?, Akcakent, 39° 34' K, 34° 19' D, 1307 m, 19.06.2013; 1 J, 1 @, Center, 38° 50' K, 34° 08' D,
981 m, 20.06.2013; 1 &, Center, 39° 01' K, 34° 10' D, 965 m, 20.06.2013.
Chaetostomella cylindrica (Robineau - Desvoidy, 1830); (Fig. 6)

Material examined: 1 &, Kirsehir, Cogun, 39° 15' K, 34° 07' D, 1050 m, 27.06.2012; 2 9%,
Center, 39° 19' K, 34° 09' D, 1114 m, 19.06.2013; 2 ?%, Center, 38° 50' K, 34° 12' D, 991 m,
20.06.2013; 4 JJ, 2 ??, Akcakent, 39° 34' K, 34° 19' D, 1307 m, 19.06.2013; 1 &, 1 ?, Center,
38° 50' K, 34° 08' D, 981 m, 20.06.2013; 1 &, Mucur, 39° 04' K, 34° 17' D, 1181 m,
09.05.2013; 4 d, 1 2, Mucur, 39° 01' K, 34° 26' D, 1043 m, 19.06.2013; 1 ?, Center, 38° 50'
K, 34° 12' D, 991 m, 20.06.2013; 1 &, Center, 38° 56' K, 34° 11' D, 899 m, 20.06.2013; 1 &, 1
?, Center, 39° 19' K, 34° 09' D, 1110 m, 03.07.2013; 1 J, Center, 39° 01' K, 34° 10' D, 967 m,
08.05.2013; 1 2, Akcakent, 39° 34' K, 34° 23' D, 1257 m, 19.06.2013.

Euaresta bullans (Wiedemann, 1830); (Fig. 7)
Material examined: 1 &, Kirgehir, Cogun, 39° 19' K, 34° 09' D, 1121 m, 27.06.2012; 1 9,
Mucur, 39° 01' K, 34° 26' D, 1043 m, 19.06.2013; 1 &, Center, 39° 19' K, 34° 09' D, 1114 m,
19.06.2013; 13 29, Akcakent, 39° 34' K, 34° 19' D, 1307 m, 19.06.2013; 1 %, Center, 38° 50' K,
34° 08' D, 981 m, 20.06.2013; 1 &, Center, 39° 19' K, 34° 09' D, 1110 m, 03.07.2013; 15,1 %,
Center, 39° 19' K, 34° 09' D, 1113 m, 03.07.2013.

Orellia falcata Scopoli, 1763; (Fig. 8)
Material examined: 4 37, 5 2%, Kirsehir, Mucur, 39° 04' K, 34° 17' D, 1181 m, 09.05.2013; 1
?, Center, 39° 01' K, 34° 10' D, 967 m, 08.05.2013; 4 dJ, 4 29, Mucur, 39° 03' K, 34° 26' D,
1108 m, 27.05.2013.
Orellia stictica (Gmelin, 1790); (Fig. 9)
Material examined: 1 %, Kirsehir, Mucur, 39° 01' K, 34° 26' D, 1051 m, 03.07.2013; 1 ,
Mucur, 39° 04' K, 34° 17' D, 1181 m, 09.05.2013.
Oxyna flavipennis (Loew, 1844); (Fig. 10)

Material examined: 5 34, Kirsehir, Ak¢akent, 39° 34' K, 34° 18' D, 1363 m, 19.06.2013;
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4 33, 2 29, Akgakent, 39° 34' K, 34° 19' D, 1307 m, 19.06.2013.
Sphenella marginata (Fallen, 1814); (Fig. 11)
Material examined: 1 &, 1 %, Kirsehir, Boztepe, 39° 10' K, 34° 11' D, 1157 m, 08.05.2013; 1 %,
Mucur, 39° 01' K, 34° 26' D, 1051 m, 03.07.2013; 1 ?, Center, 39° 27' K, 34° 18' D, 1274 m,
03.07.2013; 1 &J, 1 %, Center, 39° 19' K, 34° 09' D, 1113 m, 03.07.2013.
Tephritis cometa (Loew, 1840); (Fig. 12)
Material examined: 1 &, Kirsehir, Cogun, 39° 19' K, 34° 09' D, 1121 m, 27.06.2012.
Tephritis dioscurea (Loew, 1856); (Fig. 13)
Material examined: 2 3J, 1 ?, Kirsehir, Cicekdagi, 39° 27' K, 34° 18' D, 1279 m, 08.05.2013.
Tephritis formosa (Loew, 1844); (Fig. 14)
Material examined: 1 ?, Kirsehir, Center, 38° 50' K, 34° 08' D, 981 m, 20.06.2013; 1 5,1 %,
Center, 39° 19' K, 34° 09' D, 1113 m, 03.07.2013.
Tephritis frauenfeldi Hendel, 1927; (Fig. 15)
Material examined: 1 &, Kirsehir, Ak¢akent, 39° 34' K, 34° 19' D, 1307 m, 19.06.2013.
Tephritis hyoscyami (Linnaeus, 1758); (Fig. 16)
Material examined: 1 &, Kirsehir, Cicekdag, 39° 27' K, 34° 18' D, 1279 m, 08.05.2013; 1 ?,
Center, 39° 23' K, 34° 14' D, 1168 m, 19.06.2013.
Tephritis postica (Loew, 1844); (Fig. 17)
Material examined: 3 37, 2 22, Kirsehir, Cogun, 39° 21' K, 34° 10' D, 1182 m, 27.06.2012; 2
Jd, Kesikkoprii, 38° 58' K, 34° 11' D, 859 m, 08.05.2013; 1 ¢, Boztepe, 39° 10' K, 34° 11' D,
1157 m, 08.05.2013; 7 dd, 10 22, Mucur, 39° 03' K, 34° 26' D, 1108 m, 27.05.2013; 1 &,
Center, 38° 50' N, 34° 08' D, 974 m, 27.05.2013; 1 ?, Mucur, 39° 01' K, 34° 26' D, 1043 m,
19.06.2013; 10 Jd, 4 2%, Center, 39° 19' K, 34° 09' D, 1114 m, 19.06.2013; 3 JJ, 1 %, Center,
39° 23' K, 34° 14' D, 1168 m, 19.06.2013; 3 9%, Akcakent, 39° 34' K, 34° 19' D, 1307 m,
19.06.2013.
Tephritis praecox (Loew, 1844); (Fig. 18)
Material examined: 1 ?, Kirsehir, Cicekdagi, 39° 27' K, 34° 18' D, 1279 m, 08.05.2013; 1 %,
Akcakent, 39° 34' K, 34° 19' D, 1307 m, 19.06.2013.
Terellia gynaecochroma (Hering, 1937); (Fig. 19)
Material examined: 5 §J, 1 @, Kirsehir, Cogun, 39° 21' K, 34° 10' D, 1182 m, 27.06.2012; 5
dd, 6 29, Mucur, 39° 03' K, 34° 26' D, 1108 m, 27.05.2013; 7 &J, 4 2%, Center, 38° 50' N,
34° 08' D, 974 m, 27.05.2013; 20 JJ, 19 22, Mucur, 39° o1' K, 34° 26' D, 1043 m,
19.06.2013; 11 dd, 6 2?2, Center, 39° 01' K, 34° 10' D, 967 m, 08.05.2013; 10 JJ, 7 292,
Center, 38° 56' K, 34° 11' D, 899 m, 20.06.2013; 2 &d, Center, 39° 27' K, 34° 18' D, 1274 m,
03.07.2013; 1 &, Center, 39° 23' K, 34° 14' D, 1168 m, 19.06.2013; 1 ?, Center, 39° 19' K, 34°
09' D, 1113 m, 03.07.2013; 1 &, 1 @, Center, 39° 19' K, 34° 09' D, 1114 m, 19.06.2013; 1 ?,
Mucur, 39° 01' K, 34° 26' D, 1051 m, 03.07.2013; 1 &, Akc¢akent, 39° 34' K, 34° 19' D, 1307
m, 19.06.2013; 1 ?, Center, 39° 03' K, 34° 10' D, 1011 m, 27.05.2013; 2 2%, Cicekdag, 39° 27'
K, 34° 18' D, 1279 m, 08.05.2013; 2 &4, 2 2%, Kesikkoprii, 38° 58' K, 34° 11' D, 859 m,
08.05.2013; 1 &, Center, 39° 19' K, 34° 09' D, 1110 m, 03.07.2013; 2 22, Center, 38° 50' K,
34° 08' D, 981 m, 20.06.2013.
Terellia luteola (Wiedemann, 1830); (Fig. 20)

Material examined: 2 §J, 1 %, Kirsehir, Cogun, 39° 15' K, 34° 07' D, 1050 m, 27.06.2012; 7
Jd, 6 29, Center, 39° 01' K, 34° 10' D, 965 m, 20.06.2013; 5 &G, 4 22, Center, 38° 56' K, 34°
11' D, 899 m, 20.06.2013; 1 &, Mucur, 39° 01' K, 34° 26' D, 1043 m, 19.06.2013; 3 JJ,
Center, 39° 05' K, 34° 14' D, 1161 m, 19.06.2013; 1 @, Center, 39° 03' K, 34° 10' D, 1011 m,
27.05.2013; 1 ?, Center, 38° 50' N, 34° 08' D, 974 m, 27.05.2013; 1 &, Kesikkoprii, 38° 58' K,
34°11' D, 859 m, 08.05.2013; 1 &, Center, 39° 19' K, 34° 09' D, 1113 m, 03.07.2013.
Terellia quadratula (Loew, 1869); (Fig. 21)

Material examined: 1 &, 1 ?, Kirsehir, Cogun, 39° 31' K, 34° 22' D, 1060 m, 27.06.2012; 8
Jd, 19, Center, 39° 05'K, 34° 14' D, 1161 m, 19.06.2013; 1 ?, Ak¢akent, 39° 34' K, 34° 19' D,
1307 m, 19.06.2013.
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Terellia ruficauda (Fabricius, 1794); (Fig. 22)
Material examined: 2 3d, 1 2, Kirsehir, Cogun, 39° 19' K, 34° 09' D, 1121 m, 27.06.2012; 3
dd, Center, 39° 19' K, 34° 09' D, 1114 m, 19.06.2013; 2 &'d', Mucur, 39° 01' K, 34° 26' D, 1051
m, 03.07.2013; 1 &, 1 ¢, Center, 39° 19' K, 34° 09' D, 1110 m, 03.07.2013; 1 2%, Center, 39°
19'K, 34° 09' D, 1113 m, 03.07.2013.

Terellia serratulae (Linnaeus, 1758); (Fig. 23)
Material examined: 1 &, 2 29, Kirsehir, Cogun, 39° 19' K, 34° 09' D, 1121 m, 27.06.2012; 21
Jd, 10 29, Kesikkoprii, 38° 58' K, 34° 11' D, 859 m, 08.05.2013; 23 J'J, 7 2%, Center, 39° 19’
K, 34° 09' D, 1110 m, 03.07.2013; 8 Jd, 3 ?9, Center, 39° 19' K, 34° 09' D, 1114 m,
19.06.2013; 4 JJ, 3 2%, Boztepe, 39° 10' K, 34° 11' D, 1157 m, 08.05.2013; 8 JJ, 3 9,
Mucur, 39° 01' K, 34° 26' D, 1051 m, 03.07.2013; 6 JJ, 3 22, Mucur, 39° 03' K, 34° 26' D,
1108 m, 27.05.2013; 3 JJ, 4 2@, Akcakent, 39° 34' K, 34° 19' D, 1307 m, 19.06.2013; 11 5J, 1
?, Center, 39° 27' K, 34° 18' D, 1274 m, 03.07.2013; 6 57, 4 2%, Cicekdagi, 39° 27' K, 34° 18’
D, 1279 m, 08.05.2013; 4 JJ, Center, 39° 23' K, 34° 14' D, 1168 m, 19.06.2013; 3 &J, 1 @,
Center, 39° 03' K, 34° 10' D, 1011 m, 27.05.2013; 2 &'d, Mucur, 39° 03' K, 34° 26' D, 1108 m,
27.05.2013; 1 &, 2 22, Mucur, 39° 01' K, 34° 26' D, 1043 m, 19.06.2013; 6 &'J, 3 2%, Center,
39° 01' K, 34° 10' D, 967 m, 08.05.2013; 2 dd, 1 ?, Ortakoy, 38° 48' K, 34° 07' D, 1022 m,
08.05.2013; 3 JJ, 1 2, Center, 38° 56' K, 34° 11' D, 899 m, 20.06.2013; 1 ?, Center, 38° 50'
N, 34° 08' D, 974 m, 27.05.2013; 1 &, 1 ?, Kesikkoprii, 38° 58' K, 34° 11' D, 859 m,
08.05.2013; 1 &, Center, 39° 19' K, 34° 09' D, 1113 m, 03.07.2013; 1 J, Cicekdagi, 39° 27' K,
34°18' D, 1279 m, 08.05.2013; 3 2%, Center, 39° 01' K, 34° 10' D, 965 m, 20.06.2013.

Terellia tussilaginis (Fabricius, 1775); (Fig. 24)
Material examined: 1 ?, Kirsehir, Center, 39° 19' K, 34° 09' D, 1113 m, 03.07.2013.

Terellia virens (Loew, 1846); (Fig. 25)

Material examined: 3 34, Kirsehir, Cogun, 39° 15' K, 34° 07' D, 1050 m, 27.06.2012; 1 J,
Cogun, 39° 19' K, 34° 09' D, 1121 m, 27.06.2012; 8 Jd, 7 ?9?, Center, 39° 03' K, 34° 10' D,
1011 m, 27.05.2013; 1 &, Akcakent, 39° 34' K, 34° 19' D, 1307 m, 19.06.2013; 1 ¢, Mucur, 39°
o1' K, 34° 26' D, 1043 m, 19.06.2013; 2 Jd, 2 29, Ortakdy, 38° 48' K, 34° 07' D, 1022 m,
08.05.2013; 3 dd, 2 29, Mucur, 39° 01' K, 34° 26' D, 1051 m, 03.07.2013; 5 &d, 1 ?, Center,
39° 19' K, 34° 09' D, 1110 m, 03.07.2013; 4 J'J, 1 ?, Center, 39° 19' K, 34° 09' D, 1114 m,
19.06.2013; 3 Jd, 5 22, Center, 39° 05' K, 34° 14' D, 1161 m, 19.06.2013; 1 %, Center, 38° 50’
K, 34° 08' D, 981 m, 20.06.2013; 2 JJ, 1 ?, Boztepe, 39° 10' K, 34° 11' D, 1157 m,
08.05.2013; 2 JJ, Kesikkoprii, 38° 58' K, 34° 11' D, 859 m, 08.05.2013; 1 &, Center, 38° 56'
K, 34° 11' D, 899 m, 20.06.2013; 1 &, Center, 39° 19' K, 34° 09' D, 1110 m, 03.07.2013; 1 J,
Center, 38° 50' N, 34° 08' D, 974 m, 27.05.2013; 1 &, Center, 39° 01' K, 34° 10' D, 967 m,
08.05.2013; 1 5, 1 ?, Kesikkoprii, 38° 58'K, 34° 11' D, 859 m, 08.05.2013; 2 &, 1 ?, Mucur,
39° 03'K, 34° 26' D, 1108 m, 27.05.2013.

Urophora affinis (Frauenfeld, 1857); (Fig. 26)
Material examined: 1, 2 2%, Kirsehir, Cogun, 39° 19' N, 34° 09' E, 1121 m, 27.06.2012; 63
Jd, 26 9%, Center, 39° 19' N, 34° 09' E, 1114 m, 19.06.2013; 1 &, Boztepe, 39° 10' K, 34° 11'
D, 1157 m, 08.05.2013; Ak¢akent, 51 3, 38 2%, 39° 34' K, 34° 19' D, 1307 m, 19.06.2013; 31
Jd, 19 29, Center, 39° 19' K, 34° 09' D, 1110 m, 03.07.2013; 5 J'J, 5 ??, Mucur, 39° o1' K,
34° 26' D, 1051 m, 03.07.2013; 5 &J, 2 2%, Center, 39° 19' K, 34° 09' D, 1113 m, 03.07.2013;
7 33, 3 29, Mucur, 39° 01' K, 34° 26' D, 1043 m, 19.06.2013; 2 2%, Akcakent, 39° 34' K, 34°
18' D, 1363 m, 19.06.2013; 1 &, Center, 38° 50' K, 34° 12' D, 991 m, 20.06.2013; 1 &, Center,
39° 23' K, 34° 14' D, 1168 m, 19.06.2013; 1 J, Center, 39° 27' K, 34° 18' D, 1274 m,
03.07.2013.

Urophora aprica (Fallen, 1820); (Fig. 27)

Material examined: 2 37, 1 ?, Kirsehir, Mucur, 39° 03' K, 34° 26' D, 1108 m, 27.05.2013; 2
?Q, Center, 39° 03' K, 34° 10' D, 1011 m, 27.05.2013; 1 ?, Center, 38° 50'N, 34° 08' D, 974
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m, 27.05.2013; 9 %, Center, 39° 23' K, 34° 14' D, 1168 m, 19.06.2013; 4 JJ, 2 2%, Center,
39° 27'K, 34° 18' D, 1274 m, 03.07.2013.

Urophora jaceana (Hering, 1935); (Fig. 28)
Material examined: 1 &, Kirsehir, Boztepe, 39° 10' K, 34° 11' D, 1157 m, 08.05.2013; 1 &, 7
?9?, Center, 39° 03' K, 34° 10' D, 1011 m, 27.05.2013; 1 ?, Center, 38° 50' N, 34° 08' D, 974
m, 27.05.2013; 1 J, Akcakent, 39° 34' K, 34° 18' D, 1363 m, 19.06.2013; 1 ?, Center, 38° 56'
K, 34° 11' D, 899 m, 20.06.2013; 2 §d, 1 ?, Center, 38° 50' K, 34° 08' D, 981 m, 20.06.2013.

Urophora mauritanica Macquart, 1851; (Fig. 29)
Material examined: 2 33, 2 2%, Kirsehir, Center, 39° 03' K, 34° 10' D, 1011 m, 27.05.2013;
Center, 1 ?, 39° 23' K, 34° 14' D, 1168 m, 19.06.2013; 3 JJ, 19 29, Akcakent, 39° 34' K, 34°
19' D, 1307 m, 19.06.2013; 1 ?, Center, 39° 01' K, 34° 10' D, 965 m, 20.06.2013.
Urophora phalolepidis Merz - White, 1991; (Fig. 30)
Material examined: 1 &, Kirsehir, Ortakody, 38° 48' K, 34° 07' D, 1022 m, 08.05.2013; 9 &J,
1@, Center, 39° 03' K, 34° 10' D, 1011 m, 27.05.2013; 2 3J, 1 ¢, Center, 38° 50'N, 34° 08' D,
974 m, 27.05.2013; 1 &, Center, 39° 19' K, 34° 09' D, 1114 m, 19.06.2013; 9 J'd, Center, 38°
50'K, 34° 08' D, 981 m, 20.06.2013.
Urophora quadrifasciata (Meigen, 1826); (Fig. 31)
Material Examined: 1 &, Kirgehir, Center, 38° 50' N, 34° 08' D, 974 m, 27.05.2013.
Urophora solstitialis (Linnaeus, 1758); (Fig. 32)

Material examined: 1 &, 1 2, Kirgehir, Ortakdy, 38° 48' K, 34° 07' D, 1022 m, 08.05.2013; 4
dd, Center, 39° 03' K, 34° 10' D, 1011 m, 27.05.2013; 2 &d, Center, 38° 50' N, 34° 08' D, 974
m, 27.05.2013; 1 &, Mucur, 39° 01' K, 34° 26' D, 1043 m, 19.06.2013; 1 &, Center, 38° 50' K,
34° 08' D, 981 m, 20.06.2013.

Urophora stylata (Fabricius, 1775); (Fig. 33)
Material examined: 1 &, Kirgehir, Cogun, 39° 15' K, 34° 07' D, 1050 m, 27.06.2012; 1 2,
Cogun, 39° 19' K, 34° 09' D, 1121 m, 27.06.2012; 4 37, 7 2%, Center, 39° 19' K, 34° 09' D,
1114 m, 19.06.2013; 1 ?, Center, 38° 50' K, 34° 08' D, 981 m, 20.06.2013; 1 ¢, Ak¢akent, 39°
34' K, 34° 19' D, 1307 m, 19.06.2013; 2 &d, Mucur, 39° o1' K, 34° 260 D, 1051 m,
03.07.2013; 4 d, 5 29, Center, 39° 19' K, 34° 09' D, 1110 m, 03.07.2013.

Urophora tenuior Hendel, 1910; (Fig. 34)

Material examined: 1 &, Center, 39° 19' K, 34° 09' D, 1113 m, 03.07.2013.

Urophora terebrans (Loew, 1850); (Fig. 35)
Material examined: 1 ?, Kirsehir, Center, 38° 50' N, 34° 08' D, 974 m, 27.05.2013.

Xyphosia miliaria (Schrank, 1781); (Fig. 36)
Material examined: 1 ?, Kirsehir, Ak¢akent, 39° 34' K, 34° 23' D, 1257 m, 19.06.2013; 1 &,
Mucur, 39° o1' K, 34° 26' D, 1051 m, 03.07.2013; 1 &, Center, 39° 19' K, 34° 09' D, 1110 m,
03.07.2013; 1 &, Center, 39° 19' K, 34° 09' D, 1113 m, 03.07.2013.

DISCUSSION AND CONCLUSION

This study is based on the fruit fly specimens collected from Kirsehir province
during 2012-2013 spring and summer period. While 398 of 1.019 specimens
collected from the study area were female, remain 621 specimens were male.

As a result of study, 36 species belongs to 12 genera from 3 subfamilies have
been determined. While 882 fruit flies known in Palearctic region (Alluja &
Norrbom, 2000), a total of 156 fruit flies have been determined in Turkey as a
result of the faunistic studies (Kocak & Kemal, 2013). It is thought that the
number of the species will increase with the maintaining of the faunistic studies
like this study in our country which has a wide geography and various climatic
regions. Three species of fruit flies Orellia stictica, Terellia virens and Urophora
solstitalis were reported in previous years by the Pakyiirek (2006) and Bayrak &
Hayat (2012) from Kirsehir province. In this study we determined 36 species from
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study region and 33 species of fruit flies have been recorded for the first time from
Kirsehir.

*This study was produced from master thesis of first author.
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Figures 1-4. Wings of fruit flies: 1-Acanthiophilus helianthi, 2-Campiglossa producta, 3-
Chaetorellia carthami, 4-Cha. loricata.
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Figures 5-20. Wings of fruit flies: 5-Cha. succinea, 6-Chaetostomella cylindrica, 7-Euaresta
bullans, 8-Orellia falcata, 9-Or. stictica, 10-Oxyna flavipennis, 11-Sphenella marginata,
12-Tephritis cometa, 13-Tephritis dioscurea, 14-Tep. formosa, 15-Tep. frauenfeldi, 16-Tep.
hyoscyami, 17-Tep. postica, 18-Tep. praecox, 19-Terellia gynaecochroma, 20-Ter. luteola.
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Figures 21-36. Wings of fruit flies: 21-Terellia quadratula, 22-Ter. ruficauda, 23-Ter.
serratulae, 24-Ter. tussilaginis, 25-Ter. virens, 26-Urophora affinis, 27-U. aprica, 28-U.
Jjaceana, 29-U. mauritanica, 30-U. phalolepidis, 31-U. quadrifasciata, 32-U. solstitialis,
33-U. stylata, 34-U. tenuior, 35-U. terebrans, 36-Xyphosia miliaria.
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[Ozdikmen, H., Atak, S. & Uckan, F. 2017. A new subspecies of Anaglyptus
mysticoides Reitter, 1894, Anaglyptus mysticoides obscurissimus Pic, 1901 stat. nov., from
Turkey (Coleoptera: Cerambycidae: Cerambycinae). Munis Entomology & Zoology, 12 (1):
68-70]

ABSTRACT: The paper presents a new subspecies of Anaglyptus mysticoides Reitter, 1894
from Anatolian part of Turkey. Accordingly, Anaglyptus obscurissimus Pic, 1901 that is a
known synonym of Anaglyptus mysticoides Reitter, 1894 is upgraded to subspecies level as
Anaglyptus mysticoides obscurissimus Pic, 1901 stat. nov. In accordance with this, known
synonyms of Anaglyptus mysticoides Reitter, 1894 from Anatolia are transferred to
Anaglyptus mysticoides obscurissimus Pic, 1901 stat. nov. as Anaglyptus subimpressus Pic,
1901b syn. nov., Anaglyptus mysticoides var. amasinus Pic, 1910 syn. nov. and Anaglyptus
mysticus ssp. anatolicus Demelt, 1970 syn. nov.

KEY WORDS: Cerambycidae, Cerambycinae, Anaglyptus mysticoides, new subspecies,
Turkey

Anaglyptus mysticoides obscurissimus Pic, 1901 stat. nov.
(Figs. 1a)

Anaglyptus mysticoides was described by Reitter (1894) from Central
Caucasus. According to Miroshnikov (2000), Lobl & Smetana (2010), Ozdikmen
(2014), Tavakilian (2016) and Danilevsky (2016), this species is distributed in
Transcaucasia (Armenia, Azerbaijan, Georgia) and Turkey (Anatolia). Anaglyptus
mysticoides has 4 synonyms as Anaglyptus obscurissimus Pic, 1901a: 59,
Anaglyptus subimpressus Pic, 1901b: 9, Anaglyptus mysticoides var. amasinus
Pic, 1910: 10 and Anaglyptus mysticus ssp. anatolicus Demelt, 1970: 32. All
synonyms of the species were described from Anatolia.

Two females were collected during fieldwork carried out in Kocaeli province in
North-Western Anatolia of Turkey during ...October... 2016. The collection
localities are ...Deulpur.... and ....Debnagar.... The specimens of longhorned
beetles were collected, photographed and preserved in the collection of the second
autor (Turkey: Kocaeli prov.).

During the study of these collected specimens from Kocaeli province, we have
identified a new subspecies of Anaglyptus mysticoides. They differ from the
nominotypical subspecies of Anaglyptus mysticoides by completely black elytra
(basal part of elytra red in Anaglyptus mysticoides mysticoides) (Figs. 1a,b). All
synonyms of Anaglyptus mysticoides described from Anatolia have the same
character. Thus the valid name of new subspecies should be the name of senior
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synonym of Anaglyptus mysticoides from Anatolia as Anaglyptus mysticoides
obscurissimus Pic, 1901 stat. nov.

The senior synonym, A. obscurissimus was described by Pic (1901a) from
Tokat (Anatolia). The original description of Pic as follows:

“Anaglyptus obscurissimus. Niger, thorace in disco distincte carinato;
antennis simplicibus; elytris griseo fasciatis aut maculatis et apice
indistincte truncatis. Long. 13 mill. — Tokat (coll. Pic). — De coloration et
fasciés analogue a mysticus L. v. hieroglyphicus Herbst., mais dessin
élytral pubescent un peu jaundtre, formé sur le milieu des élytres d'une
fascie oblique et d'une large macule suturale irréguliére, prothorax a
caréne basale distincte, etc. Peut étre variété foncée de A. mysticoides Reitt.
[W., 1894, p. 128)?”

Anaglyptus subimpressus was described by Pic (1901b) from Trabzon
(Anatolia), Anaglyptus mysticoides var. amasinus was described by Pic (1910)
from Amasya (Anatolia) and Anaglyptus mysticus ssp. anatolicus was described
by Demelt (1970) from Samsun (Anatolia).

Consequently, the species Anaglyptus mysticoides Reitter, 1894 has 2
subspecies as follows:

Anaglyptus (Anaglyptus) mysticoides mysticoides Reitter, 1894
Original combination: Anaglyptus (Cyrtophorus) mysticoides Reitter, 1894:
128
Type information: Syntypes & & ?, ex collection Edmund Reitter, Magyar
Természettudoméanyi Miizeum, Budapest [type locality “Centralen Kaukasus”
(Caucasus)]

Distribution: Transcaucasia (Armenia, Azerbaijan and Georgia)
Diagnostic character: Basal part of elytra red.

Anaglyptus (Anaglyptus) mysticoides obscurissimus Pic, 1901a

Original combination: Anaglyptus obscurissimus Pic, 1901a: 59

Type information: Holotype, ex collection M. Pic, Muséum National d'Histoire

Naturelle, Paris) [type locality “Tokat” (Turkey: Anatolia)]

New synonyms:

Anaglyptus subimpressus Pic, 1901b: 9 [Type information: Holotype, ex
collection M. Pic, Muséum National d'Histoire Naturelle, Paris (type locality
“Trabzon” (Turkey: Anatolia))

Anaglyptus mysticoides var. amasinus Pic, 1910: 10 [Type information: Holotype,
ex collection M. Pic, Muséum National d'Histoire Naturelle, Paris (type
locality “Amasya” (Turkey: Anatolia))

Anaglyptus mysticus ssp. anatolicus Demelt, 1970: 32 [Type information: (type
locality “Samsun: Kavak” (Turkey: Anatolia))

Material examined: Kocaeli province: ........c..cocceeevenvenennenenenenne

Distribution: Turkey: Anatolia [Trabzon province as Anaglyptus subimpressus

(Pic, 1901b); Amasya province as Anaglyptus mysticoides var. amasinus (Pic,

1910); Erzurum province as Anaglyptus mysticoides (Villiers, 1967); Samsun

province: Kavak as Anaglyptus mysticus ssp. anatolicus (Demelt, 1970); Amasya

province: Merzifon as Anaglyptus mysticus (Adlbauer, 1992); Afyon province: S

of Suhut (Basoren) and Bolu province as Anaglyptus mysticoides (Miroshnikov,

2000); Afyon, Amasya, Bolu, Erzurum, Samsun, Tokat, Trabzon provinces

(Ozdikmen, 2014)] (Fig. 2).

Diagnostic character: Elytra completely black.
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a
Figure 1. a. Anaglyptus mysticoides obscurissimus Pic, 1901 stat. nov. from Kocaeli
province in Turkey, b. Anaglyptus mysticoides mysticoides Reitter, 1894 from
“Karavansaray” (=Idzhevan) in Armenia (picture by A. I. Miroshnikov,
https://www.zin.ru/animalia/coleoptera/eng/anamydmi.htm).
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Figure 2. Distribution patterns of Anaglyptus mysticoides obscurissimus Pic, 1901 stat. nov.
in Turkey.
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ABSTRACT: The paper deals with the study of faunal diversity of Orthoptera of Sitanadi
Wildlife Sanctuary, Dhamtari district, Chhattisgarh. Altogether 39 species pertaining to 33
genera under 7 families are reported for the first time from the Sanctuary. The species
Gryllotalpa hirsuta Burmeister, 1838 is new addition to the Chhattisgarh state.

KEY WORDS: Orthoptera, Sitanadi Wildlife Sanctuary, Chhattisgarh, India

A noteworthy contribution of Orthoptera fauna of Chhattisgarh has been
made by Sinha & Agarwal (1973), Dwivedi (1978, 1990), Dwivedi & Chattoraj
(1985), Shishodia (2000), Chandra et al. (2007), Gupta et al. (2008), Gupta &
Chandra (2010, 2013), Shishodia et al. (2010), Chandra & Gupta (2011), Gupta &
Shishodia (2014) and Skejo & Gupta (2015).

During the extensive and intensive survey of Sitanadi Wildlife Sanctuary from
2011 to 2014, a total 39 species and subspecies pertaining to 33 genera under 7
families viz. Acrididae 24 species 20 genera, Pyrgomorphidae 5 species 4 genera,
Tetrigidae 3 species 3 genera, Tridactylidae 1 species 1 genus, Gryllidae 3 species
3 genera, Gryllotalpidae 2 species 1 genus, Tettigoniidae 1 species 1 genera were
collected from different localities by the survey team of Zoological Survey of India,
Kolkata. The species recorded for the first time from Chhattisgarh state are
marked with an asterisk (*). The systematic account, details of material collected
and co-ordinates and geographic distribution of all the species in Chhattisgarh are
also incorporated.

MATERIALS AND METHODS

Study area

The present study was carried out in Sitanadi Wildlife Sanctuary is located in
Dhamtari district. The area of Sanctuary is about 553.36 sq. km., which lies
between latitudes 20° 27’ 24.3714”N and longitudes 81° 58’10.7466” E. The forest
types are of Tropical Dry Peninsular Sal forests and Southern Tropical Dry
Deciduous Mixed Forests. The vegetation of the Sanctuary chiefly comprises of
moist peninsular Sal, Teak and Bamboo forests. The other major flora in the
sanctuary comprises of Salai (Boswellia serrata), Tendu (Diospyros
melanoxylon), Haldu (Adina cordifolia), Harra (Terminalia chebula), Mahul
(Madhuca longifolia), Aonla (Emblica officinalis) and Semal (Bombax ceiba).
Methods

The specimens were collected by sweeping over vegetation by insect net, and
the larger specimens were picked up directly by hand or with the help of fine
forceps. The specimens after collection from the field were killed in benzene or
ethyl acetate in a killing bottle. For temporary storage in the field they were kept
in insect envelopes. The specimens were brought to laboratory and pinned,
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labeled and preserved for the identification. Survey site co-ordinates were
recorded using GPS (Garmin Oregon 550). The identified specimens were
deposited in National Zoological Collection, Zoological Survey of India, Kolkata.

SYSTEMATIC ACCOUNT
Order ORTHOPTERA
Suborder CAELIFERA
Infraorder ACRIDIDEA
Superfamily ACRIDOIDEA
Family ACRIDIDAE
Subfamily ACRIDINAE
Genus Acrida Linnaeus, 1758
Acrida exaltata (Walker, 1859)
1859. Truxalis exaltata Walker, Ann. Mag. nat. Hist., 4 (3): 222.
2010. Acrida exaltata, Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 15-16.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sankra Forest Rest House,
12.X.2011, 1 (¢); Khallari village, 16.x.2011, 1 (&) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Acrida gigantea (Herbst, 1794)
1794. Truxalis gigantea Herbst, Fuessly Archiv.: 173.
2010. Acrida gigantea, Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 16.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Bhaisa Sankra, 16.viii.2013, 1
(8); 30.viii.2013, 1 (?); Sankra Forset Rest House, 26.ii.2014, 1 (J); Gahnasiyar,
17.viii.2013, 1 (d) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Dhamtari, Kabirdham and Raipur.
Acrida turrita (Linnaeus, 1758)
1758. Gryllus turritus, Linnaeus, Syst. Nat. (ed. X): 427.
1914. Acrida turrita, Kirby, Fauna Brit. India, Orth. : 98.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Bhoithali, 19.viii.2013, 1 (?);
Bhaisa Sankra, 4.ix.2013, 3 (?9) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Dhamtari, Kabirdham and Raipur.
Genus Phlaeoba Stil, 1860
Phlaeoba panteli Bolivar, 1902
1902. Phlaeoba panteli Bolivar, Annls. Soc. ent. Fr., 70: 581.
2010. Phlaeoba panteli, Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 21.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sitanadi River, 17.x.2011, 3
(g3) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bilaspur, Dhamtari, Kabirdham and Raipur.
Subfamily CATANTOPINAE
Genus Choroedocus Bolivar, 1914
Choroedocus illustris (Walker, 1870)
1870. Heteracris illustris Walker, Cat. Derm. Salt. Brit. Mus., 4: 663.
2007. Choroedocus illustris, Saini & Mehta, Bionotes, 9 (3): 76.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sankra Forest Rest House,
17.x.2011, 1 (?) coll. S. K. Gupta & Party.
Distribution in Chhattisgarh: Dhamtari and Kabirdham.
Genus Diabolocatantops Jago, 1984
Diabolocatantops innotabilis (Walker, 1870)
1870. Acridium innotabile Walker, Cat. Derm. Salt. Brit. Mus., 4: 629.
2010. Diabolocatantops innotabilis, Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 39.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sondur Dam, 14.x.2011, 1 (J);
Sankra Forest Rest House, 2.x.2012, 2 (??) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Genus Stenocatantops Dirsh & Uvarov, 1953
Stenocatantops splendens (Thunberg, 1815)
1815. Gryllus splendens Thunberg, Mem. Acad. Sci. St. - Petersb., 5: 236.
2000. Stenocatantops splendens, Shishodia & Tandon, State Fauna Series 7: Fauna of Tripura, Part 2,
Zool. Surv. India: 210.
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Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Gahnasiyar, 13.x.2011, 1 (?);
Sondur Dam, 14.x.2011, 1 (¢); Khallari village, 16.x.2011,3 (15, 22?); Shaleybhat, 21.x.2011, 1

(8); 22.x.2011, 1 (J) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Genus Xenocatantops Dirsh & Uvarov, 1953
Xenocatantops humilis humilis (Serville, 1839)
1839. Acridium humile Serville, Ins. Orth.: 662.
1953. Xenocatantops humilis humilis, Dirsh and Uvarov, Tijdschr. Ent., 96: 237.
2000. Xenocatantops humilis humilis, Shishodia, Rec. zool. Surv. India, 98 (1): 62.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sitanadi River, 17.x.2011, 1 (?)
coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari and Raipur.
Xenocatantops karnyi (Kirby, 1910)
1910. Catantops karnyi Kirby, Syn. Cat. Orth. 3: 483.
2007. Xenocatantops karnyi, Mandal & Yadav, State Fauna Series 5: Fauna of Andhra Pradesh, Part 3.
Zool. Surv. India,: 220.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Gahnasiyar, 13.x.2011, 2 (??);
Sondur Dam, 14.x.2011, 1 (J); Sitanadi River, 17.x.2011 2 ('3 coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Subfamily EYPREPOCNEMIDINAE
Genus Heteracris Walker, 1870
Heteracris pulcher (Bolivar, 1902)
1902. Euprepocnemis pulcher Bolivar, I. Ann. Soc. ent. Fr., Paris, 70: 630.
2010. Heteracris pulcher, Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 59.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Khallari village, 16.x.2011, 1 (?)
coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Dhamtari and Kabirdham.
Genus Eyprepocnemis Fieber, 1853
Eyprepocnemis roseus Uvarov, 1942
1942. Euprepocnemis roseus Uvarov, Ann. Mag. nat. Hist., 9 (11): 597.
2010. Euprepocnemis roseus, Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 57.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Gahnasiyar, 13.x.2011, 1 (J)
coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari and Raipur.
Subfamily GOMPHOCERINAE
Genus Aulacobothrus Bolivar, 1902
Aulacobothrus luteipus luteipus (Walker, 1871)
1871. Stenobothrus luteipes Walker, Cat. Derm. Salt. Brit. Mus., 5: 82.
1993. Aulacobothrus luteipes luteipes Ingrisch, Ent. Scand., 24 (3): 321.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sitanadi River, 17.x.2011, 1 (J);

Arsikanhar, 9.ix.2013, 1 (?); Gahnasiyar, 17.viii.2013, 1 (?) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Dhamtari and Raipur.
Genus Leva Bolivar, 1909

Leva indica (Bolivar, 1902)
1902. Gymnobothrus indicus Bolivar, Ann. Soc. ent. Fr., Paris, 70: 596.
2010. Leva indica, Shishodia et al. Rec. zool. Surv. India, Occ. Paper No. 314: 62.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Khallari village, 16.x.2011, 1 (%);
Sitanadi River, 17.x.2011, 1 (?) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Kabirdham and Dhamtari.

Subfamily HEMIACRIDINAE

Genus Hieroglyphus Krauss, 1877
Hieroglyphus banian (Fabricius, 1798)

1798. Gryllus banian Fabricius, Entomologia systematica, Suppl.: 194.
2010. Hieroglyphus banian, Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 75.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Mahuvabahra, 15.x.2011, 1 (J);
Lelanj River, 22.x.2011, 1 (?) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bilaspur, Dhamtari, Kabirdham and Raipur.
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Subfamily OEDIPODINAE
Genus Aiolopus Fieber, 1853
Aiolopus thalassinus tamulus (Fabricius, 1798)
1798. Gryllus tamulus Fabricius, Entomologia systematica Suppl.: 195.
1968. Aiolopus thalassinus tamulus Hollis, Bull. Br. Mus. nat. Hist., (Ent.), 22 (7): 347.
2010. Aiolopus thalassinus tamulus, Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 88.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sitanadi River, 17.x.2011, 1 (J);
Gahnasiyar, 17.viii.2013, 1 (?); Arsikanhar, 9.ix.2013, 1 (?) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Genus Ceracris Walker, 1870
Ceracris nigricornis nigricornis Walker, 1870
1870. Ceracris nigricornis Walker, Cat. Derm. Salt. Brit. Mus., 4: 791.
2010. Ceracris nigricornis nigricornis Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 85.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sitanadi River, 17.x.2011, 2 (17,

19) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Genus Gastrimargus Saussure, 1884

Gastrimargus africanus africanus (Saussure, 1888)
1888. Oedaleus (Gastrimargus) marmoratus var. africana Saussure, Mem. Soc. Phys. Hist. nat. Geneve,
30 (1): 39.
2006. Gastrimargus africanus africanus, Shishodia, Bionotes, 8 (1): 11.
2010. Gastrimargus africanus africanus Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 90.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Bhoithali, 16.ii.2014, 1 (J);

Bhiragaon, 18.ii.2014, 1 (?) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.

Genus Oedaleus Fieber, 1853

Oedaleus abruptus (Thunberg, 1815)

1815. Gryllus abruptus Thunberg, Mem. Acad. Sci. St. Petersb. 5: 233.
1990. Oedaleus abruptus, Shishodia & Mandal, Rec. zool. Surv. India, 87 (1): 70.
2010. Oedaleus abruptus Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 93.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sitanadi River, 17.x.2011, 1 (&)
coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.

Genus Trilophidia Stil, 1873

Trilophidia annulata (Thunberg, 1815)
1815. Gryllus annulatus Thunberg, Mem. Acad. Sci. St. Petersb., 5: 234.
2010. Trilophidia annulata Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 102.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sankra Forest, 1.x.2011, 1 (2);
Mahuva bahara, 15.x.2011, 1 (?); Sitanadi, 17.x.2011,2 (15, 1?); Salhebhat, 21.x.2011, 1 (&)
coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Genus Morphacris Walker, 1870
Morphacris fasciata (Thunberg, 1815)

1815. Gryllus fasciatus Thunberg, Mem. Acad. Sci. St. Petersb., 5: 230.
2010. Morphacris fasciata Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 83.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sitanadi River, 17.x.2011, 2 (17,

19) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Subfamily OXYINAE
Genus Oxya Serville, 1831

Oxya fuscovittata (Marschall, 1836)
1836. Gryllus fuscovittatus Marschall, Ann. Wien. Mus. Vienna, 1 (2): 211.
2010. Oxya fuscovittata Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 107.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Khallari, 16.x.2011, 5 (29);
Sitanadi River, 17.x.2011, 2 (??); Sankra Forest Rest House, 12.x.2011, 1 (?) coll. S. K. Gupta
& party.
Distribution in Chhattisgarh: Bastar and Dhamtari.

Oxya hyla hyla Serville, 1831

1831. Oxya hyla Serville, Ann. Sci. nat. (Zool.), Paris, 22: 287.
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2010. Oxya hyla hyla Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 109.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sankra Forest Rest House,
10.x.2011, 5 (397, 229); Gahnasiyar, 13.x.2011, 5 (15, 49%9), Sondur Dam, 14.x.2011, 1 (?);
Mahuvabahara, 15.x.2011, 1(&"); Khallari village, 16.x.2011, 8 (759, 1?); Sitanadi River,
17.x.2011, 2 (17, 1?); Shaleybhat, 21.x.2011, 2 (57); Lelanz River, 22.x.2011, 9 (15, 82%)
coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Oxya japonica japonica (Thunberg, 1824)
1824. Gryllus japonicus Thunberg, Mem. Acad. Sci. St. Petersb., 9: 429.
2010. Oxya japonica japonica Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 111.
Material examined: Chhattisgarh: Dhamtari, Sitanadi WLS, Sankra Forest Rest House,
10.x.2011, 1 () coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Dhamtari and Raipur.
Subfamily SPATHOSTERNINAE
Genus Spathosternum Krauss, 1877
Spathosternum prasiniferum prasiniferum (Walker, 1871)
1871. Heteracris (?) prasiniferum Walker, Cat. Derm. Salt. Brit. Mus., 5: 65.
2010. Spathosternum prasiniferum prasiniferum Shishodia et al., Rec. zool. Surv. India, Occ. Paper No.,
314: 114.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sankra Forest Rest House,
12.X.2011, 4 (15, 39%); Gahnasiyar, 13.x.2011, 4 (15, 39%); Sondur Dam, 14.x.2011, 11 (55,
6%%); Mahuva bahara, 15.x.2011, 2 (55); Khallari village, 16.x.2011, 5 (397, 229); Sankra,
17.x.2011, 4 (29); Shaleybhat, 21.x.2011, 1 (?); Bhiragaon, 18.ii.2014, 1 (?) coll. S. K. Gupta &
party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Superfamily PYRGOMORPHOIDEA
Family PYRGOMORPHIDAE
Subfamily PYRGOMORPHINAE
Genus Atractomorpha Saussure, 1862
Atractomorpha crenulata (Fabricius, 1793)
1793. Truxalis crenulatus Fabricius, Ent. Syst. II: 28.
1914. Atractomorpha crenulata Kirby, Fauna Brit. India, Orth.: 181.
2010. Atractomorpha crenulata Shishodia et al., Rec. zool. Surv. India, Occ. Paper No., 314: 129.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Gahnasiyar, 5.x.2012, 2 (59);
13.x.2011, 1 (J); Sankra Forest, 10.x.2011, 1 (¢"); Sankra Forest Rest House, 10.x.2011, 1 (J);
16.ii.2014, 1 (J¢); Mahuva Bahara, 15.x.2011, 1 (&); Khallari, 16.x.2011, 4 (Jd); Sitanadi
River, 17.x.2011, 6 (557, 1?); Bhiragaon, 18.ii.2014, 1 (?) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Genus Chrotogonus Serville, 1838
Subgenus Chrotogonus Serville, 1838
Chrotogonus (Chrotogonus) trachypterus trachypterus (Blanchard, 1836)
1836. Ommexecha trachypterum Blanchard, Ann. Soc. ent. France, 5: 618.
2010. Chrotogonus (Chrotogonus) trachypterus trachypterus Shishodia et al., Rec. zool. Surv. India,
Occ. Paper No. 314: 134.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Khallari village, 16.x.2011, 2
(15, 1?) S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Chrotogonus (Chrotogonus) oxypterus (Blanchard, 1836)
1836. Chrotogonus oxypterum Blanchard, Ann. Soc. ent. France, 5: 622.
2010. Chrotogonus (Chrotogonus) oxypterus Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314:
133.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sondur Dam, 14.x.2011, 1 (?) S.
K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari and Raipur.
Genus Poekilocerus Serville, 1831
Poekilocerus pictus (Fabricius, 1775)
1775. Gryllus pictus Fabricius, Systema entomologicea sistems Insectorum classes, ordines, genera,
species, adjectis synonymis, locies. Flensburg et Leipzig: 289.
2000. Poekilocerus pictus Shishodia, Rec. zool. Surv. India, 98 (1): 41.
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Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sitanadi River, 17.x.2011, 2 (1,

1?) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Dhamtari, Kabirdham and Raipur.
Genus Aularches Stil, 1873
Aularches miliaris miliaris (Linnaeus, 1758)
1758. Gryllus (Locusta) miliaris Linnaeus, Systema Naturae per Regna Tria naturae, (10t ed.) : 432.
2010. Aularches miliaris miliaris Shishodia et al., Rec. zool. Surv. India, Occ. Paper No., 314: 139.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Gahanasiyar, 5.x.2012, 1(J)
coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Dhamtari.
Superfamily TETRIGOIDEA
Family TETRIGIDAE
Subfamily SCELIMENINAE
Genus Euscelimena Giinther, 1938
Euscelimena harpago (Serville, 1839)
1839. Tetrix harpago Serville, Orthopteres: 763.
2005. Euscelimena harpago Kulkarni & Shishodia, Conservation Area Series, 24: Fauna of Melghat Tiger
Reserve, Zool. Surv. India: 326.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sitanadi River, 17.x.2011, 2 (15,
19) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Subfamily TETRIGINAE
Genus Ergatettix Kirby, 1914
Ergatettix dorsiferus (Walker, 1871)
1871. Tettix dorsifera Walker, Cat. Derm. Salt. Brit. Mus., 5: 825.
2010. Ergatettix dorsiferus Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 165.
Material examined: Chhattisgarh; Dhamtari, Sitanadi WLS, Sondur Dam, 14.x.2011, 1 (?)
coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Genus Hedotettix Bolivar, 1887
Hedotettix gracilis (Haan, 1843)
1842. Acridium gracile Haan, Gesch. Ned. Overszee. Bezitt, 2: 169.
2010. Hedotettix gracilis Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 169.
Material examined: Chhattisgarh; Dhamatari, Sitanadi WLS, Shaleybhat, 21.x.2011, 1 (?)
coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Superfamily TRIDACTYLOIDEA
Family TRIDACTYLIDAE
Subfamily TRIDACTYLINAE
Genus Tridactylus Olivier, 1789
Tridactylus thoracicus Guérin, 1844
1844. Tridactylus thoracicus Guérin, Iconogr. R. Anim., Ins.: 336.
2010. Hedotettix gracilis Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 184.
Material examined: Chhattisgarh; Dhamatari, Sitanadi WLS, Bhiragaon, 18.ii.2014, 1 (?)
coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bilaspur, Dhamtari, Kabirdham and Raipur.
SUBORDER ENSIFERA
Superfamily GRYLLOIDEA
Family GRYLLIDAE
Subfamily GRYLLINAE
Genus Modicogryllus Chopard, 1961
Subgenus Modicogryllus Chopard, 1961
Modicogryllus (Modicogryllus) confirmatus (Walker, 1859)
1859. Acheta confirmata Walker, Ann. Mag. nat. Hist., 4 (3): 221.
2010. Modicogryllus (Modicogryllus) confirmatus Shishodia et al., Rec. zool. Surv. India, Occ. Paper No.
314: 220.
Material examined: Chhattisgarh; Dhamatari, Sitanadi WLS, Bhiragaon, 18.ii.2014, 1 (?)
coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
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Genus Phonarellus Gorochov, 1983
Subgenus Phonarellus Gorochov, 1983
Phonarellus (Phonarellus) minor Chopard, 1959
1959. Gymnogryllus minor Chopard, Stuttg. Beitr. z. Naturk.: 1.
2010. Phonarellus (Phonarellus) minor Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 202.
Material examined: Chhattisgarh; Dhamatari, Sitanadi WLS, Gahnasiyar, 5.x.2012, 1 (J);
Bhaisa sankra, 4.ix.2013, 1 (?) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Subfamily NEMOBIINAE
Genus Dianemobius Vickery, 1973
Dianemobius fascipes (Walker, 1869)
1869. Eneoptera fascipes Walker, Cat. Derm. Salt. Brit. Mus.: 67.
2010. Dianemobius fascipes Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 240.
Material examined: Chhattisgarh; Dhamatari, Sitanadi WLS, Sankra Forest Rest House,
25.i1.2014, 19 (293, 1792?) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bastar and Dhamtari.
Family GRYLLOTALPIDAE
Genus Gryllotalpa Latreille, 1802
Gryllotalpa africana Beauvois, 1805
1805. Gryllotalpa africana Beauvois, Ins. Afr. Amer.: 229.
2010. Gryllotalpa africana Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 260.
Material examined: Chhattisgarh; Dhamatari, Sitanadi WLS, Sankra Forest, 13.x.2011, 1
(&); Bhaisa Sankra, 30.viii.2013, 2 (15, 1?); Gahnasiyar, 29.viii.2013, 1 (?) coll. S. K. Gupta
& party.
Distribution in Chhattisgarh: Bastar, Bilaspur, Dhamtari, Kabirdham and Raipur.
Gryllotalpa hirsuta Burmeister, 1838 (*)

1838. Gryllotalpa hirsuta Burmeister, Handb. Ent., 2: 739.
2010. Gryllotalpa hirsuta Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 261.
Material examined: Chhattisgarh; Dhamatari, Sitanadi WLS, Sankra Forest Rest House,
13.X.2011, 2 (17, 1?) coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Dhamtari.
Remark: New record from Chhattisgarh state.

Superfamily TETTIGONIOIDEA

Family TETTIGONIIDAE
Subfamily PHANEROPTERINAE
Genus Elimaea Stil, 1874
Subgenus Elimaea Stil, 1874
Elimaea (Elimaea) securigera Brunner von wattenwyl, 1878

1878. Elimaea (Elimaea) securigera Brunner von Wattenwyl, Monographie der Phaneropteriden: 93.
2010. Elimaea (Elimaea) securigera Shishodia et al., Rec. zool. Surv. India, Occ. Paper No. 314: 306.
Material examined: Chhattisgarh; Dhamatari, Sitanadi WLS, Bhiragaon, 18.ii.2014, 2 (d'd)
coll. S. K. Gupta & party.
Distribution in Chhattisgarh: Bilaspur, Dhamtari, Kabirdham and Raipur.

Abbreviation: WLS: Wildlife Sanctuary; FRH : Forest Rest House.
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Table. Co-ordinates of collection localities of Sitanadi Wildlife sanctuary.

S.NO. Site Latitude N Longitude E Alt.(in)
Deg Min Sec Deg Min Sec
1 Arsikanahar 20 14 51.6 82 09 38.8 502
2 Bhaisa sankra 20 18 06.5 82 01 04.7 457
3 Bhothali 20 17 15.4 81 59 8.0 450
4 Bhiragaon 22 14 5.6 81 59 50 430
5 Gahnasiyar 20 14 78.5 81 59 976 483
6 Khallari village 20 o7 614 82 00 639 534
7 Lelanz river 21 13 938 82 o1 298 488
8 Mahuvabahara 20 15 848 81 59 265 471
9 Sankra FRH 20 16 926 81 58 324 447
10 Shaleybhat 20 o7 639 82 00 880 529
11 Sitanadi river 20 10 886 81 54 771 490
12 Sondur dam 20 13 688 82 06 223 487
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UPDATED DISTRIBUTIONS OF ORTHOTYLINAE
(HEMIPTERA: HETEROPTERA: MIRIDAE) FROM TURKEY

Giilten Yazicr*

* Directorate of Plant Protection Central Research Institute, 06172 Yenimahalle, Ankara,
TURKEY.

[Yazici, G. 2017. Updated distributions of Orthotylinae (Hemiptera: Heteroptera: Miridae)
from Turkey. Munis Entomology & Zoology, 12 (1): 79-88]

ABSTRACT: This study is based upon material of subfamily Orthotylinae collected from
different localities of Turkey between 1980 and 2014, mostly 2006-2014. The study resulted
in recording for Turkish fauna of eight species from five genera of Halticini and nine species
from seven genera of Orthotylini. Among them, Anapus dorsalis (Reuter, 1890),
Orthocephalus saltator (Hahn, 1835), Orthotylus (Melanotrichus) flavosparsus (C.R.
Sahlberg, 1841) and Orthotylus (Orthotylus) marginalis Reuter, 1883 have been found the
most abundant and widespread species. In addition, new localities are added for some
species previously reported for Turkey.

KEY WORDS: Hemiptera, Heteroptera, Miridae, Orthotylinae, Fauna, Turkey

Miridae (or plant-bugs) is a group of Miroidea, which at World scale
comprises eight subfamilies. In the World they are represented by nearly 10.040
species, 1507 genera (Cassis et al., 2006). This family comprising eight
subfamilies Isometopinae, Psallopinae Cylapinae, Orthotylinae, Bryocorinae,
Deraeocorinae, Mirinae and Phylinae (Cassis & Schuh, 2012). This subfamily, 15t
rostral segment less than twice as thick as 27 one. Usually distance between eye
and apex of clypeus less than or equal to diameter of eye. Parameres of different
form, often with teeth or processes. Aedeagus usually including twoor more
strongly ramified and toothed or simple sclerotized branches (Lehr, 1988).

Turkey is biogeographically one of the most interesting countries in the West
Palaearctic region. Some faunistic studies on this family in the Turkey have been
made by Hoberlandt (1955), Onder (1976), Bingdl (1978), Lodos et al. (1978),
Altinayar (1981), Onder et al. (1981), Yayla (1983), Ozkan (1984), Karaat (1986),
Onder & Lodos (1987), Ozbek & Alaoglu (1987), Cam (1988), Lodos et al. (1989),
Onder et al. (1990; 1998), Yildirim & Ozbek (1992), Giiclii et al. (1995a,b), Cevik
(1996), Yasarakinc1 & Hincal (1997, 2000), Yildirim et al. (1999), Tezcan & Onder
(1999, 2003), Beyaz (2000), Atakan (2000), Ozsarac & Kiyak (2001), Lodos et al.
(2003), Kiyak et al. (2004), Cetin & Alaoglu (2005), Onder et al. (2006), Ayyildiz
& Atlihan (2006).

The aim of this paper is to present new collection and biological data on
Orthotylinae in Turkey.

MATERIALS AND METHODS

The material of the Mirinae was collected from different localities of Turkey
between 1978 and 2014. In addition, in previous years collected material from
different localities of Turkey, Ataturk University, Faculty of Agriculture,
Department of Plant Protection, the Entomology Museum, Erzurum, Turkey
(EMET) preserved in the collection is also evaluated. Material was obtained by
sweeping from meadow and pasture lands containing a variety of flowering
plants. Provinces of the collected specimens are given in alphabetical order in the
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following list. The material is deposited in the Entomology Museum, Erzurum,
Turkey (EMET).

RESULTS

In this study, eight species from five genera of Halticini and nine species from
seven genera Orthotylini are recorded from Turkey.

Subfamily Orthotylinae
Tribe Halticini
Genus Anapus Stal, 1858
Anapus dorsalis (Reuter, 1890) (Fig. 1A)
Material examined: Bayburt: 1550 m, 12.VII1.2009, ¢, Demirozii, 1650 m, 17.V1.2010, 3
?@; Erzincan: Mercan, 25.V1.1990, 3 ?%; Erzurum:Aziziye, Kayapa, 1750 m, 3.V1.2010, 2 ?9;
Palandoken, Kiimbet, 11.VIL.1990, 2 ?%; Tashgiiney, 11.VIL.1990, 2 ??; Yakutiye, Giizelyayla,
2000 m, 19.VII1.2009, 3 ??, Karagobek, 2033 m, 13.VIL.2011, ?, University field, 1850 m,
11.V1.1980, 4 %, 11.VL.1990, 6 &, 11.VIL.2008, ?; Cat, 2200 m, 3.VI1.2010, &, 1913 m,
23.VIL.2011, @, Cirisli, 1876 m, 23.VIL.2011, 3 ?%; Hinis, 1742 m, 2.VIL.2010, 2 ??; Horasan,
N 40°00'53", E 041°59'06", 1588 m, 22.VI1.2014, 5 ?%, &, Dalbasi, 1601 m, 17.VIL.2011, 3 ?%;
Karagoban, Duman, 1560 m, 26.V1.2011, 2 22, Maruf, 1550 m, 26.VI1.2011, 2 ?%; Karayazi,
Kirgindere, 2215 m, 2.VIL.2010, 4 29, Yukar1 Soylemez, 1896 m, 2.VII.2010, ?; Kopriikdy,
Giizelhisar, 1930 m, 2.VI1.2010, 4 ?%; Narman, 1900 m, 24.VI1.2009, 3 ??, Dikmetas, 2665
m, 17.VIL.2010, 3 ?9; Oltu, Toprakkale, 1416 m, 23.VI.2011, ?; Pasinler, Biiyiiktuy, 1800 m,
2.VIIL.2010, 2 2%, Cogender, 1737 m, 29.VIL.2010, 2 2%, 1768 m, 30.VIL.2011, 2 ??; Tekman,
Korsu, 1940 m, 2.VIL.2010, 5 ?%?; Kars: Sarikamis, Karakurt, 1500 m, 22.VI.2010, 2 ?9.
Distribution in Turkey: Erzurum (Hoberlandt, 1955); Agri, Mus, Van (Bingol, 1978);
Adana, Eskisehir, icel, Kahramanmaras, Kayseri, Kirikkale, Kirsehir, Konya, Nigde (Lodos
et al., 2003); Afyonkarahisar, Ankara, Corum, Giimiishane, Isparta, Kars, Kiitahya, Mersin,
Nigde, Sivas (Onder, 2006).
Distribution in the world: Armenia, Turkey (Hoberlandt, 1955); Armenia, Iran, Turkey
(Linnavuori, 2007).
Genus Euryopicoris Reuter, 1875
Euryopicoris nitidus (Meyer-Dur, 1843)(Fig. 1B)
Material examined: Erzurum: Cat, 2200 m, 3.VIL.2010, &; Oltu, Toprakkale, N
40°27'55.5", E 041°59'21.1", 1416 m, 23.V1.2011, 9.
Distribution in Turkey: Kiitahya (Onder, 1976); Adana (Onder et al., 2006).
Distribution in the world: Italy (Tamanini, 1981); Iran, Palearctic Region (Linnavuori,
2007); Russia (Vinokurov & Golub, 2007); Spain (Goula & Serra, 2010).
Genus Halticus Hahn, 1833
Halticus apterus (Linnaeus,1758) (Fig. 1C)
Material examined: Erzurum: Palandoken, Kiimbet, N 39°48'57.8", E 041°04'03.3", 1836
m, 9.VIIL.2011, ?; Oltu, Camhibel, N 40°29'06", E 041°45'47", 1635 m, 14.VI.2014 m, J,
igdeli, N 40°32'44.8", E 041°50'27.6", 1660 m, 30.V1.2012, &\
Distribution in Turkey: Ankara (Hoberlandt, 1955); Artvin, Bursa, Mugla, Rize (Onder,
1976); Antalya, Cankiri, Kahramanmaras, Karabiik, Kars, Kutahya Sakarya, Zonguldak
(Lodos et al., 2003; Onder et al., 2006).
D1str1but10n in the world: Canada (Edward, 1941); Middle Asia, Caucasia, Turkestan
(Hoberlandt, 1955); Germany (Gollner-Scheiding, 1974; Schuster, 2005); Italy (Tamanini,
1981); Russia (Lehr, 1988); North America (Kerzhner & Schuh, 2001); Nearctic and
Palearctic Region (Onder et al., 2006); Latvia (Petrova et al., 2010); Canary Islands (Luis,
2013).
Halticus luteicollis (Panzer, 1804) (Fig. 1D)

Material examined: Uzundere, Yedigoller, N 39°18'17", E 041°55'19", 855 m, 7.V1.2012, 3.
Distribution in Turkey: Ankara (Hoberlandt, 1955); Balikesir, Bilecik, (;anakkale Mugla
(Onder, 1976); Gaziantep (Onder et al., 1995); I(;el (Lodos et al., 2003); Adana, Bartin, Bolu,


http://research.amnh.org/pbi/catalog/references.php?id=10884
http://research.amnh.org/pbi/catalog/references.php?id=78
http://research.amnh.org/pbi/catalog/references.php?id=10307
http://research.amnh.org/pbi/catalog/references.php?id=79
http://research.amnh.org/pbi/catalog/references.php?id=86
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Diizce, Hatay, Kastamonu, Mersin, Zonguldak (Onder et al., 2006); izmir (Tezcan et al.,
2010).
Distribution in the world: England, Swedish, Middle Asia, Turkey (Hoberlandt, 1955);
Italy, Central Southern Europe, Turkey (Tamanini, 1981); Germany (Schuster, 2005);
Palearctic region (Onder et al., 2006); Spain (Goula & Serra, 2010); Croatia (Pajacet al.,
2010); Czech Republic (Malenovsky et al., 2011); Austria, Germany (Brandner & Frieb,
2014).

N Genus Orthocephalus Fieber, 1858

Orthocephalus saltator (Hahn, 1835) (Fig. 1E)

Material examined: Artvin: Oruclu, 247 m, 16.V1.2012, ?; Bayburt: Calidere, 1700 m,
17.VL.2010, J; Erzincan: Mercan, 25.VI.1990, ?; Erzurum:Aziziye, Basgakmak, N
40°00'09.8", E 040°54'48.1", 1863 m, 24.VI.2012, 2 Jd, Eskipolat, N 40°04'30.8", E
040°56'45.1", 1847 m, 24.V1.2012, 2 d'd; Yakutiye, Karagobek, N 40°10'15.1", E 041°26'14.9",
2033 m, 13.VIL.2011, 2 7, University field, 1850 m, 15.VIL.2010, J; Askale, Kiiciilkova, N
39°47'36.8", E 040°42'53.3", 1896 m, 5.VIL.2012, 2 Jd; Cat, Cirisli, N 39°31'16.4", E
040°58'23.4", 1876 m, 23.VIL.2011, 2 &'d, Hinis, 1742 m, 2.VIL.2010, G} ispir, Cayrozii, N
40°33'13.4", E 040°54'44.0", 1947 m, 4.VII1.2012, 6 2%, &, Madenkdpriibasi, N 40°26'43.3",
E 040°51'31.7", 1256 m, 22.V1.2011, 2 ?%; Karayazi, Kirgindere, 2215 m, 2.VIl.2010, J;
Kopriikdy, Giizelhisar, 1930 m, 2.VII.2010, ?; Narman, Cimenli, N 40°8'47", E 041°53'22.5",
2311 m, 19.VIL.2011, &, incedere, 1987 m, 21.VIL.2010, J; Oltu, igdeli, N 40°32'44.8", E
041°50'27.6", 1660 m, 30.V1.2012, 2 &d; Olur, Bogazgoren, N 40°49'19.2", E 042°12'42,.6",
1168 m, 19.VIL.2012, @; Pasinler, 29.V1.1987, 2 g4, Cogender, 1768 m, 30.VIL.2011, @,
Ugiimii, N 40°00'39.9", E 041°43'57.0", 1724 m, 17.VIL.2011, ?, &; Pazaryolu, N 40°25'02.8",
E 040°46'41.3", 1452 m, 15.VIL.2012, 3 JJ, N 40°2512.8", E 040°46'13.5", 1450 m,
24.VIL.2011, ?, &, N 40°25'12.6", E 040°46'13.9", 1430 m, 4.VII.2012, 3 ??, J; Senkaya,
Gozebasi, N 40°24'39.9", E 042°18'11.5", 1794 m, 14.VIL.2012, 2 33, icmesu, N 40°25'27.0,
E 042°18'32.1", 1656 m, 14.VIL.2012, 2 &d; Tekman, Korsu, N 39°34'8.2", E 041°44'30.2",
1901 m, 16.VIL.2011, &; Tortum, N 40°16'37.4", E 041°33'30", 1661 m, 23.V1.2011, ?, N
40°16'38", E 041°33'29.9", 1660 m, 31.VIL.2011, 2 ?%; Igdir: Tuzluca, Menderes, 1100 m,
23.VL.2010, ?; Kars: Sartkamig, Karakurt, 1500 m, 22.V1.2012, 2 99.
Distribution in Turkey: Bursa (Hoberlandt, 1955; Onder et al., 1981); Afyonkarahisar,
Balikesir, Bilecik, Canakkale, Cankiri, Edirne, Kayseri, Kirklareli, Kutahya, Manisa, Tekirdag
(Onder, 1976); Mardin (Onder et al., 1995); icel (Lodos et al., 2003); Antalya, Gaziantep,
Erzurum, Hatay, Kahramanmaras, Karaman Kilis, Mersin, Osmamye (Onder et al., 2006);
Izmir (Tezcan et al., 2010).
Distribution in the world: Germany (Gollner-Scheiding, 1974); Italy (Tamanini, 1981);
North America (Kerzhner & Schuh, 2001); Nearctic and Palearctic regions (Onder et al.,
2006); Russia (Vinokurov & Golub, 2007); Holarctic, Iranian (Linnavuori, 2007, 2009);
Spain (Goula & Serra, 2010); Croatia (Pajacet al., 2010).

Orthocephalus vittipennis (Herrich-Schaeffer, 1835) (Fig. 1F)
Material examined: Erzurum: Yakutiye, Karagobek, 1998 m, 3.VII.2009, &
Distribution in Turkey: Bolu (Hoberlandt, 1955); Artvin, Bilecik, Mug (Onder, 1976);
Kahramanmaras (Lodos et al., 2003); Antalya, Artvin, Bilecik, Kars, Mus (Onder et al.,
2006).

Distlgibution in the world: Caucasia, Turkey (Hoberlandt, 1955); Germany (Gollner-
Scheiding, 1974); Europe (Kerzhner & Schuh, 2001); Palearctic Region (Onder et al., 2006);
West Palearctic region, Iran (Linnavuori, 2007); Russia (Vinokurov & Golub, 2007); Spain
(Goula & Serra, 2010); Croatia (Pajacet al., 2010); Czech Republic (Malenovsky et al., 2011).
Genus Strongylocoris Blanchard, 1840
Strongylocoris leucocephalus (Linnaeus, 1758) (Fig. 1G)
Material examined: Erzurum: Karayazi, Yenikoy, N 39°43'31.8", E 041°59'29.5", 2199 m,
17.VL.2012, ?, J&; Kopriikoy, Gilizelhisar, 1930 m, 2.VIL.2010, J&; Narman, Golli, N
40°13'52.1", E 041°52'06.0", 1842 m, 30.VI.2012, @; Oltu, Ozdere, N 40°2519.5", E
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041°43'25.1", 1822 m, 6.VI1.2012, ¢, 2 &', Tutmag, N 40°27'23.2", E 041°44'41.4", 1720 m,
16.VIL.2012, 2 53 .
Distribution in Turkey: Edirne (Hoberlandt, 1955); Bilecik, Kars, Manisa (Onder, 1976);
Sakarya (Lodos et al., 2003; Onder et al., 2006).
Distribution in the world: Caucasia, Middle Asia, Turkey (Hoberlandt, 1955); Russia
(Kerzhner, 1973); Italy (Tamanini, 1981); Russia (Lehr, 1988; Vinokurov & Golub, 2007);
Germany (Schuster, 2005); Palearctic region (Onder et al., 2006); Spain (Goula & Serra,
2010); Croatia (Pajacet al., 2010); Czech Republic (Malenovsky et al., 2011); Canary Islands
(Luis, 2013).

Strongylocoris niger (Herrich-Schaeffer, 1835) (Fig. 1tH)
Material examined: Erzurum: Aziziye, Rizekent, 2070 m, 30.VIL.2010, J; Yakutiye,
Ortadiizii, 12.VI1.2009, 1850 m, 2 ??; Kopriikdy, Ilicasu, N 40°5'39.6", E 041°51'57.1", 2111
m, 30.VIL.2011, J; Pasinler, Sansar deresi, N 40°04'21.5", E 041°43'28.5", 1877 m,
17.VIL.2011, @, Yayla, N 40°05'42.7", E 041°44'03.5", 1990 m, 17.VI1.2011, 2 ?%.
Distribution in Turkey: Edirne (Hoberlandt, 1955); Edirne, Kars (Onder, 1976); Edirne,
Kars (Onder et al., 2006); Elaz1g (Matocq et al., 2014).
Distribution in the world: Israel, CaucaSIa, Turkestan, Turkey (Hoberlandt, 1955);
Iranian, Israel (Linnavuori, 1961; 2007); Palearctic Region (Onder et al., 2006); Russia
(Vinokurov & Golub, 2007); Croatia (Pajacet al., 2010); Czech Republic (Malenovsky et al.,
2011).

Tribe Orthotylini Van Duzee, 1916
Genus Blepharidopterus Kolenati, 1845
Blepharidopterus angulatus (Fallén, 1807) (Fig. 1I)
Material examined: Erzincan: Yukar1 Cakirman, 28.VIII.1991, &; Erzurum:Yakutiye,
University field, 1850 m, 24.VII1.1998, d.
Distribution in Turkey: Artvin, (Onder, 1976); Ankara, Bolu, Karabiik, Zonguldak
(Lodos et al., 2003; Onder et al., 2006); Izmir (Tezcan et al., 2010).
Distribution in the world: Russia (Kerzhner, 1973); Italy, Canada, Turkey (Tamanini,
1981); Russia (Lehr, 1988; Vinokurov & Golub, 2007); Swedish (Kerzhner & Schuh, 2001);
Azores Island, Nearctic ve Palearctic regions (Onder et al., 2006); Holarctic, Iranian
(Linnavuori, 2007); Spain (Goula & Serra, 2010); Croatia (Pajacet al., 2010); Canary Islands
(Luis, 2013).
Genus Brachynotocoris Reuter, 1880
Brachynotocoris puncticornis Reuter, 1880 (Fig. 1i)
Material examined: Erzincan: Kiigiik Cakirman, 28.VIIL.1991, ?; Erzurum:Yakutiye,
Dadagkdy, N 39°55'39.5", E 041°15'23.2", 1806 m, 4.VIIL.2011, &, University field, 1850 m,
2.VII1.1998, 3 Jd, 5.VIII.1998, <, 7.VIIL.1998, &, 12.VIIL.1998, &, 18.VIIL.1997, @,
20.VIIL.1998, &; Pasinler, Ovenler, N 39°59'17", E 041°34'43.9", 1710 m, 21.VIIL.2011, &;
Senkaya, Pasali, N 40°40'08.7", E 042°12'18.4", 1106 m, 19.VIL.2011, ?;Igdir: Akyumak,
18.VIL.1981, 2.
Distribution in Turkey: Kirklareli (Onder 1976); Sakarya (Onder et al., 1981);
Diyarbakir (Onder et al., 1995); Adana,Hatay, icel (Lodos et al., 2003); Gaziantep, K1r§eh1r
Konya, Mersin, Nev@ehlr (Onder et al., 2006).
Distribution in the world: Iranlan (Linnavuori & Modarres, 1999; Linnavuori, 2009);
Germany, Morocco, France, Russia, Spain, Italy, Portugal, Turkey (Onder et al., 2006); Iran,
Northern Mediterranean (Linnavuori, 2007); Spain (Goula & Serra, 2010); Europe, Iran,
Caucasia (Ghahari, 2013); Canary Islands (Luis, 2013).
Genus Globiceps Lepeletier & Serville, 1825
Subgenus Kelidocoris Kolenati, 1845

Globiceps (Kelidocoris) fulvicollis Jakovlev, 1877 (Fig. 1J)
Material examined: Erzurum: Palandoken, Abdurrahmangazi, 2170 m, N 39°52'36.0", E
041°18'35.2", 22.VI1.2012, ?, 2190 m, 27.VIL.2010, ?, 2197 m, 1.VIII.2010, ?, Kiimbet, N
39°48'57.8", E 041°0.4'33", 1836 m, 9.VIIL.2011, ?; Yakutiye, Atatiirk University field, 1850
m, 9.VIL.2007, 2 57, 14.VI.1996, &, 16.VI1.1996, 4 57, 22.VI1.20009, 2 2?2, &, N 39°53'59,1",
E 041°14'19,0", 1880 m, 22.VII.2011, 5 2%, &, 1850 m, 23.VI1.2008, 5 22, 25.VI[.2007, &
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26.VII.2010, 2 §J, 27.VIL.2010, ?, 30.VIL.1996, &; Hinis, N 39°52'33", E 041°1646", 1955 m,
26.V1.2011, 2 dd; Narman, Arakdy, N 40°21'57.9", E 041°55'20.3", 1472 m, 23.V1.2011, ?;
Pazaryolu, N 40°25'12.1", E 040°47'07.7", 1495 m, 24.VIL.2011, 2 229, 1010 m, 7.VIIL.2009, ?;
Tortum, Asagi Sivri, N 40°19'33.8", E 041°31'46.9", 1546 m, 16.VIL.2012, ?, &, Kirecli Gegidi,
1987 m, 21.VIL.2010, 2 ??, Tasbasi, N 40°1526.6", E 041°32'13.8", 1816 m, 13.VIL.2011, ?;
Igdir: Calpala, 950 m, 23.VI1.2010, &; Kars: Sarikamis, 1900 m, 13.VIIL.2009, &
Distribution in Turkey: Edirne (Hoberlandt, 1955).
Distribution in the world: Caucasia, Turkestan (Hoberlandt, 1955); Germany (Schuster,
2005); West Palearctic, Iranian (Linnavuori, 2007); Spain (Goula & Serra, 2010); Croatia
(Pajacet al., 2010).
Genus Heterocordylus Fieber, 1858
Subgenus Heterocordylus Fieber, 1858
Heterocordylus (H.) tumidicornis (Herrich-Schiffer, 1835) (Fig. 1K)
Material examined: Erzurum: Pasinler, 1.VIII.1983, ¢, Ugiimii, N 40°0039.9", E
041°43'57.0", 1724 m, 17.VI1.2011, 6 ?9.
Distribution in Turkey: Amasya, Balikesir, Bilecik, Canakkale, Kiitahya (Onder, 1976);
Zonguldak (Lodos et al., 2003; Onder et al., 2006); Izmir (Tezcan et al., 2010).
Distribution in the world Germany (Kerzhner & Schuh, 2001); Palearctlc region (Onder
et al., 2006); Spain (Goula & Serra, 2010); Croatia (Pajacet al., 2010); Czech Republic
(Malenovsky et al., 2011).
Genus Malacocoris Fieber, 1858
Malacocoris chlorizans (Panzer, 1794) (Fig. 1L)
Material examined: Artvin: Yusufeli, Demirkent, 14.VII1.1991, ?, &; Erzurum: Askale,
Kiiciikova, N 39°47'36.8", E 040°42'53.3", 1896 m, 5.VIL.2012, 9; Ispir, 24.VIL.1991, ¢; Oltu,
4.1X.1991, o; Pazaryolu, 27.VI1.1991, J; Uzundere, Golbasi, 13.VIIL.1991, &
Distribution in Turkey: Artvin, Edirne, Giresun (Onder 1976); Bursa, Istanbul, Sakarya
(Onder et al., 1981); Antalya (Ozkan, 1984); Adana (Onciier, 1991); Bolu, Corum, Kayseri,
Nevsehir, Yozgat (Lodos et al., 2003; Onder et al., 2006).
Distribution in the world: Iranian (Linnavuori & Modarres, 1999; Linnavuori, 2009);
Germany (Gollner-Scheiding, 1974; Kerzhner & Schuh, 2001; Schuster, 2005); Palearctic
Region (Onder et al., 2006); West Palearctic region, Iranian (Linnavuori, 2007); Spain
(Goula & Serra, 2010); Croatia (Pajacet al., 2010); Canary Islands (Luis, 2013); Serbia
(Prodanovi¢ & Protié, 2013).
Genus Orthotylus Fieber, 1858
Subgenus Melanotrichus Reuter, 1875
Orthotylus (Melanotrichus) flavosparsus (C.R. Sahlberg, 1841) (Fig. 1M)
Material examined: Erzurum: Aziziye, 21.VI1.1989, ?, 3 37, 26.VI11.1989, 3 &d; Yakutiye,
Dadagkdy, N 39°55'39.5", E 041°15'23.2", 1806 m, 4.VII1.2011, 10 29, 8 &, University field,
2.VII.1987, 4 9%, &, 13.VIL.1988, ?, 16.VI1.1989, ?, &, 28.VII.1986, ?, 2 4, 29.VI1.1989, J,
13.VII1.1988, &, 17.VII1.1998, &, 22.VII.1988, 2 ?9?, J, 5.VII1.1998, &; Askale, Abdalcik,
1756 m, 1.VIIL.2010, 2 99; Horasan, 16.VII1.1088, 2 Jq; Ispir, Madenképriibagi, N
40°26'34.3", E 040°50'42.4", 1245 m, 4.VIIL.2012, &, Ozliice, N 40°31'13.8", E 040°5511.1",
1736 m, 4.VII1.2012, 2 9, 9 ¢4; Narman, 30.V1.1989, &, 2.VIL.1987, 3 2%, 6 57, Kislakdy, N
40°19'20.7", E 042°02'08.3", 1892 m, 13.VIIL.2012, 3 2%, 6 Jd; Oltu, 3.V1.1989, 2 Jd,
30.V1.1989, &, 2.VI1.1987, 3 ?%, 5 &4, 2.VIL.1989, 4, 5.VIII.1988, &, 20.VIII.1988, 3 57,
23.VII1.1987, 2 dd, Sarisaz, N 40°32'00.9", E 041°54'27.2", 1421 m, 30.VIIl.2012, %;
Pasinler, 1600 m, 25.VIL.2009, 2 ?9, J, 16.VII.L1988, 2 ?%, &, Cogender, 1740 m,
22.V1.2012, 3 99, 2 &J, Demird6ven, 1727 m, 29.VIL.2010, ¢, &, Ovenler, N 39°59'17", E
041°34'43.9", 1710 m, 21.VIIL.2011, &; Senkaya, 2.VIL.1989, &, 15.VIIL.1988, 3 &5 Tortum,
Arily, N 40°22'11.6”, E 041°28'50.8", 1428 m, 30.VII1.2012, ?; Igdir: 830 m, 23.V1.2010, 9,
Akyumak, 18.VIL.1991, ?, Calpala, 950 m, 23.V1.2010, &, Melekli, 850 m, 23.V1.2010, 2 9%, 3
Jd, Aralik, 830 m, 23.V1.2010, 7 2%, 2 dd; Kars: Kagizman, Altingedik, 1280 m, 22.VI.2010,
Q.
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Distribution in Turkey: Igdir (Hoberlandt, 1955); Afyonkarahisar, Ankara, Artvin,
Canakkale, Kiitahya, Tekirdag (Onder, 1976); Bolu, Bursa, istanbul, Kocaeli, Sakarya (Onder
et al., 1981); Erzurum (Ozbek & Alaoglu, 1987); icel (Onciier, 1991; Lodos et al., 2003);
Dlyarbaklr (Onder et al., 1995); Afyonkarahisar, Ankara, Antalya, Artvin, Burdur,
Canakkale, Corum, Eskisehir,‘_ Hatay, Izmir, Kahramanmaras, Kars, Kastamonu, Kayseri,
Kiitahya, Nevsehir, Tekirdag (Onder et al., 2006); Izmir (Tezcan et al., 2010).
Distribution in the world: A.B.D. (Edward, 1941); Caucasia, Turkestan (Hoberlandt,
1955); Russia (Kerzhner, 1973); Germany (Gollner-Scheiding, 1974; Schuster, 2005); Russia
(Lehr, 1988; Vinokurov & Golub, 2007); Iranian (Linnavuori & Modarres, 1999; Linnavuori,
2009; Havaskary et al., 2015); Swedish (Kerzhner & Schuh, 2001); Canary Islands (Aukema
et al., 2006; Luis, 2013) Nearctic, Neotropic and Palearctic regions, Azores Island, Canary
Islands (Onder et al., 2006); Spain (Goula & Serra 2010); Croatia (Pajacet al., 2010); Latvia
(Petrova et al., 2010)
Subgenus Orthotylus Fieber, 1858
Orthotylus (Orthotylus) marginalis Reuter 1883 (Fig. 1N)
Material examined: Artvin: Ardanuc, Ferhatli, 573 m, 15.V1.2010, 9, Yusufeli, ishan, 600
m, 16.V1.2010, &; Erzincan: Akyazi, 1202 m, 13.V1.2010, &; Erzurum: Aziziye, Bagcakmak, N
40°00'09.8", E 040°54'48.1", 1863 m, 24.V1.2012, &, N 40°00'05.6", E 040°54'39.3", 1860
m, 20.VIL.2011, @, Ortabahge, N 39°53'35.3", E 040°51'19.0", 1763 m, 5.VIL.2012, 5 J'J;
Palandoken, Taghgiliney, 2032 m, 26.V1.2009, 2 Jd; Yakutiye, Akdag, 1820 m, 1.VIL.2010,
Jd, Dumlubaba, Gilingérmez, 2500 m, 1.VIL.2010, &, Karagébek, N 40°10'15.1", E
041°26'14.9", 2033 m, 13.VIL.2011, 2 &7, University field, 1850 m, 25.V1.2009, &; Askale,
Goloren, N 40°01'28.9", E 040°47'55.1", 1897 m, 18.VIL.2012, 2 ??, Kiiclikova, N 39°47'36.8",
E 040°42'53.3", 1896 m, 5.VIL.2012, ?, &; Cat, Yaylasuyu Gegidi, 2322 m, 29.V1.2009, 2 Jd,
Yukar1 Cat, N 39°39'46.3", E 041°00'56.2", 2162 m, 23.VIL.2011, ?, 3 Jd; Horasan,
Degirmenli, N 40°05'20.7", E 042°06'56.7", 1608 m, 22.V1.2012, &; Karagoban, Duman, N
39°18'22", E 041°55'5", 1560 m, 26.VI.2011, &, Maruf, N 39°18'42", E 041°55'5", 1550 m,
26.V1.2011, ?, d; Kopriikdy, Giizelhisar, 1930 m, 2.VII.2010, 2 22, Marifet, N 39°50'03.1", E
041°47'38.2", 1685 m, 26.V1.2011, 2 §d; Narman, Demirdag, N 40°19'23.5", E 041°42'45.5",
2028 m, 16.VIL.2012, 3 dd; Oltu, 28.V1.1988, @, Camlibel, N 40°29'36.1", E 041°4545.2",
1775 m, 13.VIL.2011, 9, Ozdere, N 40°2757.7", E 041°44'11.9", 1927 m, 16.VIL.2012, &}
Senkaya, Gozebasi, N 40°24'39.9”, E 042°18'11.5", 1794 m, 14.VIL.2012, 5.
Distribution in Turkey: Edirne (Hoberlandt, 1955); Afyonkarahisar, Balikesir, Bilecik,
Canakkale, Edirne, Kirklareli, Kiitahya, Mugla, Usak (Onder 1976); Bolu, Bursa, Kocaeli
(Onder et al., 1981); Adana, Ankara, Antalya, Eskigehir, icel, Karaman, Kastamonu, Konya
(Lodos et al., 2003); Izmir (Tezcan et al., 2010).
Distribution in the world: Caucasia, Turkey (Hoberlandt, 1955); Germany (Goéllner-
Scheiding, 1974; Schuster, 2005); Italy (Tamanini, 1981); Avrupa-Sibirya, Iranian
(Linnavuori, 2007); Russia (Vinokurov & Golub, 2007); Spain (Goula & Serra, 2010);
Croatia (Pajacet al., 2010); Czech Republic (Malenovsky et al., 2011); Canary Islands (Luis,
2013); Serbia (Prodanovi¢ & Protié, 2013).
Orthotylus (Orthotylus) nassatus (Fabricius, 1787) (Fig. 10)
Material examined: Erzurum: Yakutiye, University field, 1850 m, 30.VI1.2009, J,
2.VIIL.1996, ?, 26.VII1.1997, ?; Igdir: 17.VIL.1991, ?, Akyumak, 18.VIL.1991, ?, 2 53
Distribution in Turkey: Balikesir, Bilecik, Mardin, (Onder, 1976); Bolu, Bursa, Istanbul,
Kocaeli, Sakarya (Onder et al., 1981); Tokat (Cam, 1988); Mardin (Onder et al., 1995);
Burdur, Kayseri (Cevik, 1996); Ankara, Antalya, Corum, Eskisehir, Kahramanmaras,
Kastamonu, Kayseri, Konya, Nevsehir, Nigde (Lodos et al., 2003; Onder et al., 2006); Izmir,
Manisa (Tezcan & Onder, 2003).
Distribution in the world: Israel(Linnavuori, 1961); Russia (Lehr, 1988); Germany
(Gollner-Scheiding, 1974; Schuster, 2005); Nearctic and Palearctic regions (Onder et al.,
2006); Russia (Vinokurov & Golub, 2007); West Palearctic region, Iranian (Linnavuori,
2007; 2009); Spain (Goula & Serra, 2010); Croatia (Pajacet al., 2010).
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Orthotylus (Orthotylus) obscurus Reuter, 1875 (Fig. 10)
Material examined: Erzurum: Yakutiye, University field, 1850 m, 26.V1.1996, J,
16.VIL.1996, ?; Narman, Golli, N 40°13'52.1", E 041°52'06.0", 1842 m, 30.V1.2012, J;
Tortum, 1653 m, 15.VI.2010, &, Pehlivanli, N 40°29'37.1", E 041°30'17.6", 1158 m,
21.VIL.2012, @, Senyurt, 1265 m, 21.VII.2012, Q.
Distribution in Turkey: Erzurum (Yildirim et al., 1999).
Distribution in the world: Bulgaria, France, Romania, Yugoslavia (Tamanini, 1981);
Germany (Schuster, 2005); Spain (Goula & Serra, 2010); Croatia (Pajacet al., 2010).
Genus Reuteria Puton, 1875
Reuteria marqueti Puton, 1875 (Fig. 1P)
Material examined: Erzurum: Yakutiye, University field, 1850 m, 19.VIIL.1998, 2 Jd}
Askale, Caykdy, N 39°56'46.6", E 040°48'27.4", 1720 m, 21.V1.2011, ?; Cat, N 39°35'42.4", E
040°57'59.6", 1913 m, 23.VIL.2011, ?; Horasan, Dalbasi, N 40°3'2.4", E 042°7'48.2", 1601 m,
17.VIL.2011, &; Oltu, Demirtas, N 40°24'58.6", E 041°44'14.4", 1888 m, 6.VIL.2012, &
Distribution in Turkey: Bursa (Onder et al., 1981); icel (Lodos et al., 2003); Antalya
(Onder et al., 2006)
Dlstrlbutlon in the world: Italy, Central Southern Europe (Tamanini, 1981); Nearctic
and Palearctic regions (Onder et al., 2006); Spain (Goula & Serra, 2010); Croatia (Pajacet
al., 2010); Austria, Germany (Brandner & Frieb, 2014).
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Figure 1. A- Anapus dorsalis (Reuter 1890); B- Euryopicoris nitidus(Meyer-Dur 1843); C-
Halticus apterus(Linnaeus 1758); D- Halticus luteicollis(Panzer 1804); E- Orthocephalus
saltator (Hahn 1835); F- Orthocephalus vittipennis (Herrich-Schaeffer 1835); G-
Strongylocoris leucocephalus (Linnaeus 1758); H- Strongylocoris niger (Herrich-Schaeffer
1835); I- Blepharidopterus angulatus (Fallen 1807); I- Brachynotocoris puncticornis
Reuter 1880; J- Globiceps fulvicollis Jakovlev 1877; K- Heterocordylus tumidicornis
(Herrich-Schiffer 1835); L- Malacocoris chlorizans (Panzer 1794); M- Orthotylus
(Melanotrichus) flavosparsus (C.R. Sahlberg 1841); N- Orthotylus (Orthotylus) marginalis
Reuter 1883; O- Orthotylus (Orthotylus) nassatus (Fabricius 1787); O- Orthotylus
(Orthotylus) obscurus Reuter 1875; P- Reuteria marqueti Puton 1875.
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(Linnaeus, 1758) from Turkey (Coleoptera: Cerambycidae: Cerambycinae). Munis
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ABSTRACT: The following new subspecies is described: Plagionotus arcuatus tastani ssp.
nov. from Kocaeli province in Turkey. Accordingly, possible distribution area of new
subspecies is discussed. Akey for the subspecies of Plagionotus arcuatus is also given.

KEY WORDS: Cerambycidae, Cerambycinae, Plagionotus arcuatus, new subspecies, Turkey

Plagionotus arcuatus tastani ssp. nov.
(Fig. 1, 2)

Plagionotus arcuatus was described by Linnaeus (1758) from Europe. Firstly,
3 subspecies of the species were described and restored by Lazarev (2010) as
Plagionotus arcuatus kirgizicus Lazarev, 2010 from Kirghizia, Plagionotus
arcuatus multiinterruptus Pic, 1933 from Armenia and Plagionotus arcuatus
lugubris (Ménétriés, 1832) from Azerbaijan. Then, one subspecies was described
by Pesarini & Sabbadini (2011) from Crete (Greece) as Plagionotus arcuatus
ghidottii Pesarini & Sabbadini, 2011.

According to Danilevsky (2016), Plagionotus arcuatus (Linnaeus, 1758) is
distributed in Europe, North Africa, Iran, Kazakhstan, Kirghizia, Syria,
Transcaucasia (Armenia, Azerbaijan, Georgia), Turkey, Turkmenistan. A careful
study of 30 specimens of the species Plagionotus arcuatus (Linnaeus, 1758) close
to the nominative subspecies Plagionotus arcuatus arcuatus (Linnaeus, 1758)
from Kocaeli province in Turkey allows the description of a new subspecies,
Plagionotus arcuatus tastani ssp. nov. The holotype (male) and paratype (female)
of the new subspecies are photographed and preserved in the collection of the
second autor (Turkey: Kocaeli prov.).

The new subspecies is close to the nominative subspecies. It is characterized
by poor developed transverse stripes behind the middle of elytra especially.
Antemedian band of elytra usually (9 males and 11 females of 30 specimens) is
more or less complete but sometimes (3 males and 7 females of 30 specimens) is
divided into an outer and an inner spots. The spots are well separated. Erect
abdominal setae are not very dense.

Distribution: The taxon should be distributed in all territory of Turkey. So the
old records of Plagionotus arcuatus from Turkey should be attributed to the new
subspecies. Moreover, the records of the nominative subspecies from Georgia,
Iran, Kazakhstan and Syria must be attributed to the new subspecies very likely.
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Etymology: This name is dedicated to Prof. Dr. Hakki Tastan (Turkey).

Consequently, the species Plagionotus arcuatus (Linnaeus, 1758) has 6
subspecies as follows:

Plagionotus arcuatus arcuatus (Linnaeus, 1758)
Original combination: Leptura arcuata Linnaeus, 1758: 399
Type information: Syntypes, ex collection C. Linnaeus, Zoologiska
Institutionen, Uppsala [type locality “Suecia” (Sweden)]
Distribution: Europe and North Africa (Algeria, Morocco, Tunisia)

Plagionotus arcuatus ghidottii Pesarini & Sabbadini, 2011
Original combination: Plagionotus arcuatus ghidottii Pesarini & Sabbadini,
2011: 47
Type information: Holotype male, ex collection C. Pesarini & A. Sabbadini,
Milano [type locality “Lakki” (Greece: Crete)]

Distribution: Greece (Crete)

Plagionotus arcuatus kirgizicus Lazarev, 2010
Original combination: Plagionotus arcuatus kirgizicus Lazarev, 2010: 161
Type information: Holotype male, ex collection M. Danilevsky, Moscow [type
locality “Fergana Ridge, Kara-Unkiur river, Kyzyl Unkiur env.” (Kirghizia)]
Distribution: Kirghizia

Plagionotus arcuatus lugubris (Ménétriés, 1832)
Original combination: Clytus lugubris Ménétriés, 1832: 229
Type information: Syntypes, ex collection Ménétriés, Collection of Zoological
Institute of the Russian Academy of Sciences, Saint-Petersbourg [type locality
“Talysh Mountain ridge” (Azerbaijan)]
Distribution: Armenia, Azerbaijan, Iran and Turkmenistan

Plagionotus arcuatus multiinterruptus Pic, 1933
Original combination: Plagionotus arcuatus var. multiinterruptus Pic, 1933:
6
Type information: Lectotype male, ex collection M. Pic, Muséum National
d'Histoire Naturelle, Paris [type locality “Caucasus. Araxesthal” (Armenia,
Nakhichevan)]
Reports from Turkey: Artvin: Sacinka Forests (Acisu) (Sekendiz, 1981);
Distribution: Transcaucasia (Armenia, Nakhichevan of Azerbaijan, NE Turkey

Plagionotus arcuatus tastani ssp. nov.

Type information: Holotype male, ex collection $. Atak, Kocaeli [type locality
“Kocaeli province: Gebze” (Turkey)]

Material examined: Holotype male: Kocaeli province: Gebze, Lat: 40.825921
Lng: 29.497796, 23.V1.2016, Paratypes 2 males and 3 females: The same data of
holotype, 8 males and 8 females: Kocaeli province: Gebze, Lat: 40.819622 Lng:
20.493633, 23.V.2016, 1 female: Kocaeli province: Gebze, Lat: 40.825921 Lng:
20.497796, 01.V1.2016, 1 female: Kocaeli province: Gebze, Lat: 40.824195 Lng:
29.500479, 08.V1.2016, 1 female: Kocaeli province: Gebze, Lat: 40.824195 Lng:
20.500479, 08.V1.2016, 1 male: Kocaeli province: Gebze, Lat: 40.824195 Lng:
29.500479, 08.V1.2016, 1 male: Kocaeli province: Gebze, Lat: 40.824195 Lng:
20.500479, 08.V1.2016, 2 females: Kocaeli province: Basiskele, Lat: 40.696860
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Lng:29.894771, 19.V1.2016, 1 female: Kocaeli province: Gebze, Lat: 40.825900
Lng:29.497778, 23.V1.2016. )

Reports from Turkey: Hatay prov.: Akbez (Pic, 1892); Istanbul prov.: Belgrad
Forest, Bosphorus region (Acatay, 1943; Schimitschek, 1944); Istanbul prov.:
Alem Mt. (Demelt, 1967); Isparta prov.: Egirdir (Tuatay et al., 1972); Diizce prov.:
Central, Istanbul prov.: Bahg¢ekdy (Oymen, 1987); Tokat prov.: Topgam Mt.,
Kastamonu prov.: Masruf pass. (Adlbauer, 1992); European Turkey (Althoff &
Danilevsky, 1997); Mus prov., Osmaniye prov. (Tozlu et al., 2002); Bilecik prov.:
Inegdl-Boziiylik, Canakkale prov.: Kirazhh (Malmusi & Saltini, 2005); Isparta
prov.: Egirdir (Ozdikmen et al, 2005); Samsun prov.. Alacam (Doyran)
(Ozdikmen, 2007); Isparta prov.: Yukarigokdere 30 km S of Egirdir: Kasnak
Forest National Park (Sama et al., 2011); Bingol prov.: 30/36 km east of Bingol,
Mus prov.: Buglan pass (Sama, Rapuzzi & Ozdikmen, 2012).

Distribution: Turkey, ?Georgia, ?Iran, ?Kazakhstan, ?Syria

A key for all subspecies of Plagionotus arcuatus (Linnaeus, 1758)

1. Pronotum without or with relatively poor developed light pubescence............... 2
-. Pronotum with light pubescence...........ccocverierierienieieeeee et 4

2. Transverse stripes (postmedian and posterior stripes) behind middle of elytra
complete; distributed in Kirghizia................... P. arcuatus kirgizicus Lazarev, 2010
-. At least posterior stripe of elytra usually reduced small spots.........ccccecververvennenne. 3

3. Legs and antennae usually totally black or sometimes partly reddish; usually
white pale or sometimes pale-yellow strongly reduced pubescence; distributed in
Armenia, Azerbaijan, Iran and Turkmenistan..........cccccceecveeceereeecienceesceenceeseeeeeseenne
...................................................................... P. arcuatus lugubris (Ménétriés, 1832)
-. Legs and antennae usually red with darkened femora; usually yellow light body
pubescence; distributed in Armenia, Azerbaijan and NE Turkey.........c..cccceveveeuenee.
....................................................................... P. arcuatus multiinterruptus Pic, 1933

4. Transverse stripes behind middle relatively stronger developed; distributed in
Europe and North Africa (Algeria, Morocco, TUnisia).........cccceeeeereesreesreesieesiessneennns
....................................................................... P. arcuatus arcuatus (Linnaeus, 1758)
-. Transverse stripes behind middle relatively poor developed............ccccceveeeuennene 5

5. Antemedian band of elytra always divided into an outer spot strongly inclinator
well separated from an inner spot in the shape of a stain, while the postmedian
band of elytra strongly arched and angular forward; distributed in Crete (Greece)..
....................................................... P. arcuatus ghidottii Pesarini & Sabbadini, 2011
-. Antemedian band of elytra complete or sometimes divided into an outer stroke
not strongly inclinator, while the postmedian band of elytra strongly arched but
not angular forward; distributed in Turkey, ?Georgia, ?Iran, ?Kazakhstan,
PSYTIA ettt ettt ettt P. arcuatus tastani ssp. nov.
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Figure 1. Plagionotus arcuatus tastant ssp. nov., a. Holotype male from Gebze, b. Paratype
female from Gebze, c. Paratype male from Gebze.

Figure 2. Variation patterns of Plagionotus arcuatus tastani ssp. nov., a. Holotype male
from Gebze, b. Paratype female from Gebze, c. Paratype male from Gebze, d. Paratype male
from Gebze, e. Paratype female from Gebze, f. Paratype female from Basiskele, g. Paratype
male from Gebze, h. Paratype male from Gebze, i. Paratype female from Gebze, j. Paratype
female from Gebze, k. Paratype female from Gebze, 1. Paratype female from Gebze.
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ABSTRACT: Houseflies are known as nuisance pests due to their ubiquitous nature in the
environment. The present study investigates the roles of houseflies as mechanical vectors of
parasites and bacteria in Osogbo, Southwestern Nigeria. The body parts of the houseflies
collected from slaughter slabs, dumping grounds and palm wine spots were examined for
parasitic cysts and bacterial isolates. The bacteria were isolated using standard
bacteriological procedures and the parasites were observed microscopically. The bacteria
isolates were thereafter subjected to antibiotic sensitivity test using standard protocol. All
the seventy (70) samples examined harbored pathogenic bacteria. The bacteria isolated
include, Salmonella typhii, Klebsiella pneumonia, Proteus vulgaris, Escherichia coli,
Proteus mirabilis, Providencia species., Enterobacteraerogenes, Pseudomonas aeruginosa,
Morganella monganii, Vibrio cholera, Shigella species and Serratia marcescens. Even
though there was variation in diversity of the bacteria across the study locations, the
difference was not statistically significant (p>0.05). The cyst of Entamoeba histolytica and
eggs of Asacris lumbricoides were also recovered from few houseflies. Most of the bacteria
isolates showed multiple resistance to antibiotics such as ampicillin, Cefuroxime and
Ceftazidine. The isolation of these multi-drug resistance bacteria and cysts of pathogenic
parasites underscore the need for constant health education on promotion of environmental
sanitation in the study area.

KEY WORDS: Houseflies, bacteria, parasite cysts, multidrug resistance, Osogbo, Nigeria

Houseflies (Musca domestica) are the most ubiquitous insects widely
distributed all over the world, but more adaptable in tropical areas (Goulson et al.,
2005). Houseflies are synanthropic animals, causing serious nuisance (Subejo,
2010; Howard, 2011). Housefly could be found in filth areas, therefore serving as
potential mechanical vectors to parasites and bacteria. This potential underscores
their public health importance to man and farm animals (Service, 1980).

Outbreak and cases of food-borne diarrheal diseases in urban and rural areas
have been associated with houseflies’ abundance in tropical areas, mostly in areas
with poor sanitation (Gehad & Elsherbini, 2010). Houseflies have been reported
to serve as mechanical vectors of enteropathogens, which serve as causative
agents of gastro-intestinal disorders to humans (Otronto & Tarsitano, 2003).
Graczyk et al. (2001) reported that cysts and eggs of human parasitic protozoans
and helminthes could be recovered from external body, faecal deposition and
regurgitation of the houseflies.

Evidence abound that the Nigerian environment is characterized by filth, thus
promoting prolific breeding of the insects such as cockroaches and houseflies
(Tatfeng et al., 2005; Adeleke et al., 2012). Adeleke et al. (2012) reported the roles
of cockroaches as mechanical vectors of pathogenic bacteria in Osogbo
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metropolis. Up to this moment little is known on the roles of houseflies as
mechanical vectors of pathogens in the metropolis. Based on this existing
research gap, the present study was designed to determine the roles of houseflies
in the transmission of pathogenic parasites and bacteria in Osogbo, Southwestern
Nigeria.

MATERIALS AND METHODS

Study area: The study was conducted in Osogbo, the state capital of Osun State.
Osogbo lies between longitude 4° 34’E and latitude 7° 46’N. The town’s land mass
is approximately 47 km2 with a population of 156,694.
Sample collection and study sites

The study sites were categorized into three; the slaughter slabs, dumping
grounds and palm wine spots. The three collection sites were duplicated, to cover
different parts of Osogbo. The housefly samples were collected at different
intervals, but all in the day time between the hours of 13:00 and 16:00 using
sweep nets. The samples were recovered into sterile universal bottles and
transported to the laboratory for further analysis.
Bacteriological examination of the samples

The house flies were kept in the universal bottles and 2ml of sterile normal
saline was added to the bottles and shaken vigorously for 5 minutes and left for
some minutes to dislodge debris associated with the house flies. 0.01ml of the
sample was taken from each container with the use of sterile wire loop and
cultured on the MacConkey agar and incubated for 24hours at 37°C. The
organisms that grew on the plates were subcultured on the nutrient agar for
24hours at 37°C to obtain the pure culture for characterization. The bacteria were
identified using standard microbial procedures which include macroscopic
morphology, gram staining and biochemical tests as described by Baron &
Finegold (1990).
Antibiotic susceptibility test

The antibiotic sensitivity test was carried out using the nutrient agar plates
and antibiotic discs containing Ceftriaxone, Cephalexin, Ampicillin, Ceftazidime,
Cefuroxime, Gentamycin, Ciprofloxacin, Ofloxacin, Amoxycilin Andnitrofuratoin.
Inhibition diameters were measured and the zone of inhibition generated by each
antibiotic disc was grouped as susceptible, resistant and intermediate by
comparing the measured diameter with the manufacturer’s instruction.
Parasitological analysis

2ml of normal saline was added to the universal bottles containing the
houseflies. The bottles were shaken vigorously for 5 minutes. 1ml of each sample
was transferred onto a clean, sterile glass slide and viewed microscopically with
the 40X objective lens.
Statistical analysis

The distribution of the bacteria was expressed in percentage. The diversity of
the isolates in the study locations was subjected to t-test and and chi-square
analysis using SPSS version 17.0

RESULTS

A total number of seventy (70) housefly samples were collected. Twenty (20)
samples were collected from slaughter slabs, twenty (20) from Dumping grounds
and thirty (30) from palm wine spots. The results showed that all the house flies
captured from the three locations harbored microorganism. Twelve microbial
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organisms were isolated namely; Salmonella typhii, Klebsiella pneumonia,
Proteus vulgaris, Escherichia coli, Proteus mirabilis, Providencia spp.,
Enterobacteraerogenes, Pseudomonas aeruginosa, Morganella monganii,
Vibrio cholera, Shigella spp. and Serratia marcescens were isolated. Even though
there was variation in diversity of the isolates across the study locations, the
difference was not statistically significant (p>0.05) (Table 1). S. typhii, K.
pneumonia, P. vulgaris, E. coli, P. mirabilis, Providencia spp. and Enterobacter
spp. were isolated from slaughter slabs while E. coli, Enterobacter spp., P.
aeruginosa, M. monganii and V. cholera were isolated from dunping grounds. K.
pneumonia, E. coli, Enterobacter spp., M. monganii, V. cholera were isolated
from palm wine spot.

All the isolates were susceptible to more than three (3) antibiotics, but widely
resistant to Ampicilin, Ceftazidime, Cefuroxime, Amoxycilin and cephalexin.
However, only one isolate was found susceptible to Ceftriaxone from the samples
isolated from palm wine spot; three (3) of the organisms isolated from the
dumping grounds were susceptible to Nitrofuratoin while four (4) of the
organisms isolated from slaughter slabs were susceptible to Nitrofuratoin (Tables
2-4).

The parasitological analysis showed that the houseflies harboured the cyst of
Entamoeba histolytica and Ascaris lumbricoides eggs (Table 5). The cyst of E.
histolytica was found in the three study locations.

DISCUSSION

The results showed that houseflies samples collected in the present study
harboured considerable number of pathogenic bacteria and parasites. This shows
that house flies constitute serious public health threats in Osogbo metropolis
aside their nuisance nature. All the organisms isolated during this study are of
medical importance and have been implicated in many gastrointestinal and
gastroenteritis disorders (Graczyk et al., 2001; Otronto & Tarsitano, 2003).

The implication of status of houseflies in transmission of helminthic eggs and
protozoan cysts is alarming since the houseflies are known to live in close
association with human beings. A. lumbricoides and E. histolitica are gastro-
intestinal parasites which usually cause chronic diarrhea, liver complications and
stunted growth in the affected people (Mbanugo & Abazie, 2002; Montressor et
al., 2002; Sam-Wobo et al., 2006; Tatfeg et al., 2005; Anosike et al., 2006; WHO,
2008).

The most commonly isolated bacteria in the present study are V. choleraq,
Enterobacter spp. and Escherichia coli. V. cholera cause the deadly disease
known as cholera, and its preponderance at palmwine spots and dumping
grounds is worrisome, and this may predispose people to cholera. E. coli is a
major cause of gastrointestinal infections with acute diarrhea (Getachew et al.,
2007).

Most of the isolates were resistant to antibiotics mostly Ampicillin and
Amoxicillin. These antibiotics are first choice of antibiotics administered in
Nigeria probably due to the fact that they are cheap (Ehinmidu, 2003). The
antibiotics resistance of pathogenic microorganisms has been reported to be
plasmid mediated (Oleghe et al., 2011). There is therefore need for further studies
to determine the mechanisms of resistance in the isolates.

In conclusion, the results obtained in the present study implicated houseflies
as potential mechanical vectors of pathogenic bacteria and parasites in Osogbo
metropolis. There is therefore an urgent need for public health education and
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enforcement of sanitation laws among the food vendors and slaughtering houses
in Osogbo metropolis.
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Table 1. Bacteria isolates from the body of houseflies in different study locations in Osogbo,
Nigeria.

NAME OF ORGANISM SLAUGHTER DUMPING PALM WINE
SLABS GROUNDS SPOTS
Salmonella typhii + - +
Klebsiella pneumonia + - +
Proteus vulgaris + - -
Escherichia coli + + +
Proteus mirabilis + - -
Providencia sp. + - -
Enterobacter sp. + + +
Pseudomonas aeruginosa | + + -
Morganellamonganii - + +
Vibrio cholera - + +
Shigella sp. - - +
Serratiamarcescens - - +

Legend: + Means presence of bacteria; - Means absence of bacteria (p>0.05)
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Table 2. Antibiotics susceptibility of pathogenic bacteria isolated from house flies collected
from slaughter slabs in Osogbo.

BACTERIA SENSITIVE RESISTANCE

Proteus vulgaris CRO,GEN,CPR,OFL,NIT | AUG,CRX,CAZ,AMP,CL

Proteus mirabilis GEN,CPR,OFL AUG,NIT,AMP,CRX,CAZ,CL,CRO
Pseudomonas aeruginosa GEN NIT CRO,AMP,CAZ,CRX,CL,0OFL,CPR,AUG
Escherichia coli GEN,CPR,OFL,NIT CRO,CL,CAZ,CRX,AUG,AMP
Enterobacteraerogenes OFL,NIT,GEN,CPR CL,CAZ,CRX,CRO,AMP,AUG
Salmonella typhii OFL,NIT,GEN,CPR CL,CAZ,CRX,CRO,AMP,AUG
Klebsiella sp. GEN,CPR,OFL AUG,NIT,AMP,CRX,CAZ,CL,CRO
Providencia sp. GEN,CPR,OFL,NIT CRO,CL,CAZ,CRX,AUG,AMP

N:B CRO-Ceftriaxone; CL-Cephalexin; AMP-Ampicilin; CAZ-Ceftazidime; CRX-Cefuroxime;
GEN-Gentamycin; CPR-Ciprofloxin; OFL-Ofloxacin; AUG-Amoxycilin; NIT-Nitrofuratoin

Table 3. Antibiotic sensitivity of bacteria isolated from houseflies collected from dumping

ground in Osogbo.

BACTERIA SENSITIVE RESISTANT

Pseudomonas aeruginosa CPR,OFL,GEN AUG,NIT,CRX,CAZ,AMP,CL,CRO
Escherichia coli GEN,CPR,OFL,NIT CRO,CL,CAZ,CRX,AUG,AMP
Enterobacteraerogenes GEN,CPR,OFL AUG,NIT,CRX,CAZ,AMP,CL,CRO
Salmonella typhii GEN,OFL,CPR,NIT AMP AUG,CRX,CAZ,CL,CRO
Morganellamonganii CPR,OFL,GEN AUG,NIT,CRX,CAZ,AMP,CL,CRO
Vibrio cholera NIT,GEN CRO,CL,CAZ,CRX,AUG,AMP,CPR,OFL

N:B CRO-Ceftriaxone; CL-Cephalexin; AMP-Ampicilin; CAZ-Ceftazidime; CRX-Cefuroxime;
GEN-Gentamycin; CPR-Ciprofloxin; OFL-Ofloxacin; AUG-Amoxycilin; NIT-Nitrofuratoin

Table 4. Antibiotic susceptibility of bacteria isolated from houseflies collected from palm

wine spots in Osogbo.

BACTERIA SENSITIVE RESISTANT

Escherichia coli CRO,GEN,CPR,OFL CL,AMP,CAZ,CRX,AUG
Enterobacteraerogenes | CRO,GEN,CPR,0OFL CL,AMP,CAZ,CRX,AUG
Klebsiella sp. NIT,OFL,CPR,GEN AUG,CRX,CAZ,AMP,CL,CRO
Morganellamonganii GEN,CPR,OFL AUG,NIT,CRX,CAZ,AMP,CL,CRO
Vibrio cholera NIT,GEN,CPR,0OFL,CRO | CL,AMP,CAZ,CRX,AUG

Shigella sp. GEN,CPR,OFL AUG,NIT,CRX,CAZ,AMP,CL,CRO
Serrantiamarcescens CPR,GEN,OFL,NIT CRX,CAZ,CL,AMP,CRO,AUG

N:B CRO-Ceftriaxone; CL-Cephalexin; AMP-Ampicilin; CAZ-Ceftazidime; CRX-Cefuroxime;
GEN-Gentamycin; CPR Ciprofloxin; OFL-Ofloxacin; AUG-Amoxycilin; NIT-Nitrofuratoin

Table 5. Parasitological analysis of houseflies collected from various sites in Osogbo.

PARASITES SLAUGHTER DUMPING | PALM WINE
SLABS GROUNDS | SPOTS

Ascaris lumbricoides | + - -

Entamoebahistolytica | + + +
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ABSTRACT: A comparative study of epiphallus is made in sixty Indian species of
grasshoppers, representing forty one genera belonging to the family Acrididae. Its
significance in the classification of Acrididae is shown. The study revealed that there are
certain characters i.e. presence or absence of dorso-lateral appendages; broad or narrow
condition of bridge; presence or absence of ancorae; single, bi or trilobite condition of lophi
and shape of ancorae and lophi have significant value in separating various families, genera
and species of Acridoidea. Absence of dorso-lateral appendages in the family Acrididae is
taken as familial character which is present in all genera of the family Pyrgomorphidae.
Presence or absence of ancorae and single, bi- or trilobite condition of lophi are considered
as generic characters. Bridge without ancorae, lophi large lobiform in Anacridium,
Cyrtacanthacris and Schistocerca; bridge with ancorae, lophi large lobiform in Heteracris
and Navasia; bridge with ancorae, lophi small in Oxyrrhepes and Tristria; bridge with
ancorae, lophi finger shaped in Tristria and Xenocatantops; bridge with ancorae, lophi
bilobate in Dnopherula, Acrotylus, Neohelithera, Locusta and Truxalis; bridge with
ancorae, lophi lobiform in Aiolopus, bridge with ancorae, lophi trilobite in Ochrilidia. Broad
or narrow condition of bridge, Shape of ancorae and lophi is suggested as specific character
in separating various species within the genera Anacridium, Catantops, Heteracris, Oxya,
Dnopherula, Hieroglyphus, Eucoptacra, Truxalis, Trilopidia, Oedaleus, Acrotylus,
Aiolopus, Catantops and Xenocatantops.

KEY WORDS: Significance, epiphallus, Indian species, Acrididae

The epiphallus is a strongly sclerotized structure located on dorsal side of the
phallic organ. It serves to grasp the edge of female subgenital plate to fix the
phallus firmly during copulation. Its taxonomic significance in various families
and sub families of Acridoidea is already known. Dirsh (1956) has shown the
taxonomic importance of phallic complex particularly the epiphallus in the
classification of Acridoidea. Uvarov (1966) considered epiphallus as very reliable
taxonomic character at the family and subfamily level and as a good specific
character within the genera for locusts and grasshoppers. Jago (1977) and
Mishchenko (1986) gave illustrations of epiphallus in differentiating various
species of the genus Ochrilidia. Ajaili & Usmani (1990) have shown taxonomic
significance in some Libyan species of Acridoidea.

Keeping in view the taxonomic importance of epiphallus, the present study is
an attempt to make a comparative study of epiphallus in fifty nine Indian species
representing forty genera of the family Acrididae. The characters i.e. broad or
narrow condition of bridge; presence or absence of ancorae; single, bi- or trilobite
condition of lophi and shape of ancorae and lophi are suggested as characters of
taxonomic significance.

MATERIALS AND METHODS

Adult specimens were collected from various agricultural localities in India.
For the study of epiphallus, the apical part of male body was cut off and boiled in
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test tube containing 10% KOH solution till the material become transparent.
Then, washed thoroughly in water for complete removal of KOH. It was then
dissected by aid of stereoscopic microscope and with the help of fine needles
epiphallus was taken out. The normal process of dehydration was adapted and
cleaning was done in clove oil. The epiphallus was mounted in Canada balsam on
a cavity slide. Drawings were made with the help of Camera lucida.

DESCRIPTION OF EPIPHALLI

Subfamily Acridinae
1. Truxalis eximia (Pl. 1, Fig. A)
Epiphallus, bridge curved, moderately broad and undivided; ancorae broad, pointed,
anterior projection small with obtuse apex, posterior projection narrow with acute apex;
lophi bilobate, lobes distinctly separate.
2, Truxalis nasuta (Pl. 1, Fig. B)
Epiphallus, bridge narrow and undivided; ancorae moderate, blunt and incurved, anterior
projection small with obtuse apex, posterior projection narrow with acute apex; lophi
bilobate, lobes close to each other.
3. Acrida exaltata (Pl. 1, Fig. C)
Epiphallus, moderately broad median bridge; peglike ancorae, anterior projection small
with obtusely rounded apex, posterior projection moderate with acute apex; lophi bilobed,
nodulated and blunt.
4. Neophlaeoba walayarensis (Pl. 1, Fig. D)
Epiphallus, bridge curved, narrow and undivided; ancorae broad, blunt, anterior projection
broad, distinct, posterior projection narrow with pointed apex; lophi elongate, narrow.
5. Phlaeoba infumata (Pl. 1, Fig. E)
Epiphallus, bridge narrow; ancorae moderate, with incurved pointed apices, anterior
projection short with obtuse apex, posterior projection small with acute apex; lophi small,
single lobe.
6. Orthochtha indica (Pl. 1, Fig. F)
Epiphallus, bridge narrow and undivided;, ancorae large, acute and incurved, anterior
projection moderate and rounded, posterior projection narrow and long with rounded apex;
lophi large and lobiform.
7. Neohilethera maculatipennis (Pl. 1, Fig. G)
Epiphallus, narrow bridge; ancorae long and slender, anterior projection pointed, posterior
projection flat, posterior projection broadly expanded; lophi bilobate.
8. Odontomellus manipurensis (Pl. 1, Fig. H)
Epiphallus, narrow with rounded bridge; ancorae short, anterior projection broad and
rounded, posterior projection narrow and blunt, apex acute; lophi lobiform, broad and
large.

Subfamily Gomphocerinae
9. Dnopherula strictus (Pl. 1, Fig. )
Epiphallus, bridge undivided medially; ancorae small and robust with pointed apices,
anterior projection broad, circular, posterior projection rounded; lophi bilobate, anterior
lobe rounded and slightly larger than posterior lobe.
10. Dnopherula decisus (Pl. 1, Fig. J)
Epiphallus, bridge moderate; ancorae small, pointed and incurved, anterior projection
broad with rounded apex, posterior projection narrow with acute apex; lophi bilobate,
anterior lobe of lophi smaller than posterior lobe.
11. Aulacobothrus luteips (Pl. 1, Fig. K)
Epiphallus, bridge narrow and undivided medially; ancorae small and incurved with pointed
apices, anterior projection small with rounded apex, posterior projection small with acutely
conical apex; lophi elongate and lobiform.
12. Ochrilidia geniculata (Pl. 1, Fig. L)
Epiphallus, bridge narrow and undivided; ancorae moderate, acute anterior projection
broad rounded, posterior projection rectangular; lophi trilobite.



Mun. Ent. Zool. Vol. 12, No. 1, January 2017 101

13. Leva indica (Pl. 1, Fig. M)
Epiphallus, bridge narrow and undivided medially; ancorae short with pointed apices,
anterior projection rounded; lophi small and single lobed.

Subfamily Oedipodinae
14. Ceracris nigricornis (Pl 1, Fig. O)
Epiphallus, bridge narrow and undivided medially; ancorae moderate and narrow with
pointed apices, anterior projection broad and rounded, posterior projection narrow; lophi
small.
15. Pternoscirta caliginosa (Pl. 2, Fig. A)
Epiphallus, narrow bridge and undivided; ancorae small with pointed apices, posterior
projection rectangular; lophi large, lobiform.
16. Morphacris fasciata (Pl. 2, Fig. B)
Epiphallus, narrow bridge, ancorae narrow, posterior projection flattened, expanded, apices
pointed, anterior projection broad, apices pointed; lophi large and lobiform.
17. Trilophidia annulata (Pl. 2, Fig. C)
Epiphallus, bridge narrow and undivided medially; ancorae short and incurved with acutetly
pointed apices; anterior projection short with rounded apex; posterior projection small with
acutly conical apex; lophi large and bilobed and posterior lobes with a shallow excavation.
18. Trilophidia repleta (Pl. 2, Fig. D)
Epiphallus, bridge narrow and undivided medially, ancorae long and narrow, anterior
projection broadly rounded, posterior projection flattened; lophi large, broad basally and
narrowingly apically.
19. Oedaleus abruptus (Pl. 2, Fig. E)
Epiphallus, bridge moderately broad, undivided, straight medially; ancorae moderately
curved and obtuse at apex, anterior projections well developed with obtusely conical apex,
posterior projections small with angularly rounded apex; lophi large, lobiform, bilobate.
20. Oedaleus senegalensis (Pl. 2, Fig. F)
Epiphallus, bridge narrow, undivided, curved medially; ancorae moderate, anterior
projection narrow and pointed posterior projection broad; lophi large and bilobate.
21. Aiolopus simulatrix (Pl. 2, Fig. G)
Epiphallus, bridge moderately narrow and undivided medially, anterior margin slightly
incurved in the middle; ancorae moderately broad, curved and pointed at tips, anterior
projection small with obtusely rounded apex, posterior projection small with obtuse apex;
lophi large and lobiform.
22, Aiolopus thalassinus (Pl. 2, Fig. H)
Epiphallus, bridge moderately narrow and undivided medially; ancorae broad, curved with
acute tips, anterior projection small with obtuse apex, posterior projection small with obtuse
apex; lophi large and lobiform.
23. Sphingonotous savignyi (Pl. 2, Fig. I)
Epiphallus, bridge narrow; ancorae large, anterior projection pointed, posterior projection
narrow, acute; lophi narrow elongate, bilobate.
24. Heteropternis respondens (Pl. 2, Fig. J)
Epiphallus, bridge short and narrow, undivided medially, anterior margin slightly incurved
in the middle; ancorae small and incurved with acute apex, anterior and posterior projection
broad with rounded apex; lophi large, bilobate and lobiform.
25. Dittopternis venusta (Pl. 2, Fig. K)
Epiphallus, bridge short and undivided; ancorae moderately large, anterior projection
broad with obtuse apex, posterior projection narrow with acute apex; lophi large and
bilobate.
26. Acrotylus humbertianus (Pl. 2, Fig. L)
Epiphallus, bridge moderately wide and undivided medially, anterior margin incurved in the
middle; ancorae short, narrow with incurved and pointed tips, anterior projection small
with rounded apex; posterior projection small with obtuse apex; lophi bibobate, finely
sculptured.
27, Acrotylus insubricus (Pl. 2, Fig. M)
Epiphallus, bridge moderately wide and undivided medially, anterior margin incurved in the
middle; ancorae elongate, narrow with incurved and pointed tips, anterior projection small
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with obtuse apex, posterior projection small with obtuse apex; lophi bibobate, finely
sculptured.

28. Locusta migratoria (Pl. 2, Fig. N)

Epiphallus, bridge moderately narrow and undivided medially; ancorae comparatively large
and incurved with pointed tips, anterior projection small with rounded apex, posterior
projection small with obtuse apex; lophi large and bilobate with strongly separated lobe.

29. Gastrimargus africanus (Pl. 2, Fig. O)

Epiphallus, bridge narrow and undivided medially, anterior margin incurved in the middle;
ancorae small and incurved with acute apex; anterior projection small and incurved with
acute apex; posterior projection small with obtuse apex; lophi large, bilobate and lobiform.

Subfamily Oxyinae
30. Oxya hyla hyla (Pl. 3, Fig. A)
Epiphallus, bridge moderately broad and divided medially; ancorae absent, anterior
projection broad, rounded, posterior projection narrow with acute apex; lophi large hook
like.
31. Oxya hyla intricata (Pl. 3, Fig. B)
Epiphallus, bridge rounded and divided medially with high projections in the middle,
anterior projection flattened, posterior projection small, with acute apex; lophi broad,
flattened and tooth like inner lophi.
32. Oxya fuscovittata (Pl. 3, Fig. C)
Epiphallus, bridge narrow and divided medially; ancorae absent, anterior projection short
with rounded apex, posterior projection short with acute apex and with boat shaped outer
lophi and tooth like inner lophi, of the later the left lophus is always less developed than the
right.
33. Oxya nitidula (Pl. 3, Fig. D)
Epiphallus, bridge broad, divided medially, anterior projection small, hook like, curved
inward, posterior projection small, rounded; lophi small, streak like.
34. Oxya japonica japonica (Pl 3, Fig. E)
Epiphallus, bridge broad, undivided medially, anterior projection narrow, elongate, hook
like, posterior projection not distinct; lophi elongate hook like and tooth like inner lophi.
35. Oxya velox (Pl. 3, Fig. F)
Epiphallus, moderately broad divided medially, anterior projection small, hook like,
posterior projection indistinct; lophi small with acute apex.
36. Gesonula punctifrons (Pl. 4, Fig. G)
Epiphallus, bridge narrow small and undivided medially; ancorae elongate and slender with
pointed apices, anterior projection well developed with rounded apex, posterior projection
indistinct; lophi small lobiform, bilobate.

Subfamily Spathosterninae
37. Spathosternum prasiniferum (Pl. 3, Fig. H)
Epiphallus, bridge wide and undivided; ancorae small with bluntly rounded and incurved
apices, anterior projection long with obtuse and incurved apices, posterior projection short
with obtuse apex; lophi small and rounded.

Subfamily Hemiacridinae
38. Hieroglyphus oryzivorus (Pl. 3, Fig. I)
Epiphallus bridge undivided; ancorae small, incurved with acute apices, anterior projection
long, apex obtuse, posterior projection small with rounded apex; lophi large.
39. Hieroglyphus banian (Pl. 3, Fig. J)
Epihallus, bridge narrow and undivided with central protrusion at base; ancorae small,
turned inwards with acute apices, anterior projection small with obtuse apex, posterior
projection weakly developed; lophi robust and large with two inner lobes and sinuate outer
edges.
40. Hieroglyphus nigrorepletus (Pl. 3, Fig. K)
Epiphallus, bridge narrow and undivided, concave; ancorae small, turned inwards with
acute apices, anterior projection small, apex obtuse and incurved, posterior projection small
with rounded apex; lophi robust and large.



Mun. Ent. Zool. Vol. 12, No. 1, January 2017 103

Subfamily Catantopinae
41. Pachyacris violascens (Pl. 4, Fig. A)
Epiphallus, bridge undivided; ancorae small, rounded, anterior projection small, blunt,
posterior projection broad, bluntly rounded; lophi lobiform.
42. Catantops innotabilis (Pl. 4, Fig. B)
Epiphallus, bridge broad and undivided medially, claw shaped ancorae, anterior projection
broad rounded, posterior projection elongate with obtuse apex; lophi broad and lobiform.
43. Catantops pinguis (Pl. 4, Fig. C)
Ephiphallus, bridge undivided medially, narrow triangular ancorae, anterior projection
basically rounded, posterior projection elongate obtuse; lophi narrow and lobiform.
44. Catantops karnyi (Pl. 4, Fig. D)
Epiphallus, bridge narrow and undivided medially; ancorae small and incurved with acutely
pointed apex, anterior projection small with truncated apex, posterior projection small with
obtuse apex; lophi large and lobiform.
45. Xenocatantops humilis brachycerus (Pl. 4, Fig. E)
Epiphallus, bridge narrow, undivided medially; ancorae small, incurved, with apices
pointed, anterior projection broadly rounded, posterior projection with blunt apices; lophi
elongate narrow.
46. Xenocatantops humilis humilis (Pl. 4, Fig. F)
Epihallus, bridge broad and undivided medially; ancorae large and incurved with acutely
pointed apex, anterior projection large with blunt apex, posterior projection small with
obtuse apex; lophi large and lobiform.
47. Navasia insularis (Pl. 4, Fig. G)
Epiphallus, bridge narrow, undivided medially; ancorae long, narrowing apically with
pointed apices, anterior projection long, blunt, posterior projection small, narrow, blunt;
lophi lobiform.
48. Oxyrrhepes obtuse (Pl. 4, Fig. H)
Ephiphallus, bridge narrow and undivided medially, anterior margin incurved in the
middle; ancorae moderately large and incurved with blunt apex, anterior projection large
with rounded apex, posterior projection small with obtuse apex; lophi small, finger shaped
and incurved.

Subfamily Coptacidinae
49. Eucoptacra binghamii (Pl. 4, Fig. I)
Epiphallus, bridge narrow and divided medially; ancorae moderately broad with pointed
apex, tooth shaped and incurved, anterior projection broadly rounded with obtuse apex,
posterior projection less developed, bluntly rounded; lophi large, curved.
50. Eucoptacra praemorsa (Pl. 4, Fig. J)
Epiphallus, bridge narrow and divided medially; ancorae large, tooth shaped and incurved,
anterior projection broad with obtuse apex, posterior projection broad with rounded apex;
lophi large and lobiform.
51. Epistaurus aberrans (Pl. 4, Fig. K)
Epiphallus, bridge divided medially; ancorae moderate with pointed apex, anterior and
posterior projections broadly rounded; lophi bilobed.

Subfamily Cyrtacanthacridinae
52. Anacridium flavescens (Pl. 4, Fig. L)
Epiphallus, bridge broad, undivided medially; ancorae absent; lophi large with pointed
apices, anterior and posterior projections absent.
53. Anacridium aegyptium (Pl. 4, Fig. M)
Epiphallus, bridge narrow, undivided medially; ancorae absent; lophi large lobe-shaped,
anterior and posterior projections absent.
54. Cyrtacanthacris tatarica (Pl. 4, Fig. N)
Epiphallus, bridge narrow and undivided; ancorae absent, anterior projection small and
rounded, posterior projection absent; lophi elongate, lobiform.
55. Schistocerca gregaria (Pl. 4, Fig. O)
Epiphallus, bridge broad and undivided; ancorae absent; lophi large, angular and lobiform,
lateral plates and their projections prominent.
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Subfamily Euprepocnemidinae
56. Heteacris nobilis (Pl. 5, Fig. A)
Ephiphallus, bridge broad and divided medially; ancorae small, pointed and incurved,
anterior projection small with excurved obtuse apex, posterior projection short with atuse
apex; lophi large and lobiform.
57. Heteracris littoralis (Pl. 5, Fig. B)
Epiphallus, bridge broad and divided medially; ancorae small, pointed and incurved,
anterior projection small with incuved acute apex, posterior projection short with obtuse
apex; lophi large and lobiform.
58. Tylotropidius varicornis (Pl 5, Fig. C)
Epiphallus, bridge narrow and undivided; ancorae small, obtuse and incurved, anterior
projection small and obtuse, posterior projection short with obtuse apex; lophi small,
lobiform.
59. Eyprepocnemis alacris (Pl. 5, Fig. D)
Epiphallus, bridge narrow and undivided, convex medially; ancorae moderately large,
obtuse and incurved, anterior and posterior projection absent; lophi lobiform.

Subfamily Tropidopolinae
60. Tristria pulvinata (Pl. 5, Fig. E)
Epiphallus, narrow and undivided bridge; ancorae small with obtusely rounded apices and
incurved, anterior projection excurved, small, narrow with rounded apex, posterior
projection weakly developed; lophi small and narrow.

DISCUSSION

Comparative study of epiphallus in sixty species of the family Acrididae
revealed that there are certain characters i.e. presence or absence of ancorae,
mono-, bi- or trilobite condition of lophi and shape of ancorae and lophi have
significant value in separating various families, genera and species of Acridoidea.
Presence of dorso-lateral appendages in the family Pyrgomorphidae which is
absent in all genera belonging to the family Acrididae.

Presence or absence of ancorae and single, bi- or trilobite condition of lophi
are considered as generic characters. Bridge without ancorae, lophi large lobiform
in Anacridium, Cyrtacanthacris and Schistocerca; bridge with ancorae, lophi
large lobiform in Heteracris and Navasia; bridge with ancorae, lophi small in
Oxyrrhepes and Tristria; bridge with ancorae, lophi finger shaped in Tristria and
Xenocatantops; bridge with ancorae, lophi bilobate in Dnopherula, Acrotylus,
Neohelithera, Locusta and Truxalis; bridge narrow, lophi lobiform in Aiolopus,
bridge with ancorae, lophi trilobite in Ochrilidia together with other generic
characters have made the identification of the genera more perfect and
convenient. Broad or narrow condition of bridge; shape of ancorae and lophi are
suggested as specific character in separating various species within the genera
Anacridium, Catantops, Heteracris, Oxya, Dnopherula, Hieroglyphus,
Eucoptacra, Truxalis, Trilopidia, Oedaleus, Acrotylus, Aiolopus, Catantops and
Xenocatantops.
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Plate 1. A-N Epiphallus A. Truxalis eximia, B. Truxalis nasuta, C. Acrida exaltata, D.
Neophlaeoba walayarensis, E. Phlaeoba infumata, F. Orthochtha indica, G. Neohilethera
maculatipennis, H. Odontomellus manipurensis, 1. Dnopherula strictus, J. Aulacobothrus
luteips, K. Dnopherula decisus, L. Ochrilidia geniculata, M. Leva indica, N. Ceracris
nigricornis.
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Plate 2. A-O Epiphallus; A. Pternoscirta caliginosa, B. Morphacris fasciata, C. Trilophidia
annulata, D. Trilophidia repleta, E. Oedaleus abruptus, F. Oedaleus senegalensis, G.
Aiolopus simulatrix, H. Aiolopus thalassinus, 1. Sphingonotous savignyi, J. Heteropternis
respondens, K. Dittopternis venusta, L. Acrotylus humbertianus, M. Acrotylus insubricus,
N. Locusta migratoria, O. Gastrimargus africanus.
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Plate 3. A-K. Epiphallus; A. Oxya hyla hyla, B. Oxya hyla intricata, C. Oxya fuscovittata, D.
Oxya nitidula, E. Oxya japonica japonica, F. Oxya velox, G. Gesonula punctifrons, H.
Spathosternum prasiniferum, 1. Hieroglyphus oryzivorus, J. Hieroglyphus banian, K.
Hieroglyphus nigrorepletus.
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Plate 4. A-O Epiphallus; A. Pachyacris voilascens, B. Catantops innotabilis, C. Catantops
pinguis, D. Catantops karnyi, E. Xenocatantops humilis brachycerus, F. Xenocatantops
humilis humilis, G. Navasia insularis, H. Oxyrrhepes obtusa, 1. Eucoptacra binghamii, J.
Eucoptacra praemorsa, K. Epistaurus aberrans, L. Anacridium flavescens, M. Anacridium
aegyptium, N. Cyrtacanthacris tatarica, O. Schistocerca gregaria.
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Plate 5. A-E Epiphallus; A. Heteacris nobili, B. Heteracris littorali, C. Tylotropidius
varicornis, D. Eyprepocnemis alacris, E. Tristria pulvinata.
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[Ozdikmen, H. 2017. Updated species group taxa of Phytoecia (Phytoecia) Dejean in
Turkey with a new status (Coleoptera: Cerambycidae: Lamiinae). Munis Entomology &
Zoology, 12 (1): 110-119]

ABSTRACT: The subspecific status of Phytoecia caerulea (Scopoli, 1772) in Turkey is
discussed and reviewed. In accordance with this, Phytoecia baccueti (Brullé, 1832) new
status is upgraded from subspecies level to the species level. The presence of Phytoecia
caerulea bethseba Reiche & Saulcy, 1858 in Turkey is proved. Thus, the list of Turkish
Phytoecia (s.str.) Dejean, 1835 is updated with their type information, range and known
provincial distribution in Turkey.

KEY WORDS: P. baccuett, P. caerulea bethseba, new status, Turkey

The genus Phytoecia Dejean includes many subgenera. Number of subgenera
are changed according to different authors. Lobl & Smetana (2010) mentioned 9
subgenera for the genus in their catalogue. According to Danilevsky (2016), the
genus includes 16 subgenera as Barbarina Sama, 2010; Coptosia Fairmaire, 1865;
Metallidia Kasatkin, 2012; Opsilia Mulsant, 1863; Pilemia Fairmaire, 1864;
Pseudocoptosia Pic, 1900; Pseudomusaria Pic, 1900 with stated 9 subgenera in
Palaearctic catalogue of Lobl & Smetana (2010).

The subgenus Phytoecia Dejean included 45 species for Palaearctic Region in
Lobl & Smetana (2010). Danilevsky (2016) stated 49 species with 4 newly
described species as P. bialookii Danilevsky, 2010 from Turkey, P. kartalensis
Danilevsky, 2010 from Turkey, P. napolovi Danilevsky, 2012 from Israel and P.
shokhini Kasatkin, 2010 from Turkey for the subgenus.

Thus the subgenera is represented by 19 species in Turkey according to
Ozdikmen (2012) and Danilevsky (2016).

In addition, during the study of the collected Cerambycidae specimens in my
collection, subspecific status and known distribution patterns of the species
Phytoecia caerulea (Scopoli, 1772) in Turkey are discussed and reviewed in detail.
As a result of this, Phytoecia baccueti (Brullé, 1832) is upgraded from subspecies
level to the species level necessarily (stat. n.) and also the presence of Phytoecia
caerulea bethseba Reiche & Saulcy, 1858 in Turkey is proved. So the number of
representing species of the subgenus in Turkey raised up 19 to 21. In accordance
with this, all members of Turkish Phytoecia (s.str.) are presented in the text.

MATERIAL AND METHODS

A total of 283 specimens were collected from various localities in 14 different
provinces as Aksaray, Ankara, Antalya, Balikesir, Cankiri, Corum, Gaziantep,
Hatay, Karaman, Kirikkale, Konya, Nevsehir, Nigde and Osmaniye of Turkey in
1997-2014, were evaluated. All specimens were deposited at Gazi University of
Ankara (Turkey).

Information in the present text is given in following order:
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The subfamily and the tribe names are given simply. For the generic names,
the type species and synonyms are provided under the taxon name. For each
species, the whole subspecies are provided under the taxon names. For each
species group taxa, reported from Turkey, are given alphabetically. The Turkish
distribution patterns for each species group taxon are given only concerning
provinces. Turkish endemic taxa are marked with the sign (*). The type
information for each species group taxa are arranged under Tavakilian (2016).
For distributional data of the taxa, Ozdikmen (2007, 2008a, b, 2011, 2013) for
Turkey and Lobl & Smetana (2010), Danilevsky (2016) for World are used in the
text chiefly. Distributional abbreviations for the works are available to Lobl &
Smetana (2010).

RESULTS

Phytoecia (s.str.) baccueti (Brullé, 1832) new status and the presence
of Phytoecia caerulea bethseba in Turkey

According to Lobl & Smetana (2010) and Danilevsky (2016), Phytoecia
caerulea (Scopoli, 1772) includes three subspecies as Phytoecia caerulea caerulea
(Scopoli, 1772) [in most of Europe (including European Turkey), Kazakhstan,
Tajikistan, Turkmenistan, Uzbekistan, Caucasus, Transcaucasia, Iran, Turkey
(Anatolia) and Syria], Phytoecia caerulea baccueti (Brullé, 1832) [only in Greece
and Turkey] and Phytoecia caerulea bethseba Reiche & Saulcy, 1858 [only in
Middle East (Israel, Jordan, Lebanon and Syria) and Iran].

As seen above, the species has been represented with only two subspecies as
the nominative subspecies and Phytoecia caerulea baccueti in Turkey. In real,
however, the subspecies Phytoecia caerulea bethseba also occurs in Turkey.
Because it was recorded by Demelt (1963) from Adana and Hatay provinces in
South Turkey (Fig. 1). Unfortunately, the records of Demelt (1963) were
overlooked in both catalogical works.

Saperda baccueti was described by Brullé (1832) from Greece (Peloponnes:
Modon env.). It has been regarded as a subspecies of Phytoecia caerulea since a
very long time.

A total of 283 specimens of Phytoecia caerulea that were collected from 14
different provinces from Turkey in 1997-2014, were evaluated in terms of
subspecific status. 142 of them were determined as Phytoecia caerulea caerulea
and 137 of them as Phytoecia caerulea baccueti.

As a result of this, Phytoecia caerulea baccueti should be accepted as a
separate species because of its distribution patterns in Turkey are overlapped with
that of Phytoecia caerulea caerulea at least for five provinces as Aksaray, Cankiri,
Corum, Kirikkale and Konya. After old records from Turkey, overlapping area is
wider than result of the present work. So the status is unavailable to the rule of
allopatric distribution of subspecies. The status does not explain as hybridization
area as seen in figures 2 and 3.

In the present work, a total of 142 collected specimens from 11 different
provinces in Turkey as 48 from Osmaniye, 41 from Cankiri, 33 from Hatay, 6 from
Nigde, 4 from Aksaray, 3 from Corum, 2 from Gaziantep, 2 from Konya, 1 from
Igel, 1 from Karaman and 1 from Kirikkale provinces for Phytoecia caerulea
caerulea, and a total of 141 collected specimens from 10 different provinces in
Turkey as 46 from Cankiri, 45 from Kirikkale, 32 from Ankara, 8 from Aksaray, 4
from Antalya, 2 from Corum, 2 from Konya, 1 from Balikesir and 1 from Nevsehir
provinces for Phytoecia baccueti are examined.
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Consequently, I propose Phytoecia baccueti (Brullé, 1832) should be regarded
as a separate species.

For example, recently I collected 41 specimens of Phytoecia caerulea caerulea
from 18 different localities (including Central, Eldivan, Kizilirmak, Kursunlu and
Orta counties) and 46 specimens of Phytoecia baccueti from 25 different localities
(including Central, Kizilirmak, Korgun and Orta counties) of Cankir1 provinces in
the spring and summer of 2014. I see that Phytoecia caerulea caerulea and
Phytoecia baccueti are collected with together in the same localities and
populations (at least 12 different localities including Central, Kizihirmak and Orta
counties of Cankir1 province). Overlapping localities can see in Table 1.

It is clear that both taxa do not belong to the same species. Both taxa from the
same locality are photographed in figure 4.

Phytoecia caerulea caerulea and Phytoecia baccueti have been recorded by
various authors from Turkey (Figs. 2 and 3).

Old records of Phytoecia baccueti in Turkey can be presented as follows:

Istanbul prov., Izmir prov., Antalya prov., Isparta prov. (Demelt & Alkan,
1962); Kiitahya prov. (Breuning et Villiers, 1967); Konya prov., Izmir prov.,
Denizli prov. (Tuatay et al., 1972); Izmir prov. (Giil-Ziimreoglu, 1972); Ankara
prov., Isparta prov., Burdur prov., izmir prov., Aydin prov., Denizli prov., Manisa
prov. (Giil-Zimreoglu, 1975); Bilecik prov., Burdur prov. (Adlbauer, 1988);
Bilecik prov., Denizli prov., Izmir prov. (Tozlu et al., 2003); Yozgat prov. (Sama,
Rapuzzi & Ozdikmen, 2012).

Consequently, the known species group taxa of Turkish Phytoecia (s.str.) must
be updated. In accordance with this, all members of Turkish Phytoecia with the
new species, new subspecies and new status can be presented as follows:

List of the Turkish taxa of the nominal subgenus Phytoecia
(Phytoecia), using Lobl and Smetana’s catalogic country codes (2010).

Subfamily Lamiinae Latreille, 1825
Tribe Phytoeciini Mulsant, 1839
Genus Phytoecia Dejean, 1835: 351
Subgenus Phytoecia Dejean, 1835: 351
[Type species Cerambyx cylindricus Linnaeus, 1758]
Phytoecia (Hoplotoma) Pérez-Arcas, 1874: 151 [Type species Phytoecia malachitica P. H. Lucas,
1849]

*P. annulipes Mulsant & Rey, 1863: 165 (Holotype ?, ex collection Louis Reiche > R.
Oberthiir, Muséum National d'Histoire Naturelle, Paris) [Type locality “Caramanie”
(Turkey: Icel)] A: TR
Turkish distribution patterns: Afyon, Aksaray, Ankara, Bayburt, Bolu, Corum,
Erzurum, Hatay, Icel, Kahramanmaras, Kars, Kastamonu, Kiitahya, Mus, Osmaniye,
Yozgat provinces.

P. asiatica Pic, 1891: 102

*P. asiatica asiatica Pic, 1891: 102 (Lectotype ?, ex collection M. Pic, Muséum
National d'Histoire Naturelle, Paris) [Type locality “Akbez” (Turkey: Hatay), not
Syria] A: TR

achilleae Holzschuh, 1971: 68 [Turkey: Adana: Nurdag1 pass]

Turkish distribution patterns: Adana, Hatay provinces.
Remarks: The subspecies was given by Lobl and Smetana (2010) and Danilevsky
(2015) also from Syria on the base of type locality wrongly. Because Akbez is in
Turkey, not Syria at the present day.


http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=28034
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=28034
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=28034
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=20848
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=20848
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=20848
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P. asiatica sublineata Holzschuh, 1984: 159 (Phytoecia achilleae ssp.) (Holotype J,
collection Carolus Holzschuh, Villach) [Type locality “Chosrow” (Armenia)] A: AB
ARTR
Turkish distribution patterns: Mus province.

P. baccueti Brullé, 1832: 262 (Saperda) new status (Syntypes, Muséum National
d'Histoire Naturelle, Paris) [Type locality “Morea: Modon env.” (Greece)] E: GR A: TR
Turkish distribution patterns: Aksaray, Ankara, Antalya, Aydmn, Balikesir, Bilecik,
Burdur, Cankiri, Corum, Denizli, Eskisehir, Isparta, Istanbul, Izmir, Kayseri, Kirikkale,
Konya, Kiitahya, Manisa, Nevsehir, Yozgat provinces.

P. bangi Pic, 1897: 189 (Syntypes & & ?, ex collection M. Pic, Muséum National d'Histoire
Naturelle, Paris) [Type locality “Mardin” (Turkey)] A: IN TR
Turkish distribution patterns: Igel, Kayseri, Mardin, Nigde, Osmaniye provinces.

*P. bialookii Danilevsky, 2010: 22 (Holotype &, collection Mikhail Danilevsky, Moscow)
[Type locality “Tatvan: Giiroymak env.” (Turkey: Bitlis)] A: TR
Turkish distribution patterns: Bitlis, Mug provinces.

P. bodemeyeri Reitter, 1913: 665 (Syntypes dd & 29, ex collection Edmund Reitter,
Magyar Természettudomanyi Miizeum, Budapest) [Type locality “Luristan” (Iran)] A:
INTR
Turkish distribution patterns: Catalogic record only, another published data absent
until now.

P. caerulea Scopoli, 1772: 102 (Leptura)

P. caerulea bethseba Reiche & Saulcy, 1858: 17 (Phytoecia bethseba) [Type locality
“Palestina”] A: INISJO LE SY TR
Turkish distribution patterns: Adana, Hatay provinces.

Remarks: The subspecies was not given by Lobl and Smetana (2010) and
Danilevsky (2015) from Turkey. Because both works were overlooked the Turkish
records of Demelt (1963). So it occurs also in Turkey.

P. caerulea caerulea Scopoli, 1772: 102 (Leptura) [Type locality “Carniola”
(Slovenia)] E: AL AU BH BU BY CR CT CZ GR HU IT MC MD PT RO SK SL SP ST
SZTR UKYU A: AB AR GG IN KZ SYTD TM TR UZ

viridis Gronovius, 1764: 163 [n. 546] (Cerambyx) [?]

rufimana Schrank, 1789: 77 (Saperda) [Austria]

flavimana Creutzer, 1796: 15 (Saperda) [Germany]

coelestis Townson, 1797: 469 (Saperda) [Hungary]

gilvimana Ménétriés, 1832: 227 (Saperda) [Azerbaijan: Saliane]
Turkish distribution patterns: Adana, Afyon, Aksaray, Ankara, Bolu, Burdur,
Cankir1, Corum, Diizce, Eskisehir, Erzurum, European Turkey (?Edirne), Isparta,
icel, Kahramanmaras, Karabiik, Karaman, Kastamonu, Kayseri, Kirikkale, Kirsehir,
Konya, Manisa, Mugla, Nevsehir, Nigde, Osmaniye, Samsun, Sivas, Yozgat
provinces.

P. croceipes Reiche & Saulcy, 1858: 17 [RN] (Holotype, ex collection E. Mulsant, Muséum
National d'Histoire Naturelle, Paris as P. puncticollis) [Type locality “Caramanie”
(Turkey: Icel)] A: AB AR CY GG IQ IN IS LE SY TR

puncticollis Mulsant & Wachanru, 1852: 175 [HN] [Turkey: icel]

macilenta Mulsant & Wachanru, 1863: 421 [RN] [Turkey: Igel]

longicollis A. Costa, 1878: 27 [Palestina: Jerusalem]

annulifera Pic, 1900: 67 (Phytoecia croceipes var.) [Palestina: Jericho]
Turkish distribution patterns: Adana, Diyarbakir, Hatay, Icel, Izmir, Konya, Mardin,
Nigde, Osmaniye, Tunceli provinces.

P. cylindrica Linnaeus, 1758: 394 (Cerambyx) (Syntypes, ex collection C. Linnaeus,
Zoologiska Institutionen, Uppsala) [Type locality “Suecia” (Sweden)] E: AU BE BH BU
BYCRCTCZDEEN FI FRGB GE GRHU IR IT LA LS LT LU MC MD NL NR NT PL PT


http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10622
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=17935
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=17935
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=28180
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=28180
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=28180
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=36701
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=28181
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=28181
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10621
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10621
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10621
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10565
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10565
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RO SKSLSPSTSVSZTR UKYU A: AB AR ES FE GG IN KZ TR WS XIN

cinereus DeGeer, 1775: 75 (Cerambyx) [?]

verna O. F. Miiller, 1776: 94 (Leptura) [Denmark]

silphoides Schrank, 1781: 145 (Cerambyx) [Austria: Vienna]

fuliginosa Scopoli, 1786: 49 (Leptura) [Italy: Insubria]

simplonica Stierlin, 1878: 438 [Switzerland: Alpes: Simplon]

grandis Pic, 1891: 2 [DA] (Phytoecia cylindrica var.) [Turkey: Hatay: Akbez]

kammereri Schatzmayr, 1928: 47 (Phytoecia cylindrica ssp.) [Italy: Basilicata: M. Vulture]
Turkish distribution patterns: Ankara, Diizce, Hatay, Istanbul, Izmir, Kahramanmaras,
Kars, Kastamonu, Kayseri, Kirikkale, Nigde, Tunceli provinces.

*P. gamzeae Ozdikmen, 2017a: 23 (Holotype &, collection H. Ozdikmen, Zoological
Museum of Gazi University, Ankara) [Type locality “Sabanozii, Biiyiikyakali village”
(Turkey: Cankir1)] A: TR
Turkish distribution patterns: Ankara, Cankiri, Corum, Kirikkale, Konya provinces.

P. geniculata Mulsant, 1863: 420

P. geniculata geniculata Mulsant, 1863: 420 (Syntypes, ex collection Perroud >
Salesse, 1932 > Pic, 1958, Muséum National d'Histoire Naturelle, Paris) [Type
locality “Turkey”)] A: CY IN IQ IS JO LE PA TR

nazarena Reiche, 1877: cxxxvi [Israel: Nazareth]

ingeniculata T. Pic, 1900: 67 [Israel: Galilea: Akko]

palaestina Pic, 1930: 3 (Phytoecia geniculata var.) [Palestina: Jerusalem]
Turkish distribution patterns: Adana, Ankara, Antalya, Aydin, Bilecik, Burdur,
Bursa, Canakkale, Corum, Denizli, Gaziantep, Hatay, I¢el, Izmir, Kahramanmaras,
Kastamonu, Kiritkkale, Manisa, Osmaniye, Siirt provinces.

P. geniculata orientalis Kraatz, 1871: 272 [RN] (Phytoecia orientalis) (Syntypes, ex
collection Louis Reiche > R. Oberthiir, Muséum National d'Histoire Naturelle, Paris
as P. fuscicornis) [Type locality “Istanbul env.” (Turkey)] E: BU GR TR

fuscicornis Mulsant & Rey, 1863: 168 [HN] [Turkey: istanbul env.]
donatellae Rapuzzi & Sama, 2010: 187 (Phytoecia icterica ssp.) [Greece: Joannina]
Turkish distribution patterns: Edirne, Istanbul provinces.

P. icterica Schaller, 1783: 292 (Cerambyx) [Type locality “Halae Saxonum” (Germany)] E:

AU BH BU CRCZFR GE HU IT LU MC MD PL PT RO SKSL SP ST SZTR UKYU A: KZ
TR WS

ephippium Fabricius, 1793: 317 (Saperda) [Hungary]

ragusana Kiister, 1844: 55 (Oberea) [DA] [Croatia: Ragusa (Dubrovnik)]

subannulipes Pic, 1915: 11 [Romania: Comana & Vlasca]
Turkish distribution patterns: Afyon, Ankara, Antalya, Bayburt, Bitlis, Bolu, Corum,
Diizce, Erzurum, European Turkey (?Edirne), Gaziantep, Hatay, Istanbul,
Kahramanmaras, Kars, Kastamonu, Kilis, Konya, Kiitahya, Osmaniye, Yozgat provinces.

*P. kartalensis Danilevsky, 2010: 21 (Holotype o, collection Mikhail Danilevsky, Moscow)
[Type locality “Mihaliggik: Kartal pass” (Turkey: Eskisehir)] A: TR
Turkish distribution patterns: Eskigehir province.

P. manicata Reiche & Saulcy, 1858: 17 (Syntypes & & ?, ex collection Louis Reiche > R.
Oberthiir, Muséum National d'Histoire Naturelle, Paris) [Type locality “Syria”] A: IS JO
LE PA SY TR .
Turkish distribution patterns: Adana, Ankara, Diyarbakir, Hatay, Isparta, Izmir,
Kahramanmaras, Kirikkale, Kocaeli, Konya, Osmaniye, Siirt provinces.

P. nigricornis Fabricius, 1782: 499 (Saperda) (Holotype, ex collection J. C. Fabricius,
Zoologisk Museum, Copenhague) [type locality “Leipzig” (Germany)] E: AL AU BE BH
BUBYCRCTCZEN FI FRGE GRHU IT LA LT LU MC MD NT PL RO SK SL SP ST SV
SZTR UKYU A: AB AR ES GG KZTR WS

melanoceras Gmelin, 1790: 1838 (Cerambyx) [Germany: Leipzig]
canaliculata Frolich, 1793: 144 (Saperda) [Austria]
solidaginis Bach, 1856: 39 [Germany: Sachsen]


http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=37319
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=37319
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10581
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10581
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10581
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=37642
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=37642
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=37642
http://lully.snv.jussieu.fr/titan/pop_up_biblio.php?numero_synonyme=10567&numero_auteur=2406&annee_sy=1783&numero_biblio=2691
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=36700
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=15362
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=15362
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=15362
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10566
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10566
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Jjulii Mulsant, 1863: 429 [France: Seine: Asniere]

caroni Mulsant & Godart, 1876: 419 [France: Indre et Loire: Tours env.]

tristriga Reitter, 1913: 70 (Phytoecia nigricornis var.) [Russia: Orenburg (Ural): Guberlya]
Turkish distribution patterns: Adana, European Turkey (?Edirne or Kirklareli), Nigde
provinces.
Remarks: The species was not given by Lobl and Smetana (2010) and Danilevsky (2015)
from Anatolia (Asian Turkey). Because both works were overlooked the Turkish records
of Bodemeyer (1900). So it occurs also in Anatolia for Turkey.

P. pubescens Pic, 1895: 64 (Phytoecia manicata var.) (Holotype &, ex collection M. Pic,
Muséum National d'Histoire Naturelle, Paris) [Type locality “Baudu” (Syria)] E: BH BU
CRGRMCSTA: ABARGGINISJO LESYTR

glaphyra K. Daniel, 1906: 177 [Turkey: Adana]
Turkish distribution patterns: Adana, Amasya, Ankara, Bolu, Cankiri, Corum,
Diyarbakir, Erzurum, Hatay, icel, istanbul, izmir, Konya, Mardin provinces.

P. pustulata Schrank, 1776: 66 (Cerambyx)
*P. pustulata cihanae Ozdikmen, 2017b: 54 (Holotype &, collection H. Ozdikmen,
Zoological Museum of Gazi University, Ankara) [Type locality “Gencek-Derebucak”
(Turkey: Konya)] A: TR
Turkish distribution patterns: Konya province.
P. pustulata pilipennis Reitter, 1895: 161 (Phytoecia pilipennis) (Syntypes &d, ex
collection Edmund Reitter, Magyar Természettudomanyi M{izeum, Budapest) [Type
locality “Nakhichevan: Ordubad, Araxesthal” (Armenia)] A: AB AR IN TR
vexans Reitter, 1895: 162 (Phytoecia pustulata var.) [Armenia: Nakhichevan: Araxesthal,
Ordubad]
adnexa Pic, 1947: 1 (Phytoecia pustulata var.) [Iran: Astrabad]

Turkish distribution patterns: Kars province.

P. pustulata pustulata Schrank, 1776: 66 (Cerambyx) (Syntypes, ex collection F. P.
Schrank, Naturhistorisches Museum Wien) [Type locality “Linz, Vienna” (Austria)]
E: ALAU BH BU BY CR CT CZFR GE GR HU IT LA MC MD PL PT RO SK SL SP SZ
STTR UK YU A: ABAR GG KIKZTD TR UZ

lineola Fabricius, 1781: 235 (Saperda) [Italy]

posegana Piller & Mitterpacher, 1783: 67 (Cerambyx) [Hungary: Posaganam]

vulnerata Schaller, 1783: 293 (Cerambyx) [?]

murina Marseul, 1870: 384 [Russia: Volgograd: Sarepta]

obscuripes Pic, 1895: 65 (Phytoecia pustulata var.) [?]

macedonica Pic, 1929: 9 (Phytoecia pustulata var.) [Macedonia]

brevenotata Pic, 1936: 4 (Phytoecia pustulata var.)
Turkish distribution patterns: Adana, Amasya, Bilecik, Bolu, Diizce, Edirne,
Kahramanmaras, Kirikkale, Konya, Nigde, Osmaniye, Samsun, Sivas provinces.
Remarks: The subspecies was not given by Lobl and Smetana (2010) and
Danilevsky (2015) from European Turkey. Because both works were overlooked the
record of European Turkey of Althoff & Danilevsky (1997). Moreover, the subspecies
was recorded by Senyiiz & Ozdikmen (2013) from Edirne province in European
Turkey. So it occurs also in European Turkey for Turkey.

Known other subspecies:

P. pustulata adulta Ganglbauer, 1884: 572 A: IN

P. pustulata pulla Ganglbauer, 1886: 130 E: ST A: KZKI UZ

P. rufipes Olivier, 1795: 25 (Saperda)

P. rufipes latior Pic, 1895: 66 (Phytoecia rufipes var.) (Syntypes 299, ex collection M.
Pic, Muséum National d'Histoire Naturelle, Paris) [Type locality “Akbez” (Turkey:
Hatay)] A: SY TR
Turkish distribution patterns: Adana, Aksaray, Hatay, Nigde provinces.

P. rufipes rufipes Olivier, 1795: 25 (Saperda) (Syntypes, ex collection Guillaume-
Antoine Olivier) [Type locality “Var” (France)] E: BH BU CR FR GR (Crete) IT PT
SL SP ST SZ UK A: AR ES GG IN KI KZ TD TM TR UZ WS

umbellatarum Gistel, 1831: 303 (Saperda) [Spain]
sibirica Gebler, 1833: 304 (Saperda) [Russia: Altai: Loktewsk]


http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10579
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10579
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=37319
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10618
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10618
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10618
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10571
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10571
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10571
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=19577
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=19577
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=19577
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10575
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=10575
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coeca Kiister, 1848: 85 (Oberea) [Spain: Murcia: Cartagena]

ledereri Mulsant, 1851: 132 [Spain]

femoralis Mulsant, 1862: 416 [“Algeria”, probably mislabeled]

ludovici Pic, 1891: 133 [1891m: cxxxv] [Russia: Volgograd: Sarepta]
Turkish distribution patterns: Adana, Adiyaman, Cankiri, Igel, Kahramanmaras,
Kirikkale, Malatya provinces.

*P. shokhini Kasatkin, 2010: 61 (Holotype J, ex collection D. G. Kasatkin, Rostov-na-
Donu, Collection of Zoological Institute of the Russian Academy of Sciences, Saint-
Petersbourg) [Type locality “Ovacik” (Turkey: Tunceli)] A: TR
Turkish distribution patterns: Tunceli province.

*P. subannularis Pic, 1901: 14 (Holotype, ex collection M. Pic, Muséum National
d'Histoire Naturelle, Paris) [Type locality “Syria” but may be mislabeled, could be
Turkey: Hatay] A: TR
Turkish distribution patterns: Hatay province.

P. virgula Charpentier, 1825: 225 (Saperda) (Holotype, ex collection Toussaint de
Charpentier, Museum fiir Naturkunde der Humboldt-Universitat zu Berlin) [Type
locality “Dalmatia” (Croatia)] E: AL AU BH BU BY CR CT CZ FR GE GR HU IT LT MC
MD PL PT RO SK SL SP ST SZ TR UK YU A: AB AR CY GG IN IS JO KI KZ LE SY TD
TM TR UZ XIN

punctum Ménétriés, 1832: 227 (Saperda) [Azerbaijan: Lenkoran]

cyclops Kiister, 1848: 88 [Spain: Murcia: Cartagena]

grisea Pic, 1891: 139 (Phytoecia virgula var.) [Russia: Volgograd: Sarepta]

major Pic, 1901: 14 (Phytoecia virgula var.) [Syria]

bravardi Pic, 1947: 1 (Phytoecia virgula var.) [Macedonia]
Turkish distribution patterns: Adana, Adiyaman, Afyon, Aksaray, Ankara, Amasya,
Bartin, Bayburt, Bilecik, Bingdl, Bolu, Burdur, Cankiri, Corum, Denizli, Erzincan,
Erzurum, Eskisehir, European Turkey (?Edirne), Glimiishane, Hatay, Isparta, Istanbul,
Izmir, Kahramanmaras, Karabiik, Kars, Kastamonu, Kirikkale, Konya, Kiitahya, Manisa,
Nevsehir, Nigde, Osmaniye, Samsun, Tunceli, Van provinces.

CONCLUSION

Lobl & Smetana (2010) mentioned 19 species group taxa of 17 species for
members of the subgenus Phytoecia (s.str.) in Turkey. Then, Ozdikmen (2012)
and Danilevsky (2016) gave 24 species group taxa of 19 species. According to
result of the present work, Turkish Phytoecia (s.str.) consist of 277 species group
taxa of 21 species with newly described species and subspecies (Appendix 1).

According to the present work, 6 of 21 species are endemics to Turkey. In the
other word, 29% of the known species of Turkish Phytoecia (s.str.) are endemics.
Among Palearctic species, however, 22 of 49 species are endemics for different
countries according to Danilevsky (2016). In the other word, 44% of the known
species of Palaearctic Phytoecia (s.str.) are endemics. Accordingly, the endemism
ratio of the known species of Turkish Phytoecia (s.str.) is highly lower than that of
Palearctic species. From point of this view, Turkey can include still at least a few
undescribed species.
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Figure 1. The distribution patterns of Phytoecia caerulea bethseba Reiche & Saulcy, 1858 in
Turkey.
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Figure 3. The distribution patterns of Phytoecia baccueti (Brullé, 1832) in Turkey.
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Figure 4. Phytoecia baccueti (Brullé, 1832) (left) and Phytoecia caerulea caerulea (Scopoli,
1772) (right).

Table 1. Collected specimens of Phytoecia baccueti (Brullé, 1832) and Phytoecia caerulea
caerulea (Scopoli, 1772) from Cankir1 province.

Phytoecia baccueti Phytoecia caerulea caerulea

Locality name Number of Locality name Number of

and no specimens and no specimens

Kizihrmak-1 2

Kizilirmak-2 6 Kizilirmak-2 4
Kizalirmak-3 1 Kizilirmak-3 1
Kizilirmak-4 1 Kizilirmak-4 -
Kizilirmak-5 - Kizilirmak-5 3
Kizilirmak-6 2 Kizilirmak-6 3
Kizilirmak-7 3 Kizilirmak-7 -
Kizihirmak-8 1 Kizilirmak-8 1
Kizilirmak-9 3 Kizilirmak-9 6
Kizihrmak-10 2 Kizihrmak-10 -
Kizihrmak-11 2 Kizihrmak-11 1
Kizilirmak-12 4 Kizilirmak-12 7
Central-1 2 Central-1 2
Central-2 - Central-2 1
Central-3 1 Central-3 1
Central-4 4 Central-4 1
Central-5 1 Central-5 1
Central-6 1 Central-6 -
Central-7 1 Central-7 -
Central-8 - Central-8 2
Orta-1 1 Orta-1 -
Orta-2 1 Orta-2 3
Orta-3 2 Orta-3 -
Orta-4 - Orta-4 1
Korgun-1 1 Korgun-1 -
Korgun-2 1 Korgun-2 -
Korgun-3 1 Korgun-3 -
Korgun-4 1 Korgun-4 -
Korgun-5 1 Korgun-5 -
Kurgunlu-1 - Kursunlu-1 2
Eldivan-1 - Eldivan-1 1




120 Mun. Ent. Zool. Vol. 12, No. 1, January 2017

A REVIEW OF THE GENUS BAGAUDA BERGROTH, 1903
(HETEROPTERA: REDUVIIDAE) FROM INDIA

Kailash Chandra*, Paramita Mukherjee*,
Sandeep Kushwaha**, M. E. Hassan* and B. Biswas*

* Zoological Survey of India, M, Block, New Alipore, Kolkata-700053, INDIA. E-mail:
kailash611@rediffmail.com; paramitamukho@gmail.com
“*Zoological Survey of India, Central Zone Regional Centre, Scheme No. 5, Plot No. 168-169,
Vijay Nagar, Jabalpur-482002, Madhya Pradesh, INDIA.

[Chandra, K., Mukherjee, P., Kushwaha, S., Hassan, M. E. & Biswas, B. 2017. A
review of the genus Bagauda Bergroth, 1903 (Heteroptera: Reduviidae) from India. Munis
Entomology & Zoology, 12 (1): 120-126]

ABSTRACT: The paper presents a revision of the genus Bagauda Bergroth, 1903 from India.
Key to the species of the genus and distributions of each species in India and abroad have
been included.

KEY WORDS: Heteroptera, Reduviidae, Bagauda, revision, India

Bergroth (1903) erected the genus Bagauda (Heteroptera: Reduviidae) based
on the type species Bagauda avidus Bergroth, 1903, belonging to the subfamily
Emesinae of the family Reduviidae. The family Reduviidae, commonly known as
“Assassin bugs” are the largest group of predaceous terrestrial Hemiptera,
comprising of 6878 species and subspecies under 981 genera belonging to 25
subfamilies (Henry, 2009) from the world. Of which 465 species under 144 genera
belonging to 14 subfamilies (Biswas & Mitra, 2011) are recorded from India. The
subfamily Emesinae is represented by 28 species and 14 genera under four tribes,
viz., Emesinii, Leistarchini, Metapterini and Ploiariolini. The group was
monographed by Wygodzinsky, 1966, who recognized six tribes Collartidini,
Leistarchini, Emesini, Ploiariini, Deliastini and Metapterini, comprising 86
genera, out of which 20 are monotypic and known from a single locality. Distant
(1906) erected a new species viz. Bagauda splendens from SriLanka. Later on,
Chandra et al. (2015) has recorded this species from Chhindwara District of
Madhya Pradesh, India. Paiva (1919) added another new species viz. Bagauda
cavernicola from Assam. Wygodzinsky (1966) in his monograph of Emesinae
added a new species viz. Bagauda similis from West Bengal. Till to date four
species under the genus Bagauda Bergroth has been so far known from India. In
this paper the genus Bagauda Bergroth is reviewed with a new distributional
record of Bagauda avidus Bergroth from Madhya Pradesh, key to the species of
the genus Bagauda Bergroth and distributions of each species in India and
abroad is also included.

MATERIALS AND METHODS

This study is based on 14 specimens present in Hemiptera Section, Zoological
Survey of India, Kolkata, collected from various localities of Indian subcontinent.
The specimens were studied and photographed by using a Leica Stereo
microscope M 205A. The specimens are deposited in the National Zoological
Collection of Zoological Survey of India, Hemiptera Section, Kolkata. All
measurements are in millimetres.
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RESULTS AND DISCUSSION

Genus Bagauda Bergroth, 1903
1903. Bagauda Bergroth, Rev. d’Ent., 22: 12.

Diagnosis: Macropterous; head fusiform, anteocular and postocular moderately
elevated, postocular region rounded, interocular furrow not extending behind
level of posterior border of eyes; eyes medium sized; rostrum slender, straight,
first segment reaching middle of anteocular region of head, second subequal to
first, third as long as or longer than first or second; antennae inserted nearer to
apex of head than anterior border of eyes, first segment three times longer than
pronotum; pronotum more than twice the length of head, base considerably wider
than apex, medially constricted, basal margin sinuate, completely covering
mesonotum, scutellum exposed, anterior lobe subcylindrical, narrowed
posteriorly whereas posterior lobe subrectangular with sides diverging
posteriorly; scutellum subtriangular; hemelytra passing abdominal apex, exterior
cell of membrane longer than interior cell; forelegs stout, fore femora moderately
incrassated, beneath finely spinose, fore tibia and tarsi united about as long as
femora, fore tarsi single-jointed, hind femora invariably passing abdominal apex.

Key to the species of the genus Bagauda Bergroth

1. Length 14-16 MM.....oviieieieieeeeeeecee et cavernicola Paiva
- LeNGth 10718 MIML..c.eiuiiiiieiirieieit ettt ettt st e et sb ettt st ettt b et eb et e e ebenee 2

2. Forelegs and forewings with contrasting light and dark colour pattern.........c..ccceceevueunene. 3
- Forelegs and forewings rather uniformly brownish, lacking conspicuously contrasting
PALEIN ElEMENTS......eeveeeiiieieieieeeeree ettt sae e se e e se e seeseeen avidus Bergroth

3. Fore lobe of pronotum longer than hind lobe; forelegs dark, femur with a subapical
stramineous, incomplete annulus; anterior two-thirds and posterior lobe of pronotum dark

DIOWIL ..ttt ettt ettt sitmilis Wygodzinsky
- Fore lobe of pronotum about as long as hind lobe; trochanter, base of femur and apex of
tibia of forelegs, yellowish; pronotum dark brown...........ccccccecevervrvenieennne. splendens Distant

Bagauda cavernicola Paiva, 1919
1919. Bagauda cavernicola Paiva, Rec. Indian Mus., 16: 349-377.
1966. Bagauda cavernicola, Wygodzinsky, Bull. Amer. Mus. Nat. Hist., 133: 95.
1990. Bagauda cavernicola, Maldonado, Carribbean J. Sci. (special ed.), 99 pp.

Description: Body castaneous brown in colour (Fig. 1); anterior region of fore
lobe of pronotum and hind lobe dark brown, rest yellowish brown (Fig. 2);
membrane fuliginous, a large round spot on corium; apex of fore, mid and hind
femora and base of fore, mid and hind tibiae creamy white; head (1.47 mm)
shorter than anterior lobe of pronotum (1.74 mm), anteocular region of head (0.91
mm) distinctly longer than postocular region (0.55 mm); first segment of
antennae (10.53 mm) longer than second segment (9.84 mm) and exceeding the
length of head and pronotum together (4.72 mm); first segment of rostrum (0.46
mm) slightly shorter than second segment (0.52 mm), third segment (0.61 mm)
longer than second segment (0.52 mm) (Fig. 3); anterior lobe of pronotum (1.74
mm) slightly longer than posterior lobe (1.50 mm) and constricted area of
pronotum extending to the anterior half of posterior lobe; scutellum transverse;
hemelytra exceeding the length of abdomen; legs with hind tibiae (22.33 mm) 1.5
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times longer than hind femora (14.58 mm), first tarsal joint slightly longer than
second joint but shorter than third joint.

Measurements: (1 ¢ in mm). Body length 15.57; head length 1.47, width across
eye 1.10; length of anteocular region 0.91, postocular region 0.55; length of
antennae 26.37, lengths of antennal segments I: 10.53, II: 9.84, III: 4.04, and IV:
1.95; rostral length 1.701, length of rostral segments I: 0.46, II: 0.52 and III: 0.61;
length of pronotum 3.25; length of anterior pronotal lobe 1.74, posterior pronotal
lobe 1.50, width of anterior pronotal lobe 1.19, posterior pronotal lobe 1.76; length
of fore coxa: 2.55, trochanter: 0.65, femur: 4.02, tibia: 2.23, tarsus: 1.70, claws:
0.12; mid coxa: 0.70, trochanter: 0.51, femur: 11.01, tibia: 15.27, tarsus: 0.37,
claw: 0.12; hind coxa:1.03, trochanter: 0.51, femur: 14.58, tibia: 22.33, tarsus:
0.55, claw: 0.14.

Material examined: 6exs., India: Assam: West Garo hills: Siju cave, 2.X1.1917,
R. Friel; 5exs., Assam: Garo hills: Siju cave, 10.11.1922, S.K. and B.N.C.
Distribution: India: Assam. Elsewhere: SriLanka.

Bagauda avidus, Bergroth 1903
1903. Bagauda avidus Berger, Rev. d’ Ent., 22: 13.
1904. Bagauda avidus Distant, Fauna Brit. India, Rhynchota, 2: 208.

Description: Body yellowish brown in colour, opaque (Fig. 5); head oval,
anteocular region (0.79 mm) longer than postocular region (0.32 mm); antennae
black, first segment of antennae (4.95 mm) slightly longer than second (4.74
mm); rostrum with first segment (0.43 mm) about as long as second (0.40 mm),
third (0.35 mm) little shorter than the other two (Fig. 7); pronotum with anterior
lobe (1.40 mm) longer than posterior lobe (1.15 mm), posterior lobe dark brown
with angles of pronotum distinctly nodulose (Fig. 6); fore femora moderately
incrassated with very minute, fine and black spines and its length (3.06 mm)
about as long as tibia and tarsus together (3.00 mm) (Fig. 7), hind femora dark
brownish, apices of mid and hind femora and bases of mid and hind tibiae creamy
white, mid and hind tibia longer than femora.

Measurements: (1 ¢ in mm). Body length 10.96; head length 1.11, width across
eye 0.88; length of anteocular region 0.79, postocular region 0.32; length of
antennae 12.22, lengths of antennal segments I: 4.95, II: 4.74, III: 1.80, and IV:
0.73; rostral length 1.18, length of rostral segments I: 0.43, II: 0.40 and III: 0.35;
length of pronotum 2.55; length of anterior pronotal lobe 1.40, posterior pronotal
lobe 1.15, width of anterior pronotal lobe 0.82, posterior pronotal lobe 1.47; length
of fore coxa: 1.81, trochanter: 0.49, femur: 3.06, tibia: 1.93, tarsus: 1.07, claws:
0.12; mid coxa: 0.70, trochanter: 0.41, femur: 7.83, tibia: 9.87, tarsus: 0.36, claw:
0.12; hind coxa: 0.75, trochanter: 0.50, femur: 10.60, tibia: 12.03, tarsus: 0.40,
claw: 0.13.

Material examined: 1 ex, India: Madhya Pradesh: Senoi: Simariya village:
Pench Tiger Reserve, 7.VII1.2001, Coll. R.K. Singh.

Distribution: India: Maharashtra, Madhya Pradesh and Tamil Nadu.
Elsewhere: SriLanka.

Bagauda similis Wygodzinsky, 1966
1966. Bagauda similis Wygodzinsky, Bull. Amer. Mus. Nat. Hist., 133: 98-100.
1990. Bagauda similis, Maldonado, Carribbean J. Sci. (special ed.), 99 pp.
2006. Bagauda similis, Ambrose, Zoos’ Print Journal, 21 (9): 5.
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Description: Body dark brown (Fig. 9); head suboval, interocular furrow extend
backwardly almost to level of posterior border of eyes; anterior two-thirds and
posterior lobe of pronotum dark brown (Fig. 10); rostrum straight, first segment
(0.47 mm) slightly longer than second segment (0.41 mm) which is subequal to
third segment (0.47 mm) (Fig. 11); antennae bare in both sexes, length of first
segment (8.90 mm) longer than rest of the segments; eyes extends beyond
anteocular region of head; fore lobe of pronotum (1.67 mm) smooth, longer than
posterior lobe (1.31 mm) (Fig. 10) and on posterior region with stramineous spot
(occupying whole length of pronotum in male), hind lobe dilated rugose punctate
with a distinct narrow, median longitudinal ridge, posterior two-thirds of fore
lobe laterally with a distinct narrow carina; fore wings attaining apex of abdomen;
abdomen slender; forelegs dark, fore coxae stout, as long as prothorax along
ventral surface, femur with a subapical stramineous, incomplete annulus and with
spine-like setae at under surface, spines of base of posteroventral series not
distinctly longer or stouter than remainings, tibiae somewhat longer than half of
length of femur, on ventral surface with one series of short inclined spines, tarsus
half as long as tibia, third joint longer than second, their combined length slightly
less than half as long as first, two subequal claws; mid and hind legs elongate,
hind femora extending apex of fore wing.

Measurements: (1 ¢ in mm). Body length 12.41; head length 1.11, width across
eye 1.11; length of anteocular region 0.70, postocular region 0.41; length of
antennae 15.86, lengths of antennal segments I: 8.90, II: 1.68, III: 3.59, and IV:
1.60; rostral length 1.36, length of rostral segments I: 0.47, II: 0.41 and III: 0.47;
length of pronotum 2.98; length of anterior pronotal lobe 1.67, posterior pronotal
lobe 1.31, width of anterior pronotal lobe 0.86, posterior pronotal lobe 1.48;
length of fore coxa: 1.50, trochanter: 0.56, femur: 3.85, tibia: 1.98, tarsus: 1.50,
claws: 0.12; mid coxa: 0.54, trochanter: 0.43, femur: 9.95, tibia: 14.26, tarsus:
0.39, claw: 0.12; hind coxa: 0.44, trochanter: 0.40, femur: 12.34, tibia: 20.54,
tarsus: 0.57, claw: 0.13.

Material examined: 1ex., India: West Bengal: Baigachi, 14.VII.1943, Biswas
and party.

Distribution: India: Tamil Nadu, West Bengal.

Bagauda splendens Distant, 1906
1906. Bagauda splendens Distant, Ann. Mag. Nat. Hist., (7) 18: 364.
1909. Bagauda decorus :Breddin, Ann. Soc. Ent. Belg.: 301.
1910. Bagauda splendens : Distant, Fauna Brit. India, Rhynchota, 5: 176.

Description: Body dark brownish black in colour (Fig. 13); head, eyes, anterior
margin of pronotum, scutellum, apical area of abdomen beneath black; pronotum,
membrane, anterior femora (excluding base) and anterior tibiae brown; head
suboval, narrower in front of eyes (Fig. 14); rostrum with the first segment
reaching middle of anteocular portion of head, second segment subequal to first,
third slightly shorter than second (Fig. 15); head sub-oval, narrow infront of eyes
than behind, anteocular region (0.91 mm) longer than postocular region (0.34
mm); first segment of antennae (6.61 mm) longer than second (5.15 mm);
pronotum dark brown, its length (2.66 mm) more than twice as long as head (1.25
mm), the anterior lobe (1.37 mm) constricted and about as long as posterior lobe
(1.30 mm), which is convex with a central longitudinal narrow ridge and with a
nodule near each posterior angle, its basal margin wavy (Fig. 14); scutellum
triangular; corium, chestnut brown in colour between the veins and with a pale
creamy patch before the membrane, the latter with a central pale vein, lateral area
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of corium transversely striate; hemelytra passing the abdominal apex (Fig. 16),
exterior cells of the membrane longer than the interior; trochanter, base of femur
and apex of tibia of forelegs, yellowish (Fig. 15), fore femora (2.79 mm)
moderately thickened and finely spinous beneath, about as long as fore tibiae and
tarsi together (2.95 mm), hind femora (10.02 mm) about as long as entire body
(10.85 mm), apex of mid and hind femora and base of mid and hind tibia, creamy
white; tarsi three-jointed.

Measurements: (1 & in mm). Body length 10.85; head length 1.25, width across
eye 0.86; length of anteocular region 0.91, postocular region 0.34; length of first
antennal segment 6.61, length of second antennal segment 5.15, rest two segments
are damaged; rostral length 1.29, length of rostral segments I: 0.43, II: 0.42 and
III: 0.44; length of pronotum 2.66; length of anterior pronotal lobe 1.37, posterior
pronotal lobe 1.30, width of anterior pronotal lobe 0.87, posterior pronotal lobe
1.55; length of fore coxa: 1.69, trochanter: 0.52, femur: 2.79, tibia: 1.80, tarsus:
1.15, claws: 0.07; mid coxa: 0.58, trochanter: 0.47, femur: 7.49, tibia: 9.58, tarsi
damaged; hind coxa: 0.64, trochanter: 0.35, femur: 10.02, tibia: 14.67, tarsus:
0.34, claw: 0.12.

Material examined: 1ex, India: Madhya Pradesh: Chhindwara: near the origin
of the River Gayeni (Patalkot), 13.X.1992, Coll. R. K. Singh and party.
Distribution: India: Madhya Pradesh. Elsewhere: SriLanka.

SUMMARY

The genus Bagauda Bergroth from Indian subcontinent is reviewed,
recognizing four species from the subcontinent. The species Bagauda avidus
Bergroth is reported here for the first time from Madhya Pradesh. Measurements
of different body parts were taken which can be utilised as an additional
diagnostic characters. Key to the species of the genus Bagauda Bergroth and
distributions of each species in India and abroad have been included in the
present study.
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Figures 1-4. Bagauda cavernicola Paiva: 1. Dorsal view of male; 2. head and pronotum,

dorsal view; 3. head with rostrum and forelegs, lateral view; 4. abdominal tip of male,
ventral view.
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Figures 5-8. Bagauda avidus, Bergroth: 5. Dorsal view of male; 6. head and pronotum,
dorsal view; 7. head with rostrum and forelegs, lateral view; 8. abdominal tip of male,
ventral view.

10 1 12
Figures 9-12. Bagauda similis Wygodzinsky: 9. Dorsal view of male; 10. head and pronotum,
dorsal view; 11. head with rostrum, lateral view; 12. abdominal tip of male, ventral view.
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13 14 15 16
Figures 13-16. Bagauda splendens Distant: 13. Dorsal view of male; 14. head and pronotum,
dorsal view; 15. head with rostrum and forelegs, lateral view; 16. abdomen, lateral view.
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ABSTRACT: Performance of fourth and fifth instar larvae of eri silkworm, Samia cynthia
ricini Boisduval (Lepidoptera: Saturniidae) on tertiary, papaya (Carica papaya L)
(Caricaceae), and non-food plants, Indian acalypha, Acalypha indica L.
(Euphorbiaceae), mulberry Morus alba L. (Moraceae), great morinda, Morinda citrifolia
(Rubiaceae), white lead tree Leucaena leucocephala (Lam.) de Wit (Fabaceae) compared to
its primary food plant, castor (Ricinus communis L) (Euphorbiaceae) was observed under
laboratory conditions. Both fourth and fifth stadium larvae preferred castor followed by
papaya. The fifth stadium larvae gained their weight both in non-starved and starved
conditions whereas, fourth instar larvae losses the weight. Under Palayamkottai condition,
first time, the biological traits like developmental times, reproduction and cocoon shell ratio
was recorded. Results revealed that the tertiary food plant C. papaya can also be fed to eri
silkworm on scarcity of castor leaves for successful production of eri silk.

KEY WORDS: Eri silkworm, biology, tertiary food plant, non-food plants, preference, weight
gain or loss, economic traits

Eri silkworm, Samia cynthia ricini (Boisd.) (Lepidoptera: Saturniidae) is
polyphagous in nature feeds on wide range of plants over 30 species (Choudhury,
1982; Reddy et al., 1989). The host plants are categorized as primary, secondary
and tertiary based upon the degree of acceptance by the larvae, their growth,
development and cocoon yield (Bindroo et al., 2007). Castor (Ricinus communis)
and kesseru (Heteropanax fragrans) are considered to be the primary hosts while
tapioca (Manihot esculenta) and payam (Evodia flaxinifolia) are secondary and
these plants can be used for commercial production of eri silk (Sakthivel, 2012).
Rest of the plant species like barkesseru (Ailanthus excelsa), papaya (Carica
papaya), Jatropha (Jatropha curcas), barpat (A. grandis), gulancha (Plumeria
acutifolia), gamari (Gmelina arborea) etc are tertiary on which the silkworm
could complete its lifecycle. Eri silkworm could also survive on certain non host
plants species if meet with starvation due to non availability of its food plants.

Therefore, the present study was carried out to find out the acceptance of
commonly available tertiary, papaya (Carica papaya L) (Caricaceae), and some
non-food plants, Indian acalypha, Acalypha indica L.
(Euphorbiaceae), mulberry, Morus alba L. (Moraceae), great morinda, Morinda
citrifolia (Rubiaceae), white lead tree, Leucaena leucocephala (Lam.) de Wit
(Fabaceae) at Palayamkottai zone of Tamil Nadu, India by eri silkworm and
feasibility if eri silk production compared to its primary food plant, castor
(Ricinus communis L) (Euphorbiaceae).
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MATERIAL AND METHODS

Source of eri silkworm and its maintenance

Disease fee laying (eggs) of S. cynthia ricini were obtained from the Eri
Silkworm Seed Production Center, Central Silk Board, Hosur - 635109, Tamil
Nadu, India were surface sterilized with 0.05% sodium hypochloride and
incubated in petriplates (9.8 x 2cm). A small wet cotton swab was placed inside
the petriplate to maintain the optimum temperature (25 + 1°C) and relative
humidity (80-85 %).After hatching, a tender leaf of castor was placed over the
neonate larvae and allowed for 15 minutes. The worms crawled on the leaf were
then transferred into plastic troughs (16 x 7cm) and the stock culture were
maintained as per the standard procedure (Sakthivel, 2012) on castor leaves
under laboratory condition (29+1°C temperature; 65 — 75 % RH).
Biological traits: For biological traits experiment, local castor variety was used.
Tender leaves were fed four times a day up to third instar larvae and semi-tender
and mature leaves were fed five times a day to the fourth and fifth instars,
respectively. A total of 300 first stadium larvae were randomly selected from the
stock culture and divided into six groups. Each group (50 larvae) is considering as
a replicate and maintained them till their pupation in a paper box (37 x 6.4 cm
and 3 mm thickness). Rearing arena was checked daily and dead larvae and unfed
food was removed. Egg period, larval period and weight, pupal period and weight
and adult period were recorded. Survival rate of each stadium was also recorded.
Ten cocoons were randomly selected and the mean cocoon weight was computed
in grams using monopan balance up to two decimals accuracy. After removing the
pupa and exuvium from the 10 randomly selected cocoons, the shell weight was
recorded in grams using the same balance. Ten fertilized gravid female moths
were selected randomly replication and were allowed to lay eggs on plastic tray of
uniform size in a dark room for 48 hours. The eggs laid were collected and
counted to record the average fecundity per female.
Food Acceptance bioassay: On a plastic tray (18.5 length and 10.2cm width)
mature leaves of leaves of C. papaya, A. indica, M. Alba, M. citrifolia, L.
leucocephala along with the primary food plant castor, R. communis
(approximately one gram each) was placed. Equal distance (3 cm) was maintained
between each plant leaves. Then three uniform sized newly moulted fourth instar
larvae were introduced at the centre of the feeding arena and record the food
acceptance of the larvae in minutes by visual method. Six replications were
maintained. In another set of experiment, newly moulted larvae were starved for
24 hours and then the acceptance of tested plants was recorded as mentioned
above. In the third set of experiment, newly moulted larvae were starved for 48
hours and then the experiment was carried out. Similar experiments were also
conducted for fifth instar larvae (o day, 1-day starved and 2-days starved).
Acceptance was calculated by using the following formula: Acceptance (%) =
Number of larvae accepted a particular leaf/Total number of larvae used x 100.
Weight gain/loss: The mean preference results showed that eri silkworm larvae
accepted castor followed by C. papaya. Hence, secondary food plant papaya was
provided to the larvae and allowed to feed continuously for 24 hours. Initial and
final weight of the larvae was recorded. From the data, the weight gain and/or
loss was calculated by using the following formula.
Weight gain and / or loss per day (weight/ day / animal) = Initial weight - final
weight/ Experimental days.
The experiment was conducted for both fourth and fifth instar larvae. Ten
replications were maintained for each stadium.
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Statistical analysis: The larval weight (mg), larval period, pupal period, adult
period, fecundity and hatchability and economic parameters were analyzed by
students ‘t’ test whereas acceptance behavior was analysis by ANOVA using SPSS
software (20 version). The interpretation of the data was done using critical
difference values calculated at 5%.

RESULTS AND DISCUSSIONS

The potentiality of ericulture as a viable subsidiary occupation has been
highlighted by several workers (Prakash et al., 2003; Saratchandra, 2003). It is
evident that there will be a substantial increase in annual income of the farmers
by practicing ericulture which brings socioeconomic change at the rural level.
Since, Vellore (12.9202° N, 79.1333° E) and Palayamkottai (8°43’ N, 77°48’ E) are
the hottest cities in Tamil Nadu, no farmer has been undertaken this practice
here. Hence it is worthwhile to record the biological traits of eri silkworm under
Palayamkottai condition. Incubation period was 9.5 days as observed by (Basaiah,
1988) on local castor variety.

Total larval period, pupal period and adult period were 19.9, 10.3 and 8.3 days
respectively. Previously it was reported that the larval period varied at various
locations, for instance, 20.0 and 45.0 days under Mysore (Anonymous, 1979),
21.0-28.0 and 16.0-19.0 days under Dharwad and Raichur conditions respectively
(Devaiah et al., 1978; Patil et al., 1986). Further, significantly longer total larval
period (25.7+1.6-days) as observed by Kavane (2014) and more larval survival
(29%) (t=2.000; P<0.05) were recorded while SCR fed with papaya during fourth
and fifth stadium. In Tamil Nadu, during winter the larval duration was 29.0 days
where as it was 23.16-21.13 days during rainy and summer seasons respectively
(Sakthivel, 2012). He further reported that the moderate average temperature
(20-27°C) and relative humidity (RH-63-71%) in Tamil Nadu which are ideal for
growth and development of silkworm and cocoon formation whereas high
temperature (35.54°C) and low relative humidity (48.15%) summer prevalent are
known to have negative impact of silkworm rearing and hence lower cocoon yield
indicating spatial influence too. However, Rajadurai et al. (2010) did not find
much difference in larval periods in different seasons.

The results indicate that Palayamkottai is a suitable place for rearing eri silk
worm. This was also supported by normal body size observed in adults. For
instance, the length of the head, thorax and abdomen is about 1.96, 7.3 and 14.4
mm respectively and mean total length is 2.36 cm. The average for, mid and hind
leg length is 1.0, 1.1, and 1.3 cm respectively. Though only 28% of larvae attained
into fifth stadium, 95.24% pupation having 1.1 + 0.1g pupal weight and 100%
adult emergence recorded when the larvae were fed with castor leaves. However,
when larvae were provided with papaya leaves in fourth and fifth stadium, 87% of
the larvae attained in to pupae and 92% pupae emerged as adults.

The sex ratio of the emerged adult was 1: 0.57 both in castor and papaya fed
eri silkworm. In an average a female lay 138.66 + 12.26 eggs with the hatching per
cent of 60.78 + 5.6 in papaya leaves fed SCR. It was significantly increased when
the larvae were fed with castor leaves (189.38 + 2.95 eggs with the hatching per
cent of 71.87 + 2.5) (t=2.021; P<0.05).

The cocoon and shell weight was 1.375 + 0.2 mg and 0.175 + 0.03 mg
respectively with the cocoon shell ratio of 13.53% as observed by Ibrahim et al.
(2015). However, the cocoon shell ratio was ranged from 9.65% to 11.87% even
after the application of Juvenile Hormone analogue (JHA) methoprene
(Magadumn & Magadum, 1991). Biochemical analysis of shell fiber consists of
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more proportion of fibroin (75.06 + 1.125%) and less proportion of sericin (24.71
+ 0.85%). An opposite trend was recorded while the eri silkworm fed with papaya
leaves (Table 3).

Fourth stadium larvae lasts its weight when C. papaya (P < 0.05) provided at
1 and 2-days starved S. cynthia ricinii, however fifth stadium larvae accepts
papaya leaves and gained weight whether it was starved (df1,18; F=4.41; P <
0.005) or not (df1,19; F=4.38; P < 0.005) (Figure 1). Carica papaya was reported
as preferred secondary food plant (Nangia et al. (2000). Further, Subramanian et
al. (2013) recorded low mortality and moderate feeding was observed in the case
of Carica papaya. No significant difference was observed between castor and
papaya fed larvae considering cocoon and pupal weights (t=2.57; P>0.05).
However, significantly heavier shell weight and cocoon shell ratio was observed in
castor fed eri silkworm (t=1.943; P>0.05) (Table 3). Castor is considered as the
primary food plant of eri silkworm. However, during the scarcity of castor leaves
especially at fifth instar when the larvae consume more quantity of leaves,
secondary food plants like papaya can be used for successfully rearing purpose as
proposed other plants by Reddy et al. (1989) and Rajesh Kumar & Gangwar
(2010).

Invariable of starvation, Samia cynthia ricinii fourth (mean value =
56.1+3.3%) (df1,19; F=3.52; P < 0.005) and fifth (mean value = 61.1+2.3 %)
(df1,18; F=3.55; P < 0.005) stadium larvae highly accepted its primary host plant.
Mean value indicates that fifth stadium highly accepts the castor to perform its
normal physiological and biological activities than fourth stadium. Considering
the tertiary and non food plants, during non-starved fourth stadium larvae
accepted both M. alba and A. indica (df1,17; F=3.59; P < 0.05) (Table 1).
However, during starvation the larvae preferred C. papaya leaves (df1,16;
F=3.635; P < 0.005). Fifth stadium larvae accepted M. citrifolia (df1,19;
F=3.5231; P < 0.05) during non-starvation period and papaya (df1,18; F=3.552; P
< 0.005) at starvation periods as observed for fourth stadium (Table 2). The
indigenous population of eri silkworm in Tamil Nadu, India uses a variety of
plants as food. Our study reveals that, we can utilize papaya leaves along with
castor for rearing the larvae at Palayamkottai climatic conditions. Present results
indicates that the eri silkworm can be reared with local variety of castor leaves the
food plant to the growing larvae instead of depending much on the secondary or
tertiary food plants. All life trait parameters were in favor of economical values of
sericulture. Since, both castor and papaya leaves were accepted by the eri
silkworm among all six plants tested here, these plants can be used for the
successful production of eri silk at Palayamkottai condition.
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Table 1. Larval developmental period (days), survival (%) and weight (g) of eri silkworm
reared at Palayamkottai under laboratory condition with castor leaves.

Larval stadium Total
Parameters Tirst Second Third Tourth Tk
Developmental period (Days) | 6.520.6 3.7£0.2 3.220.01 3.3£0.2 3.0=0.2 10.0£0.7
Larval survival (%) 66.7 oL7 B4.5 85.0 87.5 23.3
Larval weight (g) 0.02+0.01 0.31=0.02 1.26x0.2 2.3520.45 5.31+0.3
- Indicates not applicable

Table 2. Tertiary and non-food-plant acceptance (%) behavioral response of Samia
cynthiaricini fourth and fifth stadium larvae in relation to starvation (0, 1 and 2 days) under
laboratory conditions.

Starvation Food Plants provided

period Morus alba | Carica Morindacitr | Acalyphaindica | Leucaenaleucocephala | Ricinuscommunis

(days) papaya ifolia

Fourth stadium larvae

o 15.0=2.32 B.oz2.2b 10.020.0C 15.0=2.2ad 3.321.28 4672211

1 10.0£1.33 26.3+1.5b 13.3+1.5C 13.321.0ed o 55.0+2.0f

2 6.7+1.2a 23.3+1.2b 0.0£0.0C 3.0x1.0ad o o6.7+1.2f

Mean 10.50.33 19.2:0.7b 7.8+0.8¢ 10.420.8ad 1.1:0.38 56.1=3.5f

Fifth stadium Jarvae

) 3.3x1.2a 13.7=1.2D 15.3=1.2d 3.3=L.2¢ 43.2z1.0L

1 6.0£1.22 16.0x1.4D 10.020.0C 3.3=12d o 66.0x1.2

2 10.3x1.32 17.5+1.0D 0.0=0.0 C 1.6z10d o 73.051.21

Mean .0£0.8a 15.420.3b 10.6+0.7¢C 6.5=0.3ad 1.1:0.3¢ o1.1+2.3f
Mean followed by same alphabets in the row is not significant by Turkey test at 5% level.

Table 3. Comparative performance and economic traits of Samia cynthiaricini fed with
papaya (only forth and fifth stadium) and castor leaves (in all stadium).

Parameters Papaya Castor
Effective rate of rearing (ERR) 74.13+10.2N8 92.38+7.2
Coecoon weight (g) 1.0120.7N8 1.37+0.2
Pupal weight (g) 1.0:0.1¥5 11201
Shell weight (g) 0.21520.1% 0.275:0.03
Coeoon shell ratio (%) 17.57* 20.01
Fibroin content (%) 70.01:0.78% 75.0621.12
Sericin content (%) 20.6020.10% 24.4=0.85

Statistical analysis was made between Papaya and castor fed group by studentst’ test and significance expressed at 5% level, NS-
indicates not significant
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Figure 1. Weight gain or weight loss (mg) of Samia cynthia ricinii fourth and fifth nymphal
instars fed with papaya plant leaves when compared with castor leaves.
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ABSTRACT: The fauna of Megachilidae (Hymenoptera) from Golestan and Mazandaran
provinces (Northern Iran) is studied in this paper. Totally 24 species of the subfamily
Megachilinae from 8 genera and 4 tribes (Anthidiini, Lithurgini, Megachilini, Osmiini) were
collected and identified. Four species Coelioxys (Coelioxys) aurolimbata Forster, 1853,
Hoplitis (Hoplitis) adunca (Panzer, 1798), Megachile (Eutricharaea) apicalis Spinola, 1808
and Megachile (Megachile) pilicrus Morawitz, 1878 are new records for the fauna of Iran.

KEY WORDS: Hymenoptera, Megachilidae, fauna, new record, distribution, Iran

Megachilidae (Hymenoptera) with more than 4000 described species
worldwide (Michener, 2007) is a large family of specialized, morphologically
rather uniform bees found in a wide diversity of habitats on all continents except
Antarctica, ranging from lowland tropical rain forests to deserts to alpine
environments (Litman et al., 2011). The front wings without exception have got
two marginal cells, and the stigma is small. The pollen-collecting scopa of all
nonparasitica females is located on the abdominal sterna (Stephen et al., 1969;
Ozbek & van der Zanden, 1992). It has been reported that some species belonging
to the Megachilidae are effective pollinators in some plants (Bosch & Blas, 1994;
Vicens & Bosch, 2000). These solitary bees are both ecologically and economically
relevant; they include many pollinators of natural, urban and agricultural
vegetation (Gonzalez et al., 2012). Furthermore, it has been reported that the
Megachilidae species can be used as a commercial species when a decrease is
observed in the primary pollinator belonging to the other family (Richards, 1997;
Giiler & Cagatay, 2006).

The fauna of Iranian Megachilidae has been studied rather well and several
papers were published by Popov (1967), Esmaili & Rastegar (1974), Warncke
(1981), Ebadi (1995), Talebi et al. (1995), Modarres Awal (1997), Izadi et al. (1998,
1999, 2000, 2004, 2006), Karimpour et al. (2002), Engel (2006), Tavakkoli et al.
(2010), Khaghaninia et al. (2010), Khodaparast et al. (2011), Monfared &
Khodaparast (2012), Rasekh Adel et al. (2012a,b,c), Salehi Sarbijan et al. (2012),
Soraya Mohtat et al. (2012), Keshtkar et al. (2012, 2015), Khodaparast &
Monfared (2012, 2013), Monfared et al. (2012), and Nadimi et al. (2013a,b, 2014).
The aim of this research is faunistic survey on Megachilidae of Golestan and
Mazandaran provinces (Northern Iran).

Golestan province (36.8393°N 54.4444°E) is located in the north of Iran and
south of the Caspian Sea. Geographically, Golestan is divided into two sections,
the plains and the mountains of the Alborz range. In the eastern Alborz section,
the mountains have a north-easterly aspect and gradually decrease in height. The
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highest point of the province is Shavar - 3945 m above sea level. The climate of
Golestan is temperate for most of the year.

Mazandaran province (36.5656°N 53.0588°E) is located on the southern coast
of the Caspian Sea. Mazandaran province is geographically divided into two parts:
the coastal plains, and the mountainous areas. The Alborz Mountain Range
surrounds the coastal strip and plains of the Caspian Sea. Given the climatic
changes and varying rates of rainfall in different parts of Mazandaran province,
this region has a variety of climates, including the mild and humid climate of
Caspian shoreline and the moderate and cold climate of mountainous regions.
The western and central plains of the province, up to the northern foothills of
Alborz Mountain Range, experience the mild climate of the Caspian region. The
province contains a moderate, subtropical climate with an average temperature of
25 °C in summer and about 8 °C in winter.

MATERIALS AND METHODS

The specimens of this research were collected by sweeping net and Malaise
traps from some regions of northern Iran (Golestan and Mazandaran provinces).
The collected specimens were placed in ordinary paper envelopes after being
killed with cyanid, and then placed in a desiccator to prepare them for
morphological study. The materials were pinned and labeled according to current
taxonomic rules and were examined with a stereomicroscope. For the
determination of the genera and species, the keys developed by Osychnyuk et al.
(1978), Dorn & Weber (1988), Warncke (1980, 1992), Banaszak & Romasenko
(1998), Scheuchl (2006), Michener (2007) and Amiet et al. (2004) were used.
Classification of the different taxa follows Michener (2007). Names of the valid
genera within tribes, and valid species names are listed alphabetically within
genera.

RESULTS

Totally 24 species from 8 genera of Megachilidae (Anthidium Fabricius,
Chelostoma Latreille, Coelioxys Latreille, Haetosmia Popov, Hoplitis Klug,
Lithurgus Berthold, Megachile Latreille, and Osmia Panzer) were collected from
some regions of Northern Iran. Four species Coelioxys (Coelioxys) aurolimbata
Forster, 1853, Hoplitis (Hoplitis) adunca (Panzer, 1798), Megachile
(Eutricharaea) apicalis Spinola, 1808 and Megachile (Megachile) pilicrus
Morawitz, 1878 are new records for the fauna of Iran. The list of species with
distributional data is given below alphabetically.

Family Megachilidae Latreille, 1802
Subfamily Megachilinae Latreille, 1802
Tribe Anthidiini Ashmead, 1899
Genus Anthidium Fabricius, 1805
Anthidium (Anthidiwm) florentinum (Fabricius, 1775)
Material examined: Golestan province, Minudasht, 37°10’N 55°30’E, 229, 15, October
2012. Mazandaran province, Sari, 36°30’N 53°30’E, 12, June 2013. Distribution in Iran:
Alborz (Talebi et al., 1995), East Azarbaijan (Khaghaninia et al., 2010), Fars (Izadi et al.,
1998, 1999; Khodaparast et al., 2011; Khodaparast & Monfared, 2012; Keshtkar et al., 2012),
Golestan, Tehran (Esmaili & Rastegar, 1974), Guilan (Tavakkoli et al., 2010), Khorasan
(Rasekh Adel et al., 2012b,c), Kuhguiloyeh & Boyerahmad (Monfared et al., 2012), West
Azarbaijan (Karimpour et al., 2002). General distribution: Asia Minor, Caucasus,
Central Asian part of the former USSR, South and Central Europe, Siberia, Syria (Banaszak
& Romasenko, 1998), Iran (Warncke, 1980), USA (Comba & Comba, 1991). Plant
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association: Polylectic (Fabaceae and Lamiaceae) (Banaszak & Romasenko, 1998),
Medicago sativa (Fabaceae), Euphorbia (Euphorbiaceae), Epilobium hirsutum
(Onagraceae) (Khodaparast & Monfared, 2012). Comments: This species was collected
from alfalfa and onion fields, and is a dominant species in alfalfa fields (Rasekh Adel et al.,
2012b,c¢).
Tribe Lithurgini Newman, 1834
Genus Lithurgus Berthold, 1827
Lithurgus cornutus (Fabricius, 1787)
Material examined: Golestan province, Kalaleh, 37°43'N 55°49’E, 12, October 2012.
Distribution in Iran: East Azarbaijan (Khaghaninia et al., 2010), Kuhguiloyeh &
Boyerahmad (Monfared et al., 2012). General distribution: Iran (Warncke, 1981), Asia
Minor, Caucasus, Kazakhstan, North Africa, South, East and Central Europe (Banaszak &
Romasenko, 1998), China, Greece, Hungary, Italy, Japan, Morocco, Romania, Taiwan,
Turkey, the former USSR, former Yugoslavia (van den Zanden, 1986). Plant association:
Oligolectic (Asteraceae) (Banaszak & Romasenko, 1998; Giiler & Sorkun, 2007).
Tribe Megachilini Latreille, 1802
Genus Coelioxys Latreille, 1809
Coelioxys (Coelioxys) aurolimbata Forster, 1853
Material examined: Mazandaran province, Savadkooh, 36°05'N 52°55’E, 15, August
2014. New record for Iran. General distribution: Caucasus, Central Asian part of the
former USSR, Europe, North Africa, Turkey (Banaszak & Romasenko, 1998).
Genus Megachile Latreille, 1802
Megachile (Eutricharaea) apicalis Spinola, 1808
Material examined: Mazandaran province, Behshahr, 36°41’'N 53°44'E, 229, 15, June
2013. New record for Iran. General Distribution: Canada, Caucasus, Central Asian
part of the former USSR, North Afiica, South and Central Europe (Banaszak & Romasenko,
1998).
Megachile (Eutricharaea) leachella Curtis, 1828
Material examined: Mazandaran province, Ramsar, 36°47'N 50°32’E, 15, September
2012. Distribution in Iran: East Azarbaijan (Khaghaninia et al., 2010). General
distribution: Asia, Caucasus, Europe, North Africa, North America, Russain Far East,
Siberia (Banaszak & Romasenko, 1998), Iran (Khaghaninia et al., 2010). Plant
association: Polylectic (mainly Fabaceae) (Banaszak & Romasenko, 1998).
Megachile (Xanthosarus) nigriventris Schenck, 1870
Material examined: Golestan province, Kordkoy, 36°41’'N 54°12’E, 1%, 25'F, August
2009. Distribution in Iran: East Azarbaijan (Khaghaninia et al., 2010). General
distribution: North, South and Central Europe (Banaszak & Romasenko, 1998). Plant
association: Polylectic (Rosaceae, Fabaceae and Caprifoliaceae) (Banaszak & Romasenko,
1998).
Megachile (Megachile) pilicrus Morawitz, 1878
Material examined: Golestan province, Kordkoy, 36°41’'N 54°12’E, 229, August 2009.
New record for Iran. General Distribution: Caucasus Central Asian part of the former
USSR (Banaszak & Romasenko, 1998), South, Eastern and Central Europe (Comba &
Comba, 1991).
Megachile (Eutricharaea) rotundata (Fabricius, 1787)
Material examined: Mazandaran province, Savadkooh, 36°05'N 52°55'E, 429, 35,
August 2014. Golestan province, Minudasht, 37°10’'N 55°30’E, 12, 15, October 2012.
Distribution in Iran: Alborz (Talebi et al., 1995), East Azarbaijan (Khaghaninia et al.,
2010), Fars (Izadi et al., 1998, 1999), Golestan (Esmaili & Rastegar, 1974), Guilan (Tavakkoli
et al., 2010), Tehran (Esmaili & Rastegar, 1974; Imani & Tirgari, 1998), West Azarbaijan
(Karimpour et al., 2002). General distribution: Caucasus, Central Asian part of the
former USSR, Europe, Far East Russia, Kazakhstan, North Africa, North and South
America, New Zeland (Comba & Comba, 1991; Banaszak & Romasenko, 1998), Turkey
(Ozbek & Zanden, 1994). Plant association: Polylectic (Asteraceae, Fabaceae and
Lamiaceae) (Banaszak & Romasenko, 1998).


https://tools.wmflabs.org/geohack/geohack.php?pagename=Kalaleh_County&params=37_43_N_55_49_E_type:adm2nd_region:IR-27
https://tools.wmflabs.org/geohack/geohack.php?pagename=Savadkuh_County&params=36_05_N_52_55_E_type:city(66430)_region:IR
https://tools.wmflabs.org/geohack/geohack.php?pagename=Behshahr_County&params=36_41_N_53_44_E_type:city(154957)_region:IR
https://tools.wmflabs.org/geohack/geohack.php?pagename=Ramsar_County&params=36_47_N_50_32_E_type:city(67675)_region:IR
https://tools.wmflabs.org/geohack/geohack.php?pagename=Kordkuy_County&params=36_41_30_N_54_12_00_E_type:adm2nd_region:IR-27
https://tools.wmflabs.org/geohack/geohack.php?pagename=Kordkuy_County&params=36_41_30_N_54_12_00_E_type:adm2nd_region:IR-27
https://tools.wmflabs.org/geohack/geohack.php?pagename=Savadkuh_County&params=36_05_N_52_55_E_type:city(66430)_region:IR
https://tools.wmflabs.org/geohack/geohack.php?pagename=Minudasht_County&params=37_10_N_55_30_E_type:adm2nd_region:IR-27

136 Mun. Ent. Zool. Vol. 12, No. 1, January 2017

Tribe Osmiini Newman, 1834
Genus Chelostoma Latreille, 1809
Chelostoma (Chelostoma) emarginatum (Nylander, 1856)
Material examined: Mazandaran province, Behshahr, 36°41’N 53°44E, 12, 15, June
2013. Distribution in Iran: Guilan (Nadimi et al., 2013a). General distribution:
Austria, Azerbaijan, Bulgaria, Bosnia-Herzegovina, Croatia, Czech Republic, France, Greece,
Hungary, Iran, Italy, Macedonia, Portugal, Romania, Serbia and Montenegro, Sicily,
Slovakia, Slovenia, Spain, Switzerland, Turkey (Grace, 2010; Miiller, 2012). Plant
association: Oligolectic on Ranunculus (Ranunculaceae) and possibly also on closely
related genera (Amiet et al., 2004; Sedivy et al., 2008; Grace, 2010; Miiller, 2012).
Chelostoma (Gyrodromella) proximum Schletterer, 1889
Material examined: Golestan province, Kalaleh, 37°43'N 55°49’E, 229, October 2012.
Distribution in Iran: Guilan (Nadimi et al., 2013a). General distribution: Azerbaijan,
Caucasus, China, Far East, Georgia, Iran, Russia, Turkmenistan, Turkey, Ukraine (Banaszak
& Romasenko, 1998; Grace, 2010). Plant association: Probably Oligolectic on
Campanulaceae (Banaszak & Romasenko, 1998; Miiller, 2012).
Genus Haetosmia Popov, 1952
Haetosmia vechti (Peters, 1974)
Material examined: Mazandaran province, Savadkooh, 36°05'N 52°55'E, 12, 25,
August 2014. Distribution in Iran: Tehran (Nadimi et al., 2013a). General
distribution: Greece, Iran, Palestine, Turkey (Banaszak & Romasenko, 1998; Grace, 2010;
Miiller, 2012). Plant association: Oligolectic on Heliotropium (Boraginaceae)
(Mavromoustakis, 1954).
Genus Hoplitis Klug, 1807
Hoplitis (Hoplitis) adunca (Panzer, 1798)
Material examined: Golestan province, Gorgan, 36°50'N 54°30’E, 1%, spring 2012. New
record for Iran. General distribution: Asia Minor, Caucasus, Central Asian part of the
former USSR, North Africa (Warncke, 1992; Banaszak & Romasenko, 1998; Amiet et al.,
2004), South, Eastem and Central Europe (Comba & Comba, 1991).
Hoplitis (Hoplitis) flabellifera (Morice, 1901)
Material examined: Mazandaran province, Amol, 36°28'N 52°21’E, 399, 15, April 2013.
Distribution in Iran: Fars (Khodaparast et al., 2011; Khodaparast & Monfared, 2012,
2013), Tehran (Nadimi et al., 2013a). General distribution: Armenia, Iran, Jordan,
Palestine, Syria, Turkey (Grace, 2010; Miiller, 2012). Plant association: Polylectic with a
strong preference for Anchusa (Boraginaceae) (Miiller, 2012), Vicia (Fabaceae), Borago
officinalis (Boraginaceae), Centuria (Asteraceae) (Khodaparast & Monfared, 2012), Vicia
(Asteraceae), Borago officinalis (Boraginaceae), Centaurea (Asteraceae) (Khodaparast &
Monfared, 2013).
Genus Osmia Panzer, 1806
Osmia (Monosmia) apicata Smith, 1853
Material examined: Mazandaran province, Behshahr, 36°41'N 53°44'E, 292%, June 2013.
Distribution in Iran: Kuhguiloyeh & Boyerahmad (Monfared et al., 2012), Tehran
(Nadimi et al., 2013a). General distribution: Albania, Armenia, Bulgaria, Croatia, Iran,
ITtaly, Jordan, Georgia, Greece, Macedonia, Palestine, Russia, Serbia and Montenegro,
Slovenia, Syria, Turkey (Grace, 2010; Miiller, 2012). Plant association: Oligolectic on
Onosma sp. (Boraginaceae) (Miiller, 2012).
Osmia (Osmia) bicornis (Linnaeus, 1758)
Material examined: Mazandaran province, Qaemshahr, 36°28'N 52°52’E, 299, 244,
August 2014. Distribution in Iran: Guilan, Tehran (Nadimi et al., 2013a), Kuhguiloyeh &
Boyerahmad (Monfared et al., 2012). General distribution: Algeria, Cyprus, Europe, Far
Eastern Siberia, Iran, Kazakhstan, Kyrgyzstan, Morocco, Tunisia, Turkmenistan, Palestine,
Syria, Turkey (Banaszak & Romasenko, 1998; Grace, 2010; Miiller, 2012). Plant
association: Polylectic, prefer Rosaceae and Fabaceae (Banaszak & Romasenko, 1998;
Miiller, 2012).
Osmia (Metallinella) brevicornis (Fabricius, 1798)
Material examined: Golestan province, Minudasht, 37°10’N 55°30’E, 2495, October
2012. Distribution in Iran: Mazandaran, Tehran (Nadimi et al.,, 2013a). General
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distribution: Algeria, Caucasus, Cyprus, Iran, Morocco, Northern Asia, South eastern- and
Central-Europe, Tunisia, Turkey (Banaszak & Romasenko, 1998; Grace, 2010; Miiller,
2012). Plant association: Oligolectic on Brassicaceae (Banaszak & Romasenko, 1998;
Miiller, 2012).
Osmia (Helicosmia) caerulescens (Linnaeus, 1758)

Material examined: Mazandaran province, Sari, 36°30’N 53°30’E, 12, 26'd, June 2013.
Distribution in Iran: Alborz (Talebi et al., 1995), Fars (Khodaparast & Monfared, 2012,
2013), Kuhguiloyeh & Boyerahmad (Monfared et al., 2012), Tehran (Esmaili & Rastegar,
1974; Nadimi et al., 2013a). General distribution: Algeria, Canada, China, Cyprus, Egypt,
Europe, India, Iran, Jordan, Kazakhstan, Kyrgyzstan, Morocco, Syria, Tajikistan, Tunisia,
Turkey, Turkmenistan, USA, Uzbekistan (Banaszak & Romasenko, 1998; Grace, 2010;
Miiller, 2012). Plant association: Polylectic, prefers Fabaceae, Lamiaceae, Boraginaceae
and Antirrhineae (Banaszak & Romasenko, 1998; Grace, 2010; Miiller, 2012), Vicia sp.
(Fabaceae), Borago officinalis (Boraginaceae), Medicago sativa (Fabaceae), Euphorbia sp.
(Euphorbiaceae), Epilobium hirsutum (Onagraceae) (Khodaparast & Monfared, 2012,
2013).

Osmia (Pyrosmia) cephalotes Morawitz, 1870
Material examined: Mazandaran province, Amol, 36°28'N 52°21’E, 229, 1, April 2013.
Golestan province, Gorgan, 36°50’N 54°30’E, 229, spring 2012. Distribution in Iran:
Fars (Khodaparast & Monfared, 2012, 2013), Guilan, Mazandaran (Nadimi et al., 2013a).
General distribution: Algeria, Caucasus, Cyprus, Iran, Jordan, Libya, Morocco,
Palestine, South- and Eastern-Europe, Syria, Tunisia, Turkey, Turkmenistan (Banaszak &
Romasenko, 1998; Grace, 2010; Miiller, 2012). Plant association: Polylectic with a
preference for Fabaceae (Banaszak & Romasenko, 1998; Grace, 2010; Miiller, 2012), Vicia
(Fabaceae), Borago officinalis (Boraginaceae) (Khodaparast & Monfared, 2012, 2013).

Osmia (Osmia) cornuta (Latreille, 1805)

Material examined: Mazandaran province, Qaemshahr, 36°28'N 52°52’E, 12, August
2014. Distribution in Iran: Kerman (Salehi Sarbijan et al., 2012), Tehran (Nadimi et al.,
2013a). General distribution: Algeria, Cyprus, Egypt, Europe, Iran, Tunisia,
Turkmenistan, Turkey (Banaszak & Romasenko, 1998; Grace, 2010; Miiller, 2012). Plant
association: Polylectic; prefers Rosaceae (Westrich, 1989; Banaszak & Romasenko, 1998;
Amiet et al., 2004).

Osmia (Helicosmia) dimidiata Morawitz, 1870
Material examined: Golestan province, Gonbad, 37°30’N 55°00’E, 1%, 295, September
2013. Distribution in Iran: Guilan (Nadimi et al., 2013a). General distribution: Asia
minor, Caucasus, Cyprus, Iran, Morocco, Kyrgyzstan, Lebanon, Palestine, South Europe,
Turkey, Turkmenistan (Banaszak & Romasenko, 1998; Grace, 2010; Miiller, 2012). Plant
association: Probably oligolectic on Asteraceae, visiting Cirsium syriacum, Calendula
persica, Centaurea hyalolepis, Statice sinuata, Echium sericeum, Scolymus hispanicus and
Marrubium vulgare apolum (Grace, 2010; Miiller, 2012).

Osmia (Helicosmia) melanogaster Spinola, 1808

Material examined: Mazandaran province, Qaemshahr, 36°28’'N 52°52’E, 14, August
2014. Distribution in Iran: Guilan (Nadimi et al.,, 2013a). General distribution:
Algeria, Caucasus, Cyprus, Egypt, Iran, Jordan, Libya, South, Eastern and Central Europe,
Morocco, Palestine, Syria, Tunisia, Turkey (Banaszak & Romasenko, 1998; Grace, 2010;
Miiller, 2012). Plant association: Oligolectic on Carduoideae (Asteraceae) (Miiller, 2012).

Osmia (Helicosmia) niveata (Fabricius, 1804)
Material examined: Golestan province, Gonbad, 37°30’N 55°00’E, 19, 15, September
2013. Distribution in Iran: Fars (Khodaparast et al., 2011; Khodaparast & Monfared,
2012, 2013), Guilan (Tavakkoli et al., 2010; Nadimi et al., 2013a), Mazandaran (Nadimi et
al., 2013a). General distribution: Cyprus, Europe, Iran, Jordan, Lebanon, Northern
Africa, Palestine, Syria, Turkey, Turkmenistan (Grace, 2010; Miiller, 2012). Plant
association: Oligolectic on Asteraceae with a distinct preference for Carduoideae
(Westrich, 1989; Amiet et al., 2004; Miiller, 2012).

Osmia (Allosmia) rufohirta Latreille, 1811

Material examined: Mazandaran province, Sari, 36°30’'N 53°30’E, 12, June 2013.
Distribution in Iran: Guilan (Nadimi et al., 2013a). General distribution: Algeria,
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Caucasus, China, Jordan, Morocco, South, Central and Eastern Europe, Syria,
Turkmenistan, Tunisia, Turkey (Banaszak & Romasenko, 1998; Grace, 2010; Miiller, 2012).
Plant association: Polylectic with a preference for Fabaceae (Banaszak & Romasenko,
1998; Miiller, 2012).
Osmia (Helicosmia) signata Erichson, 1835

Material examined: Mazandaran province, Amol, 36°28'N 52°21’E, 29?, April 2013.
Distribution in Iran: Guilan (Nadimi et al., 2013a). General distribution: Albania,
Algeria, China, Cyprus, Egypt, France, Greece, Corsica, Crete, Iran, Italy, Jordan, Morocco,
Palestine, Portugal, Sardinia, Sicily, Spain, Syria, Turkey, Turkmenistan, Ukraine (Grace,
2010; Miiller, 2012). Plant association: Oligolectic on Asteraceae (Miiller, 2012).

DISCUSSION

Upon the results of this research (with 24 species and 4 new records) together
with other works on Megachilidae of northern Iran (e.g. Tavakkoli et al., 2010;
Nadimi et al., 2013a,b, 2014) indicate that there is a diverse fauna of these
beneficial insects in northern Iran. Although the fauna of Megachilidae of
southern Iran was studied rather well (see references) but the fauna of northern
Iran was poorly studied. Regarding to the diverse flora in northern Iran, we
expect much more species of Megachilidae in the mentioned area. The
megachilids are important pollinators of several wildflowers, vegetables and
fruits, and are used as pollinators by commercial growers of blueberries, onions,
carrots and alfalfa (Bohart, 1972; Pitts-Singer & Cane, 2011). In addition to the
species diversity of Iranian Megachilidae, there are many other unknown data
such as the diversity of nesting biology and floral relationships. Diverse materials
are used in nest building and the inclusion of these foreign materials in nest
construction may have promoted a massive range expansion and diversification
within the family (Cane et al., 2007; Litman et al., 2011; Gonzales et al., 2012).
Also, many insects (e.g. Chrysididae, Mutillidae, Formicidae, Rhipiphoridae,
Meloidae, Cleridae, etc.) attack the nests of leafcutting bees (Ahmed Khattaby,
1992; Woodward, 1994). Determining of these natural enemies is an interesting
research work in different regions of Iran.
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ABSTRACT: Intestinal helminthiasis is one of the neglected parasitic diseases currently
receiving attention from the international organization. This study was conducted in six
selected primary schools in Osogbo town, southwestern Nigeria. Faecal samples from 336
pupils were examined using direct smear and formol either concentration method. Out of
the 336 samples examined, 103 (30.1%) were positive for one or more intestinal parasites.
Three helminth parasites were identified in the feacal samples namely; Ascaris
lumbricoides (24%), hookworm (6%) and Trichuris trichura (3%) with cases of mixed
infection; A. lumbricoides and hookworm (1.20%), A lumbricoides and T. trichura (0.3%),
Hookworm and T. trichura (0.3%). None of the parasites was sex — dependent since the
parasites were found in both sexes and all age groups. The infections were school dependent
as public schools have significantly higher prevalence (p<0.05) than the private schools. The
study revealed that poor socio economic status, large family size, low education level and
poor environmental situation are the major contributory factors to the relatively high
prevalence of helminthiasis recorded. Level of prevalence and intensity can be reduced by
children targeted treatment program and school based deworming programmes.

KEY WORDS: Intestinal helminthes, school-aged children, mixed infection, Nigeria

Human parasitic worms are among the most prevalent chronic infection in
human in developing countries and major cause of disease burden among
children throughout the world (WHO, 2000]. More than 2,000 million people are
infected by soil transmitted helminthes (STH) worldwide, of which more than
300 million suffer from associated severe morbidity (Montressor et al., 2002).
Climate is an important determinant factor for transmission of these infections in
the tropical and sub-tropical areas, with adequate moisture and warm temperate
essential for larva development. Equally important determinants are poverty and
inadequate clean water supplies and sanitation (Mahfooz et al., 2010). Morbidity
and rate of transmission of STH infections are directly related to the number of
worms harbored in the host (Bethony et al., 2009).

Intestinal helminthes are transmitted by eggs ejected in human faeces; which
in-turn contaminate the soil and water sources in area that lack adequate
sanitation (Sam-Wobo et al., 2012). It has been shown that multiple infections
with intestinal helminth are very common (Sam-Wobo et al., 2008). Heavy
infestation with Ascaris lumbricoidess and Trichuris trichura causes protein
energy malnutrition and may interfere with appetite, growth physical fitness
cognitive development and school performance in malnourished children (WHO,
2010). Hookworm infestation is a leading cause of Anaemia (Roche & Layrisse,
2001). Whipworm infestation in children causes growth retardation and anaemia
(Bundy & Cooper, 1993).
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In many developing countries, the only education children receive is in
primary school, and this is the age when they are more frequently infected by
helminthes. This infection could thwart the effort of a country to provide basic
school education (Partnership for child development, 1999), especially in a school
age children. In view of the negative socio — economic impact of these parasite
infections on children, there is a need for the development of good preventive and
control measures against intestinal infection. This cannot be done effectively
without baseline data on the occurrence of parasitic infection on a particular area.

The result of this study will be useful to both researcher and health authority
in diagnosis, planning and implementing control programmes for intestinal
helminths infections in the area. To best of our knowledge, there is paucity of
information on human intestinal helminthiasis have been reported in Osogbo
Local Government. The present study is an effort to determine the prevalence and
associated risk factors of intestinal helminths infection among school children in
Osogbo, southwestern Nigeria.

MATERIALS AND METHODS

Study Area

The study was conducted in Osogbo, (latitude 7°46N and Longitude 4°36E), the
capital of Osun State in Southwestern Nigeria with a population of 156,694. The
study population was randomly drawn from six primary schools in Osogbo Local
Government area.

The pupils were between 3 and 14 age bracket.

Ethical Clearance

Consent and Ethnical clearance

Prior to the commencement of the study, permission was obtained from the zonal
education department of the Osogbo Local Government. Verbal consent was also
sought from the parents of the participating pupils through the Parent -Teacher
Association of each school. The purpose of the study was explained to them. The
study was conducted with 336 consented individuals.

Questionnaire Survey

Structure questionnaires were administered on each respondent so as to collect
social demographic data including age, sex, and source of water.

Parasitologigal Survey

Preparation of faecal smear and identification of parasite

A total of three hundred and thirty six (336) pupils participated in the study.

The Specimen bottles were distributed on the eve of the day of examination
and the pupils were given direction to avoid contaminating the feaces with soil
and other objects.

Each pupil was instructed to deposit his/her feaces on a clean paper and to
place about 5g of feaces with the aid of a clean stick in the sample bottle and cork
it firmly. The container was identified by label containing the child name. Stool
samples were collected from the pupils as soon as they arrived at the school
premises. Samples were transported to Microbiology and Parasitology Laboratory
of Ladoke Akintola University of Technology Teaching Hospital, Osogbo, within
four hours of passage in order to ensure proper identification of hookworm eggs
(WHO, 2003). The appearance of each stool was first carefully examined
Macroscopic for, consistency, blood, Mucus or adult worm using X10 and X40
objective lenses. The feacal samples were then examined microscopically for
intestinal helminthes by direct smear saline method. Negative samples were later
subjected to concentration method. The number of each species of eggs in the
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entire preparation were counted and recorded to give appropriate number of
eggs/g of stool (WHO, 2003).

Data Analysis

The data obtained were analyzed using Chi — square statistical package. The
differences were considered to be statistically significant when P-value obtained
was less than 0.05.

RESULTS

Of the three hundred and thirty six (336) pupils examined, 103 (31%) were
infected with intestinal helminth. Three intestinal helminth parasites were
identified, namely Ascaris lumbricoides, Hookworm and Trichuris trichura. A.
lumbricoides had the highest prevalence 79(24%) while T. trichiura had the least
prevalence 9(3%). The prevalence of Hookworm was 2(6%). The prevalence of
mixed infection due to Hookworm and Trichuris was 1(0.30%) and that of
Hookworm and A. lumbricoides was 4(1.19%) (Table 1). Table 2 presents the
prevalence of the infection in relation to the sex. There was no significant
variation in the prevalence of A. lumbricoides (p>0-05) in males as compared
with the females. Similarly, the total prevalence of hookworm among males,
(6.5%) was not statistically different (p>0.05) from the total prevalence among
females (6.1%).

The prevalence of helminth infection was generally even across the age
groups. The lowest prevalence was in age group 3-5 15 (24.2%) while the highest
prevalence was in age 6-8 50(34.5%) (Table 3).

The prevalence of helminth infection was higher in public schools as
compared with private schools with the exception of T. trichura which had higher
prevalence in private school (7%) than primary schools (2%). The prevalence of
A.lumbricoides and hookworm was higher in public schools than private schools
(Table 4).

DISCUSSION

Intestinal parasitic diseases remain a public health problem especially faecal
contamination of food and water (Jimenez-Gonzalez et al., 2009). This is more
common in school-going children and it is associated with high morbidity and
mortality and economic loss to the county (WHO, 2008). The present study on
intestinal helminthiasis shows that A. lumbricoides is more prevalent among the
school children in Osogbo Local Government Area. This result and those reported
by Adeyeba & Tijani (2002), Sam-Wobo et al. (2005), Anantaphruti et al. (2004),
Uneke et al. (2007) showed that A. lumbricoides is common throughout Nigeria.
In the present study, the 31% overall prevalence of intestinal helminth agreed
with 37.3% reported by Anosike et al. (2005) and several other reports from
different parts of Africa (Dada et al.,, 1993). The high prevalence of Ascaris
infection may be attributed to high level of unhygienic practices or the habit of
defecating indiscriminately in open places among school children which
eventually contaminate the environment. Intestinal parasites have been reported
to have deleterious effect on school children (Adeyeba & Akinlabi, 2002).

The presence of T. trichura infection in the study area was not unexpected
though in a low infestation rate, since it is known that similar condition which
influences the endemicity of A. lumbricoides also influences its endemicity
(O’larcalin & Holland, 2000). The reason accounting for this could be that T.
trichura is less resistant to cold, drought and dry climate (Crompton & Nesheim,
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2002). Surprisingly infestation with Hookworm was low in this study while it was
prevalent in many other studies (Merid et al., 2001; Ijagbone & Olagunju, 2006;
Osazuwa et al., 2011). Results of present study, like previous studies reveal no
significant variation among sex. Reason being that the risk factors of the problem
are equal (Agbolade & Odaibo, 1986; Mafiana & Omotayo, 1989; Taiwo &
Agbolade, 2000).

Result of this survey shows that intestinal helminthiasis is most prevalent
among age group 6-8 and 9-10 years. This is due to the fact that children in this
age are school —aged pupils. They do not take much care about the cleanliness of
the hands and clothing. They do not wash their hands frequently, particularly
before meals and after going to toilet (Ahmad Khan et al., 2004), all these are
contributory to the transmission of helminthiasis. None wearing of shoes by
children, playing on wet grounds could also expose them to Hookworm infection.

In present study, it was observed that the population with a better socio-
economic status has comparatively low prevalence and intensity of the infection,
as children from public schools had high prevalence and intensity than those in
private schools. Socio-economically stable families can keep personal hygiene and
cleanliness of house hold and their belongings. Sufficient house space also
prevents over- crowding and heavy feacal pollution of premises. Good sanitary
facilities are a very effective measure to control helminthiasis (Mahfouz et al.,
2010).

In conclusion, the present study reveals that intestinal helminth is highly
prevalent among school- age children in Osogbo Local Government Area. The
high intestinal helminth prevalence supports the idea that children are the most
affected groups. It is therefore suggested that intervention methods have to be
adopted to reduce intestinal helminthes infection among children. This may
include improving sanitation and personal hygiene through continuous health
education, mass deworming and periodic treatment of schools children. Ministry
of Environment should regularly check the level of hygiene among the populace
and fine defaulters.
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Table 1. Intestinal Helminths Infection among School Children in Osogbo Local
Government Area.

Parameters Frequency of Percentage of
occurrence occurrence
Number Examined 336 100
Number Infected 103 30.65
Number Infected with Ascaris 79 23.51
Number Infected with Hookworm 21 6.25
Number Infected with Trichuris 09 2.68
Mixed Infection
Double Infection with Hookworms and Trichuris o1 0.30
Double Infection with Hookworms and Ascaris 04 1.19

Double Infection with Ascaris and Trichuris 01 0.30
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Table 2. Prevalence of the infection by Sex of school Children in Osogbo Local Government
Area.

SEX NUMBER EXAMINED ASCARIS HOOKWORM TRICHURIS

MALE 155 23.2% 6.5% 1.9%
FEMALE 181 23.9% 6.1% 3.3%

Prevalence %

Table 3. Prevalence of the Infection by Age Group of School Children in Osogbo Local
Government.

AGE (YRS) NUMBER ASCARIS HOOKWORM TRICHIRUS

EXAMINED
3-5 62 19.4% 1.6% 3.2%
6-8 145 23.4% 7.8% 3.4%
9-11 94 25.5% 7.5% 1.1%
12-14 35 25.9% 5.7% 2.9%

Prevalence %

Table 4. Prevalence of Ascaris Lumbricoides, Trichuris and Hookworm in Public and Private
School in Osogbo Local Government Area.

SCHOOLS Number A.lumbricoides T. trichuris Hookworm

Examined
PUBLIC 175 55% 2% 12%
SCHOOL
PRIVATE
SCHOOL 161 26% 7% 9%

Prevalence %
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ABSTRACT: The following new species is described: Phyllotreta aygulae sp. nov. from
Bartin province in North-Western part of Anatolia, close to Phyllotreta atra (Fabricius),
Phyllotreta weiseana Jakobson, Phyllotreta lubischevi Lopatin and Phyllotreta annae
Konstantinov.

KEY WORDS: Chrysomelidae, Galerucinae, Alticini, Phyllotreta aygulae, new species,
Turkey

Phyllotreta Chevrolat, 1836 is one of the largest worldwide alticine genus
which contains approximately 150 species in the Palearctic region and more than
250 species worldwide (Konstantinov & Vandenberg, 1996, 2015). The members
of this genus are specialist feeders on the Brassicaceae and related groups (Jolivet
& Hawkeswood, 1995). Thus most species of this genus are known as crop pests.
Adults usually feed on the foliage of host plant.

Heikertinger (1941) and Warchalowski (2003, 2010) divided Phyllotreta
species into two main groups on the base of upper side with yellow or reddish
pattern, sometimes elytra entirely or almost entirely yellow and upper side
uniformly black or black with metallic reflex. These authors also divided
Phyllotreta species with uniformly black upper side into two groups based on
whether they have the central part of the frons punctured. The new species
Phyllotreta aygulae is a member of the group having the central part of frons
punctured. The characters of the new species suggest that it is clearly different
from the other known group members.

Phyllotreta aygulae sp. nov.
(Figs. 1-2)
Type material. Holotype o: Turkey: Bartin prov.: Giizelcehisar, 12.V.2015, 250
m, leg. D. Sahin, Paratypes: 11 ¢ and 6 ??: Same locality, data and collectors; 1
J: Turkey: Ankara prov.: Akyurt, Yesiltepe, 14.VII1.2015, 1063 m, on Brassica
oleracea acephala; 1 d: Turkey: Cankir1 prov.: Ilgaz, Candere-Biikciik villages,
26.IV.2015, 874 m, leg. N. Silkin; 3 ?9: Turkey: Ankara prov.: Nallihan,
Davutoglan, 05.V.2015, 474 m, on Eruca vesicaria (L.)Cav. and Lepidium
sativum L., leg. D. Sahin; 1 ?: Turkey: Ankara prov.: Haymana, 07.V.2015, 1025
m, leg. D. Sahin; 1 ?: Turkey: Cankir1 prov.: Bayramoren, exit of Yurtpinar village,
24.IV.2015, 829 m, leg. N. Silkin; 1 ?: Turkey: Cankir1 prov.: Ilgaz, Candere-
Biikciik villages, 26.IV.2015, 874 m, leg. N. Silkin. The holotype is deposited in
Nazife Tuatay Plant Protection Museum (NTM) (Turkey: Ankara). The paratypes
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are deposited in the collections of Nazife Tuatay Plant Protection Museum (NTM)
and Gazi University (Turkey: Ankara).

Description of holotype.

Body length 2.25 mm. Body width 1.125 mm.

Black without metallic lustre.

Head entirely black; frons with sparse, deep punctures near eyes; central parts
of frons and vertex distinctly punctured; frontal keel convex, acute; antennae thin,
antennomere 2 and 3 blackish-brown or brown, remaining antennomeres entirely
black, antennomere 3 as long as 2 and slightly shorter than 4. Proportions: : 26-
18-18-20-22-18-16-20-18-16-24.

Pronotum entirely black, short, more than 1.5 times as wide as long, with
rounded lateral sides, the greatest width in middle of lateral margin; disc clearly
shagreened, distinctly punctured; distances between punctures shorter than their
diameter.

Lateral sides of elytra small rounded; humeral calli well developed; elytral
apices with acute sutural angles; apices of hind margin with row short setae;
elytral puncturation slightly bigger than pronotal puncturation.

Ventral side of the body entirely black with densely light pubescence.

Legs black with the exception of blackish-brown or brown tarsi.

Aedeagus in figures 2A,B,C.

Spermatheca in figure 2D.

Female. The same as male.

Differential diagnosis. The new species is a member of the group having upper
side with uniformly black and the central part of the frons punctured definitely.
The new species is close to the species Phyllotreta atra (Fabricius, 1775)
described from Sweden, Phyllotreta weiseana Jakobson, 1901 desribed from S
Russia and Caucasus, Phyllotreta lubischevi Lopatin, 1992 described from
Kirgizia and Phyllotreta annae Konstantinov, 1992 described from Kazakhstan.
Only Phyllotreta atra (Fabricius, 1775) and Phyllotreta weiseana Jakobson, 1901
have been known from Turkey until now.

The new species differs from Phyllotreta atra by shape of apex of aedeagus in
dorsal view (acutely with a median tooth in the new species; sub-rounded with a
median tooth in Phyllotreta atra), shape of apex of aedeagus in lateral view
(directed slightly backwards in the new species; straightened, not directed
backwards in Phyllotreta atra), and shape of distal pump of spermatheca (obtuse
ending in the new species; acute ending in Phyllotreta atra) chiefly.

The new species differs from Phyllotreta weiseana by coloration of antennae
(antennomere 2 and 3 blackish-brown or brown, remaining antennomeres
entirely black in the new species; entirely black in Phyllotreta weiseana),
coloration of legs (black with the exception of blackish-brown or brown tarsi in
the new species; tibiae and tarsi at least partly red in Phyllotreta weiseana),
shape of antennomere 3 in male (antennomere 3 without tooth-like process in the
new species; antennomere 3 with a tooth-like process in Phyllotreta weiseana),
shape of aedeagus in dorsal view (acutely with a median tooth in the new species;
widely rounded in Phyllotreta weiseana), and shape of apex of aedeagus in lateral
view (directed slightly backwards in the new species; directed clearly backwards
in Phyllotreta weiseana) chiefly.

The new species differs from Phyllotreta lubischevi by coloration of antennae
(antennomere 2 and 3 blackish-brown or brown, remaining antennomeres
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entirely black in the new species; entirely black in Phyllotreta lubischevi),
coloration of legs (black with the exception of blackish-brown or brown tarsi in
the new species; entirely black in Phyllotreta lubischevi), punturation of vertex
(punctured in the new species; smooth in Phyllotreta lubischevi), shape of elytral
apices (elytral apices with acute sutural angles in the new species; elytral apices
rounded in Phyllotreta lubischevi), shape of aedeagus in ventral view (median
lobe of aedeagus long and slender, almost parallel sided in the new species;
median lobe of aedeagus clearly widened in basal half, narrower in apical half in
Phyllotreta lubischevi), and shape of apex of aedeagus in lateral view (directed
slightly backwards in the new species; straightened, not directed backwards in
Phyllotreta lubischeuvi) chiefly.

The new species differs from Phyllotreta annae by coloration of body (black
without metallic reflex in the new species; black with weak metallic reflex in
Phyllotreta annae), shape of aedeagus in ventral view (median lobe of aedeagus
long and slender, almost parallel sided in the new species; median lobe of
aedeagus clearly widened in basal half, narrower in apical half in Phyllotreta
annae), shape of apex of aedeagus in lateral view (directed slightly backwards in
the new species; straightened, not directed backwards in Phyllotreta annae), and
shape of distal pump of spermatheca (straightened, not curved in the new species;
clearly curved in Phyllotreta annae) chiefly.

Anyway the new species is clearly different from the other known group
members by shape of aedeagus.

Variability. Body length of all paratypes is over 2.0 mm. It changes 2.25 to 2.35
mm in both sexes.

Distribution. Known only from Western Black Sea Region of Northern Anatolia
(Bartin province) and North parts of Central Anatolian Region (Ankara and
Cankir1 provinces) of Turkey.

Etymology. The name is dedicated to Asiye Aygiil Asar (Turkey) who is student
of the first author.

A short key for the closely related species to new species on the base of
Warchalowski (2010) and forms of genitalae

1. Median lobe of aedeagus clearly widened in basal half, narrower in apical half in ventral
i .2

2. Body black with weak metallic reflex; apex of aedeagus acute; elytral apices with acute
sutural angles; apices of hind margin of elytra with row of short setae....................... P. annae
-. Body pure black without metallic reflex; apex of aedeagus sub-rounded with a median
tooth; elytral apices wide rounded; apices of hind margin of elytra without row of short
SELAC. ....evuiaerteuitrterei ettt ettt ettt ettt b et sttt P. lubischeuvi

3. In male antennomere 3 with a tooth-like process; apex of aedeagus widely rounded...........

................................................................................................................................... P. weiseana
-. In male antennomere 3 without tooth-like process; apex of aedeagus more or less pointed,
NOt WIdELY FOUNAEA. ......eoveieeieiieieieieriertete ettt sttt ettt ettt ettt se st esea 4

4. Apex of aedeagus acutely with a median tooth; in lateral view apex directed slightly
backwards; distal pump of spermatheca obtuse ending..........c.cccceeerueuennene P. aygulae sp. nov.
-. Apex of aedeagus sub-rounded with a median tooth; in lateral view apex straightened, not
directed backwards; distal pump of spermatheca acute ending...........cccecceceeererecennenee P. atra
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Figure 2. Phyllotreta aygulae sp. nov., A. Dorsal view of aedeagus, B. Ventral view of
aedeagus, C. Lateral view of aedeagus, D. Spermatheca.
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ABSTRACT: In order to contribute to the cynipid fauna (Hymenoptera: Cynipidae) of
Turkey, this study was carried out in Istanbul. Gall specimens were collected between 2012
and 2013 from different habitats of Istanbul. In result of the study, 75 species which are 2
species belonging to 1 genus (Ceroptresini), 54 species belonging to 12 genera (Cynipini), 4
species belonging to 1 genus (Diplolepidini), 1 species belonging to 1 genus (Phanacidini)
and 14 species belonging to 2 genera (Synergini), were totally recorded from Istanbul. Five
of these species were recorded the first time from Turkey; Phanacis hypochoeridis (Kieffer,
1887) (also as a new genus record), Synergus dacianus Kierych, 1985, S. diaphanus
Houard, 1911, S. physocerus Hartig, 1843 and S. radiatus Mayr, 1872 (Hymenoptera:
Cynipidae). First locality record of Diplolepis nervosa (Curtis, 1838) was also provided for
Turkey. Data about host plants and/or host galls, localities and Turkey distributions are
given.

KEY WORDS: Cynipidae, Istanbul, new record, fauna, Turkey

Cynipidae belonging to Cynipoidea is the largest family with roughly 1400
described species (Ronquist, 1999; Ronquist et al., 2015). Approximately 300 of
these species are known from Western Palearctic (Dalla-Torre & Kieffer, 1910;
Nieves-Aldrey, 2001; Stone et al., 2001; Melika, 2006). Located in between
Europe and Asia (western Palearctic) Turkey has special significance due to its
contained three phytogeographic regions (Euro-Siberian, Irano-Turanian and
Mediterranean) with over 12000 plant taxa (Avci, 2005).

There are local faunistic studies about Cynipidae and new records were
contributed to Turkey fauna (Giiclii et al., 2008; Katilmis & Azmaz, 2015;
Katilmis & Kiyak, 2009a, 2009b, 2010, 2011a, 2011b, 2011c, 2011d, 2011e, 2012;
Kiyak et al., 2008; Kiyak & Katilmis, 2010; Kemal & Kocak, 2010; Kocak & Kemal,
2012; Mete & Demirsoy, 2012; Mutun & Ding, 2011, 2015). Katilmig & Kiyak
(2008) listed 81 gall wasps (Cynipidae). Furthermore, seven new oak gallwasp
species were described from Turkey (Melika & Stone, 2001; Melika et al., 2004;
Din¢ et al., 2014; Mutun et al., 2014). Andricus megatruncicolus Melika was
described from Iran and its Turkey distribution was also mentioned (Tavakoli et
al., 2008).

Although Istanbul has been metropol during centuries owing to its ancient
history and socio-economic importance, 45% of Istanbul is still forestland.
Moreover, there are moist forests (beech, hornbeam, chestnut, etc.) in the
northern part of Istanbul and dry forests (oaks, chestnut, etc.) in mid and
southern parts of Istanbul (Giirel & Giindiiz, 2011). However, nearly forestland in
all southern part of Istanbul unfortunately disappeared, the rest of forestland
alarmed for its future due to rapid industrialization and urbanization. Initially
some studies were carried out about gall wasps, as forest pests of Istanbul. In a
result of these studies, 40 species were determined in forests of Istanbul (Acatay,
1943; Alkan, 1952; Bas, 1973; Fahringer, 1922; Schimitschek, 1953). In addition,
four oak gall wasps were recorded from Istanbul as new to Turkey (Azmaz &
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Katilmis, 2015). Gall wasp species diversity in Istanbul might be higher than
current known number. However, no regular faunistic study has been
unfortunately performed in Istanbul.

MATERIALS AND METHODS

All gall specimens on host plants were collected from different localities in
Istanbul between 2012 and 2013 (Fig. 1). After collection, all gall specimens were
taken photos. Galls were kept in laboratory conditions and checked weekly for
emerged wasps. Adult gall wasps and inquilines were subsequently fixed in
ethanol. The adults were then air-dried, fixed on cards (5x10 mm), and pinned.

All gall specimens and the adults were deposited in the Pamukkale University,
Faculty of Arts & Sciences, Department of Biology, Zoology Laboratory, Denizli,
Turkey. Data about host plants and/or host galls, localities (in appendix) and
Turkey distributions are given. New records are denoted by an asterisk (*).

RESULTS

1. Tribe: Ceroptresini Nieves-Aldrey, Nylander & Ronquist, 2015

1.1. Genus: Ceroptres Hartig, 1840

1.1.1. Ceroptres cerri Mayr, 1872

Material examined: ISTANBUL, siv-V, 12. Host gall: Aphelonyx cerricola. Turkey
distribution: Afyon, Denizli, Kiitahya, Usak (Katilmis & Kiyak, 2011d).

1.1.2. Ceroptres clavicornis Hartig, 1840

Material examined: ISTANBUL, bey-XII, 15, 29%; cat-XIII, 299; sar-VIII, 12; sil-IV, 29%;
sil-V, 19; sil-XVII, 19; sil-XIX, 329. Host gall: Andricus conglomeratus, A. curvator, A.
glutinosus. Turkey distribution: Afyon, Kiitahya (Katilmig & Kiyak, 2011d).

2. Tribe: Cynipini Latreille, 1802

2.1. Genus: Andricus Hartig, 1840

2.1.1. Andricus amblycerus (Giraud, 1859)

Material examined: ISTANBUL, bey-XIII; cat-VIII; cat-XXI; cat-XXIII; cek-1II; ey-III;
sar-X1I1, 329; sil-X; sil-XII; sil-XVIII; sil-XXII; sil-XXX; sil-XXXIV. Host oak: Q. cerris, Q.
petraea, Q. pubescens, Q. robur. Turkey distribution: istanbul, Kirklareli, Van (Bas,
1973; Kemal & Kocgak, 2010).

2.1.2. Andricus amenti Giraud, 1859

Material examined: ISTANBUL, cat-II; cat-XIII; pen-VI; sil-XVII; sil-XX. Host oak: Q.
petraea, Q. robur. Turkey distribution: Artvin, Istanbul, Van (Acatay, 1943; Bas, 1973;
Kemal & Kogak, 2010).

2.1.3. Andricus bulgaricus Vassileva-Samnalieva, 1977
Material examined: ISTANBUL, cat-XVI; cat-XX. Host oak: Q. pubescens. Turkey
distribution: Kiitahya, Van (Katilmis & Kiyak, 2011a; Kemal & Kocak, 2010).

2.1.4. Andricus caliciformis (Giraud, 1859)

Material examined: ISTANBUL, arn-I; arn-V; bey-II; bey-VII; bey-XII; bey-XVI; cat-VII;
cat-VIII; cat-IX; cat-XXIII; cat-XXIV; ey-III; ey-V; pen-III; sar-IV; sar-VII; sar-XII; sar-
XVI; sil-1I; sil-III; sil-VII; sil-VIII; sil-X; sil-XT; sil-XIT; sil-XIII; sil-XTV; sil-XVI; sil-XVII;
sil-XVIII; sil-XXITI; sil-XXIII; sil-XXXI; sil-XXXII; sil-XXXIIT; sil-XXXIV; sil-XXXV; sil-
XXXVI; sis-I; siv-1V; siv-VII; tuz-1. Host oak: Q. frainetto, Q. hartwissiana, Q. infectoria,
Q. petraea, Q. pubescens, Q. robur. Turkey distribution: Balikesir, Istanbul, Kiitahya,
Manisa, Van (Bas, 1973; Kemal & Kocak, 2010).
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2.1.5. Andricus callidoma (Hartig, 1881)

Material examined: ISTANBUL, arn-1I; arn-III; bey-II; bey-1II; cat-I; cat-II; cat-XXVI;
cek-II; ey-I; sar-I; sar-III; sil-V; sil-VI; sil-VII; sil-IX; sil-XVII; sil-XX; sil-XXVIII. Host
oak: Q. petraea, Q. pubescens, Q. robur. Turkey distribution: Burdur, Isparta, Istanbul,
Kirklareli, Van (Acatay, 1943; Bas, 1973; Kemal & Kogak, 2010; Kiyak et al., 2008).

2.1.6. Andricus caputmedusae (Hartig, 1843)

Material examined: ISTANBUL, arn-V; arn-VIII; bey-II; bey-VII; bey-VIII; bey-XII; bey-
XIII; bey-XVI; cat-XXIII; ey-III; ey-IV; kar-I; sar-IV; sar-VI; sar-VII; sar-XII; sar-XIII; sar-
XIV; sar-XV; sar-XVI; sar-XVII; sil-I; sil-1I; sil-III; sil-IX; sil-X; sil-XII; sil-XVI, 399; sil-
XVII; sil-XVIII; sil-XXIT; sil-XXI1I; sil-XXXI; sil-XXXI1I; siv-II; siv-IV; tuz-1. Host oak: Q.
cerris, Q. frainetto, Q. hartwissiana, Q. infectoria, Q. petraea, Q. pubescens, Q. robur.
Turkey distribution: Afyon, Ankara, Antalya, Balikesir, Bolu, Burdur, Bursa, Denizli,
Diizce, Erzincan, Giimiishane, Isparta, Istanbul, Izmir, Kirklareli, Kiitahya, Kocaeli, Konya,
Mugla, Sakarya, Sinop, Tokat, Usak, Van (Acatay, 1943; Alkan, 1952; Bas, 1973;
Canakgloglu, 1956; Karaca, 1956; Katilmig & Kiyak, 2011a; Kemal & Kogak, 2010; Kiyak et
al., 2008; Mete & Demirsoy, 2012; Mutun & Ding, 2011; Rokas et al., 2002; Schimitschek,
1938, 1944).

2.1.7. Andricus cecconii Kieffer, 1901

Material examined: ISTANBUL, ey-III. Host oak: Q. cerris. Turkey distribution:
Afyon, Antalya, Burdur, Denizli, Isparta, Kiitahya, Usak, Van (Katilmig & Kiyak, 2011a;
Kemal & Kocak, 2010; Kiyak et al., 2008).

2.1.8. Andricus conglomeratus (Giraud, 1859)

Material examined: ISTANBUL, arn-IV; arn-V; bey-I; bey-III; bey-IV, 1%; bey-VI; bey-
XII; bey-X1IV; bey-XIX; bey-XX; cat-1I; cat-III; cat-IV; cat-V; cat-VI, 499; cat-IX; cat-X; cat-
XI; cat-XIII; cat-XIV; cat-XV; cat-XVII; cat-XVIII; cat-XIX; cat-XXIII; cat-XXVI; cat-
XXVIII; cat-XXIX; cek-11I; cek-V; ey-I; ey-II; ey-111; ey-IV; ey-VI; ey-VII; kar-I; pen-V; pen-
VI; sar-I, 19; sil-1V, 19; sil-V; sil-VI; sil-IX, 299; sil-X; sil-X1II1, 19; sil-XIV; sil-XV; sil-XVII,
399; sil-XIX, 299; sil-XX, 299; sil-XXV, 19; sil-XXVII; sil-XXVIII; sil-XXX; sil-XXXVII; sil-
XXX1IV; sil-XXXVIII; siv-111; tuz-1. Host oak: Q. frainetto, Q. infectoria, Q. petraea, Q.
pubescens, Q. robur. Turkey distribution: Ankara, Bolu, Burdur, Denizli, Isparta,
Istanbul, Kirklareli, Kiitahya, Sakarya, Samsun, Van (Acatay, 1943; Alkan, 1952; Bas, 1973;
Karaca, 1956; Katilmis & Kiyak, 2011a; Kemal & Kogak, 2010; Kiyak et al., 2008;
Schimitschek, 1944).

2.1.9. Andricus conificus (Hartig, 1843)

Material examined: ISTANBUL, arn-IV; cat-IX; cat-X; cat-XI; ey-III; ey-IV; sil-V; sil-
XXXIV; siv-II1. Host oak: Q. frainetto, Q. petraea, Q. pubescens. Turkey distribution:
Bolu, Van, Zonguldak (Bas, 1973; Kemal & Kocgak, 2010).

2.1.10. Andricus coriarius (Hartig, 1843)

Material examined: ISTANBUL, arn-VIII; bey-VII; cat-VI; cat-VIII; cat-XXIII; cat-XXV;
cek-II; ey-1II; ey-VI; sar-V; sar-VII; sil-111; sil-VI; sil-VII; sil-XIV; sil-XVI; sil-XX; sil-XXT;
sil-XXV; sil-XXXT; siv-I; siv-1I; siv-III; siv-IV; siv-VI; siv-VIL. Host oak: Q. frainetto, Q.
hartwissiana, Q. infectoria, Q. petraea, Q. pubescens, Q. robur. Turkey distribution:
Afyon, Ankara, Antalya, Balikesir, Burdur, Bursa, Denizli, Erzincan, Giimiigshane, Isparta,
Istanbul, Kirklareli, Kiitahya, Tokat, Usak, Van (Acatay, 1943; Bas, 1973; Fahringer, 1922;
Karaca, 1956; Katilmig & Kiyak, 2011a; Kemal & Kogak, 2010; Kiyak et al., 2008; Mete &
Demirsoy, 2012; Mutun & Ding, 2011; Rokas et al., 2002; Schimitschek, 1937).

2.1.11. Andricus coronatus (Giraud, 1859)
Material examined: ISTANBUL, cat-I; cat-XIII; cat-XVIII; cat-XXII; cat-XXIII; cat-
XX1IV; cat-XXV; sil-III; sil-VIII; sil-XII; sil-XVI; sil-XXXV; siv-I; siv-1I; siv-IV; siv-V; siv-
VIL. Host oak: Q. cerris, Q. frainetto, Q. pubescens. Turkey distribution: Afyon,
Antalya, Denizli, Isparta, Istanbul, Kiitahya, Mugla, Usak, Van (Bas, 1973; Katilmis & Kiyak,
2011a; Kemal & Kogak, 2010; Kiyak et al., 2008).
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2.1.12. Andricus corruptrix (Schlechtendal, 1870)

Material examined: ISTANBUL, arn-VI; bey-XII; bey-XVIII; bey-XX; cat-1I; ey-III; sar-
IX; sil-V; sil-X1I; sil-XVII; sil-XXV; sil-XXXVIII; sil-XL. Host oak: Q. pubescens, Q. robur.
Turkey distribution: Afyon, Kiitahya, Van (Katilmis & Kiyak, 2011a; Kemal & Kocak,
2010).

2.1.13. Andricus crispator Tschek, 1871
Material examined: ISTANBUL, bey-X; sil-VIII; sil-XXIII. Host oak: Q. cerris. Turkey
distribution: Kiitahya (Katilmis & Kiyak, 2009a).

2.1.14. Andricus curvator Hartig, 1840

Material examined: ISTANBUL, arn-I; arn-IV; arn-VI; bey-I; bey-1II; bey-XII; bey-XVI;
bey-XVII; bey-XVIII; cat-1I; cat-VIII; cat-IX; cat-X; cat-XIII; cat-XVI, 1?; cat-XXVI; cek-V;
cek-IV; ey-VI; ey-VII; kar-I; pen-I; pen-IV; pen-VI; sar-XVI; sil-1V; sil-VII; sil-XXVII; sil-
XXXVIII; siv-VI; siv-11. Host oak: Q. cerris, Q. frainetto, Q. hartwissiana, Q. petraea, Q.
pubescens. Turkey distribution: Afyon, Ankara, Aydin, Bolu, Burdur, Bursa, Denizli,
Istanbul, Kirklareli, Kiitahya, Usak, Van (Acatay, 1943; Basg, 1973; Karaca, 1956; Katilmig &
Kiyak, 2011a; Kemal & Kogak, 2010; Kiyak et al., 2008).

2.1.15. Andricus fecundatrix (Hartig, 1840)

Material examined: ISTANBUL, bey-11I; bey-VI; ey-1I; ey-III; pen-I; pen-II; sar-I; sar-
XVII; sil-1I; sil-V; sil-VIII; sil-XVII; sil-XIX; sil-XXIIT; sil-XXXT; sil-XXXIX; sil-XL. Host
oak: Q. frainetto, Q. infectoria, Q. petraea, Q. pubescens. Turkey distribution: Afyon,
Ankara, Balikesir, Erzincan, Istanbul, Kocaeli, Kiitahya, Manisa, Van (Acatay, 1943; Alkan,
1952; Bas, 1973; Karaca, 1956; Katilmig & Kiyak, 2011a; Kemal & Kocak, 2010; Mete &
Demirsoy, 2012; Schimitschek, 1938).

2.1.16. Andricus galeatus (Giraud, 1859)

Material examined: ISTANBUL, bey-VII; ey-I1I; ey-VI; sar-XII; sil-II; sil-VIII; sil-XT; sil-
XII; sil-XVIII; sil-XXXII; sil-XXXTV; sil-XXXVI. Host oak: Q. frainetto, Q. infectoria, Q.
petraea, Q. pubescens. Turkey distribution: Istanbul, Kirklareli, Kiitahya, Van (Bas,
1973; Katilmis & Kiyak, 2011a; Kemal & Kogak, 2010).

2.1.17. Andricus gallaeurnaeformis (Boyer de Fonscolombe, 1832)

Material examined: ISTANBUL, pen-I; pen-II; sar-1I; siv-II. Host oak: Q. infectoria.
Turkey distribution: Afyon, Kiitahya, Usak, Van (Katilmis & Kiyak, 2011a; Kemal &
Kogak, 2010).

2.1.18. Andricus glutinosus (Giraud, 1859)

Material examined: ISTANBUL, arn-1V; bey-1I; bey-III; bey-IV; bey-XII; bey-XIII; bey-
X1V; bey-XVIII; bey-XIX; bey-XX; cat-III; cat-IV; cat-V; cat-VI; cat-VIII; cat-IX; cat-XIV;
cat-XV; cat-XVI; cat-XII; cat-XVII; cat-XVIII; cat-XIX; cat-XXV; cat-XXVII; cek-I; cek-III;
cek-V; ey-I; ey-1V; ey-V; ey-VII; ey-VIII; pen-VI; sar-I; sar-1I; sar-VII; sar-X; sar-XI; sar-
XVTI; sil-1V; sil-V; sil-VII; sil-IX; sil-X; sil-XT; sil-X1IT; sil-XIIT; sil-XIV; sil-XV; sil-XVII; sil-
XVIII; sil-XXT; sil-XXTV; sil-XXV; sil-XXVII; sil-XXVIIT; sil-XXX; sil-XXXIIT; sil-XXXIV;
sil-XXXVII; sil-XXXVIIT; sil-XIX; sil-XL; siv-IIT; siv-IV. Host oak: Q. frainetto, Q.
hartwissiana, Q. petraea, Q. pubescens, Q. robur. Turkey distribution: Ankara, Bolu,
Istanbul, Kirklareli, Sakarya, Van (Acatay, 1943; Bas, 1973; Karaca, 1956; Kemal & Kocak,
2010; Schimitschek, 1944).

2.1.19. Andricus grossulariae Giraud, 1859

Material examined: ISTANBUL, bey-1I; bey-VI; cat-VI; cat-VII; cat-VIII; cat-XX; cat-
XXI; cat-XXII; cat-XXIII; cat-XXIV; ey-III; ey-IV; ey-V; ey-VI; pen-III; sar-IV, 599
aseksiiel; sar-VII, 599 aseksiiel; sil-I; sil-I11; sil-VI; sil-X1II; sil-XXXT; sil-XXXII; siv-I; siv-II;
siv-1I1; siv-IV. Host oak: Q. cerris, Q. frainetto, Q. infectoria, Q. petraea, Q. pubescens, Q.
robur. Turkey distribution: Afyon, Antalya, Aydin, Burdur, Denizli, Erzincan,
Giimiigshane, Isparta, Istanbul, Kirklareli, Kiitahya, Sinop, Usak, Van (Acatay, 1943; Katilmig
& Kiyak, 2011a; Kemal & Kocgak, 2010; Kiyak et al., 2008; Mete & Demirsoy, 2012; Mutun &
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Ding, 2011; Schimitschek, 1938, 1944).

2.1.20. Andricus infectorius (Hartig, 1843)

Material examined: ISTANBUL, arn-I; arn-II; arn-IV; arn-VIII; bey-II; bey-11I; bey-IV;
bey-V; bey-XIX; bey-XX; cat-IV; cat-V; cat-VI; cat-XXIII; cat-XXIV; cat-XXVI; cat-XXVII;
cat-XXIX; ey-111, 29%; ey-IV; ey-VI; kar-III; kar-IV; pen-V; sil-1V; sil-V; sil-VI; sil-VII; sil-
XII; sil-XXXIV; sil-XXXVII; sil-XXXVIII; sil-XL; siv-I; siv-II; siv-V, 19; siv-VI. Host oak:
Q. cerris, Q. frainetto, Q. hartwissiana, Q. infectoria, Q. petraea, Q. pubescens, Q. robur.
Turkey distribution: Afyon, Ankara, Aydin, Balikesir, Batman, Burdur, Canakkale,
Corum, Denizli, Diyarbakir, Gokirmak Valley (Karadeniz Region), Isparta, istanbul, izmir,
Kiitahya, Manisa, Mardin, Mugla, Nigde, Sirnak, Usak, Van (Acatay, 1943; Alpaut, 1942;
Bas, 1973; Katilmig & Kiyak, 2011a; Kemal & Kocak, 2010; Kiyak et al., 2008; Schimitschek,
1938).

2.1.21. Andricus inflator Hartig, 1840

Material examined: ISTANBUL, cat-VIII; pen-I1. Host oak: Q. cerris, Q. infectoria.
Turkey distribution: Afyon, Denizli, Kiitahya, Usak, Van (Katilmis & Kiyak, 2011a; Kemal
& Kogak, 2010).

2.1.22. Andricus kollari (Hartig, 1843)

Material examined: ISTANBUL, bey-VII; cat-VI; cat-XVII; cat-XXVIII; sar-V; sar-XVIII;
sil-I; sil-VII; sil-XVI; sil-XX, 19; sil-XXIX; sil-XXXVIII; siv-V. Host oak: Q. cerris, Q.
frainetto, Q. hartwissiana, Q. infectoria, Q. petraea, Q. pubescens. Turkey distribution:
Ankara, Aydin, Balikesir, Burdur, Bursa, Denizli, Eskisehir, Glimiishane, Isparta, Istanbul,
Kiitahya, Usak, Van (Acatay, 1943; Alkan, 1952; Alpaut, 1942; Canakgioglu, 1956; Fahringer,
1922; Karaca, 1956; Katilmig & Kiyak, 2011a; Kemal & Kocak, 2010; Kiyak et al., 2008;
Mutun & Ding, 2011).

2.1.23. Andricus lignicolus (Hartig, 1840)

Material examined: ISTANBUL, cat-I; cat-VIII; cat-XIV; cat-XX; cek-III; ey-VI; pen-VII;
sil-II; sil-VII; sil-VIII; sil-XI; sil-XII; sil-XIV; sil-XVI; sil-XVII; sil-XVIII; sil-XIX; sil-
XXXVIIL Host oak: Q. cerris, Q. petraea, Q. robur. Turkey distribution: Afyon, Burdur,
Denizli, Isparta, Istanbul, Kiitahya, Usak, Van (Acatay, 1943; Alkan, 1952; Katilmig & Kiyak,
2011a; Kemal & Kogak, 2010; Kiyak et al., 2008; Schimitschek, 1938).

2.1.24. Andricus lucidus (Hartig, 1843)

Material examined: ISTANBUL, sar-VII; sil-II; sil-III; sil-VIII; sil-IX; sil-XVI; sil-XVIII;
sil-XXXITIT; sil-XXX1V; siv-VI. Host oak: Q. cerris, Q. infectoria, Q. pubescens. Turkey
distribution: Afyon, Burdur, Denizli, Erzincan, Giimiishane, Isparta, Istanbul, Kiitahya,
Usak, Van (Acatay, 1943; Alkan, 1952; Katilmig & Kiyak, 2011a; Kemal & Kocak, 2010; Kiyak
et al., 2008; Mete & Demirsoy, 2012; Mutun & Ding, 2011; Schimitschek, 1938).

2.1.25. Andricus megalucidus Melika, Stone, Sadeghi & Pujade-Villar, 2004
Material examined: ISTANBUL, siv-I, 1?; siv-VI. Host oak: Q. infectoria. Turkey
distribution: Afyon, Burdur, Denizli, Erzincan, Isparta, Kiitahya, Usak, Van (Katilmis &
Kiyak, 2011a; Kemal & Kogak, 2010; Melika et al., 2004; Mete & Demirsoy, 2012).

2.1.26. Andricus mitratus (Mayr, 1870)

Material examined: ISTANBUL, bey-I; bey-1I; bey-IV; bey-XII; bey-XIII; bey-XIV; bey-
XVIII; bey-XIX; bey-XX; cat-I; cat-1I; cat-V; cat-XIII; cat-XVII; cat-XXV; cek-I; cek-II; cek-
V; ey-VI; ey-VII; pen-V; pen-VI; sil-V; sil-VII; sil-IX; sil-X; sil-XIV; sil-XV; sil-XVII; sil-
XVIII; sil-XIX; sil-XX; sil-XXV; sil-XXVII; sil-XXVIII; sil-XXX; sil-XXXIII; sil-XXXIV; sil-
XXXIX; sil-XL. Host oak: Q. frainetto, Q. petraea, Q. pubescens, Q. robur. Turkey
distribution: Bolu, Istanbul, Kiitahya, Samsun, Van, Zonguldak (Acatay, 1943; Bas, 1973;
Katilmig & Kiyak, 2011a; Kemal & Kogak, 2010; Rokas et al., 2002; Schimitschek, 1944).

2.1.27. Andricus moreae (Graeffe, 1905)
Material examined: ISTANBUL, cat-XXIV. Host oak: Q. infectoria. Turkey
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distribution: Erzincan, Van (Kemal & Koc¢ak, 2010; Mete & Demirsoy, 2012).

2.1.28. Andricus multiplicatus Giraud, 1859
Material examined: ISTANBUL, sil-VIII. Host oak: Q. cerris. Turkey distribution:
Afyon, Denizli, Kiitahya, Van (Katilmig & Kiyak, 2011a; Kemal & Kogak, 2010).

2.1.29. Andricus quercustozae (Bosc, 1792)

Material examined: ISTANBUL, arn-I; arn-V; bey-XIII; cat-I; cat-V; cat-VII; cat-VIII;
cat-XVIII; cat-XXT; cat-XXII; cat-XXIII; cat-XXIV; cat-XXV; cek-I11; sil-II; sil-111; sil-V; sil-
VI, sil-VII, 19; sil-VIII; sil-X; sil-XT; sil-XII; sil-XIII; sil-XIV; sil-XVI; sil-XVII; sil-XVIII; sil-
XIX; sil-XXII; sil-XXIII; sil-XXIV; sil-XXVIII; sil-XXXT; sil-XXXIII; sil-XXXIV; sil-XXXV;
sil-XXXVI; sil-XL; siv-II; siv-IV; siv-V, 1%; siv-VII; tuz-1. Host oak: Q. frainetto, Q.
infectoria, Q. petraea, Q. pubescens, Q. robur. Turkey distribution: Afyon, Ankara,
Antalya, Aydin, Balikesir, Burdur, Bursa, Denizli, Erzincan, Giimiigshane, Isparta, Istanbul,
Kiitahya, Mersin, Mugla, Sakarya, Usak, Van (Acatay, 1943; Alkan, 1952; Bas, 1973;
Canakgioglu, 1956; Katilmis & Kiyak, 2011a; Kemal & Kocak, 2010; Kiyak et al., 2008; Mete
& Demirsoy, 2012; Mutun & Ding, 2011; Rokas et al., 2002; Schimitschek, 1938).

2.1.30. Andricus solitarius (Boyer de Fonscolombe, 1832)

Material examined: ISTANBUL, arn-IV; arn-V; arn-VI; bey-III; bey-IV; bey-XII; bey-
XIII; bey-XX; cat-II; cat-IV; cat-V; cat-VI; cat-IX; cat-X; cat-XIII; cat-XV; cat-XVII; cat-
XVIII; cat-XIX; cat-XXVI; cek-I; ey-I1I; ey-VI; pen-V; sar-XVI; sil-1V; sil-V; sil-VI; sil-XIII;
sil-XV; sil-XVII; sil-XIX; sil-XX; sil-XXV; sil-XXVII; sil-XXVIII; sil-XXIX; sil-XXXVII; sil-
XXXVIIT; sil-XXXIX; siv-III. Host oak: Q. cerris, Q. frainetto, Q. petraea, Q. robur.
Turkey distribution: Aydin, Burdur, Istanbul, Kiitahya, Van (Bas, 1973; Katilmis & Kiyak,
2011a; Kemal & Kogak, 2010; Kiyak et al., 2008).

2.1.31. Andricus stefanii (Kieffer, 1897)

Material examined: ISTANBUL, bey-VII; ey-1V; sil-XX. Host oak: Q. frainetto, Q.
infectoria, Q. petraea. Turkey distribution: Afyon, Antalya, Balikesir, Denizli, Erzincan,
Isparta, Istanbul, Kirklareli, Kiitahya, Van (Acatay, 1943; Bas, 1973; Katilmis & Kiyak,
2011a; Kemal & Kocak, 2010; Kiyak et al., 2008; Mete & Demirsoy, 2012; Schimitschek,
1937).

2.1.32. Andricus sternlichti Bellido, Pujade-Villar & Melika, 2003

Material examined: ISTANBUL, siv-I; siv-VI. Host oak: Q. infectoria. Turkey
distribution: Afyon, Denizli, Erzincan, Kiitahya, Usak, Van (Katilmig & Kiyak, 2011a;
Kemal & Kocgak, 2010; Mete & Demirsoy, 2012).

2.1.33. Andricus tomentosus (Trotter, 1901)

Material examined: ISTANBUL, sil-XVIII; siv-I; siv-11. Host oak: Q. infectoria. Turkey
distribution: Afyon, Ankara, Antalya, Balikesir, Bursa, Denizli, Erzincan, Isparta, Istanbul,
Kiitahya, Manisa, Mugla, Samsun, Usak, Van (Acatay, 1943; Alkan, 1952; Alpaut, 1942; Bas,
1973; Karaca, 1956; Katilmig & Kiyak, 2011a; Kemal & Kocak, 2010; Kiyak et al., 2008; Mete
& Demirsoy, 2012; Schimitschek, 1938).

2.2, Genus: Aphelonyx Mayr, 1881

2.2.1. Aphelonyx cerricola (Giraud, 1859)

Material examined: ISTANBUL, cat-VI; cat-XX; cat-XXIV; cek-111; sil-VII; sil-VIII; sil-
XI; sil-XII; sil-XIV; sil-XVI; sil-XVIII; sil-XXII; sil-XXXIV; siv-V; siv-VII. Host oak: Q.
cerris. Turkey distribution: Afyon, Aydin, Burdur, Denizli, Isparta, Konya, Kiitahya,
Usak, Van (Katilmis & Kiyak, 2011a; Kemal & Kocgak, 2010; Kiyak et al., 2008; Rokas et al.,
2002).

2.2.2, Aphelonyx persica Melika, Stone, Sadeghi & Pujade-Villar, 2004

Material examined: ISTANBUL, cat-VII; cat-VIII; cat-XX; cat-XXIV; cat-XXV; cek-111;
ey-1V; ey-V; ey-VI; sil-11; sil-VI; sil-VII; sil-VIII; sil-XT; sil-X1I; sil-XIIT; sil-XIV; sil-XVIII;
sil-XIX; sil-XXII; sil-XXXV; sil-XXXVI; sil-XL; siv-1V; siv-VII; siv-V. Host oak: Q. cerris.
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Turkey distribution: Afyon, Denizli, Usak, Van (Katilmis & Kiyak, 2009b; Kemal &
Kocak, 2010).

2.3. Genus: Biorhiza Westwood, 1840

2.3.1. Biorhiza pallida (Olivier, 1791)

Material examined: ISTANBUL, arn-I; arn-1I; arn-VII; bey-XII, 15; bey-XX; cat-IV; cat-
VIII, 499; cek-1, 799, 6057; cek-V; ey-VIIL; pen-1V; sil-VI; siv-II; siv-VI. Host oak: Q.
infectoria, Q. petraea, Q. pubescens. Turkey distribution: Afyon, Ankara, Burdur,
Denizli, Glimiishane, Isparta, Istanbul, Kiitahya, Trabzon, Usak, Van (Acatay, 1943; Bas,
1973; Karaca, 1956; Katilmis & Kiyak, 2011a; Kemal & Kogak, 2010; Kiyak et al., 2008;
Mutun & Ding, 2011; Schimitschek, 1938, 1944).

2.4. Genus: Callirhytis Forster, 1869

2.4.1. Callirhytis rufescens (Mayr, 1882)

Material examined: ISTANBUL, arn-V; bey-XVII; cat-XVII; sil-XXII. Host oak: Q.
frainetto. Turkey distribution: Kiitahya, Van (Katilmis & Kiyak, 2011a; Kemal & Kocak,
2010).

2.5. Genus: Cerroneuroterus Melika & Pujade-Villar, 2010

2.5.1. Cerroneuroterus lanuginosus (Giraud, 1859)

Material examined: ISTANBUL, arn-1II; bey-II; ey-III; sil-XI; sil-XII. Host oak: Q.
cerris, Q. robur. Turkey distribution: Afyon, Aydin, Burdur, Denizli, Erzincan, Isparta,
Kiitahya, Usak, Van (Katilmig & Kiyak, 2011a; Kemal & Kogak, 2010; Kiyak et al., 2008;
Mete & Demirsoy, 2012).

2.5.2. Cerroneuroterus obtectus (Wachtl, 1880)
Material examined: ISTANBUL, bey-XI; bey-XII; cat-XII; cek-II; kar-IV; siv-I. Host
oak: Q. cerris. Turkey distribution: Afyon, Denizli, Kiitahya (Katilmis & Kiyak, 2011a).

2.6. Genus: Chilaspis Mayr, 1881

2.6.1. Chilaspis nitida (Giraud, 1859)

Material examined: ISTANBUL, cat-I. Host oak: Q. cerris. Turkey distribution:
Afyon, Denizli, Kiitahya, Usak, Van (Katilmis & Kiyak, 2011a; Kemal & Kogak, 2010).

2.7. Genus: Cynips Linnaeus, 1758

2.7.1. Cynips agama Hartig, 1840

Material examined: ISTANBUL, bey-II; bey-VII; cat-I; cat-VI; cat-XIX; cat-XXIV; ey-I;
ey-I1; sil-I; sil-IT; sil-IIT; sil-VII; sil-IX; sil-XIT; sil-XVIII; sil-XXIX; sil-XXXVII; siv-1V; siv-
VI. Host oak: Q. frainetto, Q. petraea. Turkey distribution: Afyon, Burdur, Denizli,
Istanbul, Kiitahya, Van (Katilmis & Kiyak, 2011a; Kemal & Kogak, 2010; Kiyak et al., 2008;
Schimitschek, 1938).

2.7.2, Cynips cornifex Hartig, 1843

Material examined: ISTANBUL, siv-I; siv-IV. Host oak: Q. infectoria. Turkey
distribution: Afyon, Antalya, Denizli, Erzincan, Istanbul, Kiitahya, Sinop, Van (Bas, 1973;
Katilmis & Kiyak, 2011a; Kemal & Kogak, 2010; Mete & Demirsoy, 2012).

2.7.3. Cynips disticha Hartig, 1840
Material examined: ISTANBUL, cat-XXIV; cat-XXV. Host oak: Q. robur. Turkey
distribution: Afyon (Katilmis & Kiyak, 2011a).

2.7.4. Cynips divisa Hartig, 1840

Material examined: ISTANBUL, bey-1I; bey-11I; bey-XII; bey-XIX; cat-I; cat-IV; cat-
XXIII; cat-XXV; sar-VI; sar-IX; sil-1I; sil-V; sil-VII; sil-VIII; sil-IX; sil-XVII; sil-XXII; sil-
XXXV; sis-IV; siv-1V; siv-VIL. Host oak: Q. frainetto, Q. petraea, Q. pubescens, Q. robur.
Turkey distribution: Afyon, Ankara, Artvin, Bolu, Denizli, Istanbul, Kiitahya, Nigde,
Sakarya, Usak, Van (Acatay, 1943; Bas, 1973; Karaca, 1956; Katilmig & Kiyak, 2011a; Kemal
& Kocak, 2010).
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2.7.5. Cynips quercus (Fourcroy, 1785)

Material examined: ISTANBUL, bey-XIX; cat-I; cat-XXIV; cat-XXVI; ey-I; sil-VIII; sil-
XI; sil-XII; sil-XIV; sil-XVI; sil-XVIII. Host oak: Q. pubescens. Turkey distribution:
Afyon, Amasya, Antalya, Aydin, Burdur, Denizli, Erzincan, Glimiishane, Hatay, Isparta,
Kiitahya, Mersin, Usak, Van (Katilmis & Kiyak, 2011a; Kemal & Kogak, 2010; Kiyak et al.,
2008; Mutun & Ding, 2011; Rokas et al., 2002).

2.7.6. Cynips quercusfolii (Linnaeus, 1758)

Material examined: ISTANBUL, bey-I; bey-1I; bey-11I; bey-VI; bey-VII; bey-XX; cat-I;
cat-1I; cat-IV; cat-V; cat-VI; cat-XXV; cat-XXVI; cat-XXVII; cat-XXIX; ey-I, 1?; ey-II; ey-III,
19; ey-IV; ey-VI; pen-II; pen-V; pen-VI; sar-II; sar-IV; sar-VI; sar-IX; sar-X; sar-XV; sar-
XVI; sil-I; sil-II; sil-111; sil-V; sil-VI; sil-V1I; sil-VIII; sil-IX; sil-XT; sil-XII; sil-XIII; sil-XIV;
sil-XVTI; sil-XVII; sil-XVIII; sil-XIX; sil-XXII; sil-XXIII; sil-XXVI; sil-XXXVII; sil-XXXVIII;
sil-XXXV; sil-XXXIX; siv-IV; siv-VIL. Host oak: Q. cerris, Q. frainetto, Q. petraea, Q.
pubescens, Q. robur. Turkey distribution: Afyon, Ankara, Antalya, Artvin, Aydin,
Balikesir, Bolu, Burdur, Denizli, Erzincan, Giimiishane, Isparta, Istanbul, Kirklareli,
Kiitahya, Mugla, Tunceli, Usak, Van (Acatay, 1943; Alkan, 1952; Alpaut, 1942; Bas, 1973;
Katilmis & Kiyak, 2011a; Karaca, 1956; Kemal & Kogak, 2010; Kiyak et al., 2008; Mete &
Demirsoy, 2012; Mutun & Ding, 2011; Schimitschek, 1938).

2.8. Genus: Dryocosmus Giraud, 1859

2.8.1. Dryocosmus cerriphilus Giraud, 1859

Material examined: ISTANBUL, cat-XXIV; cat-XXV. Host oak: Q. cerris. Turkey
distribution: Afyon, Erzincan, Kiitahya, Van (Katilmis & Kiyak, 2008, 2011a; Kemal &
Kocak, 2010).

2.9. Genus: Neuroterus Hartig, 1840

2.9.1. Neuroterus albipes (Schenck, 1863)

Material examined: ISTANBUL, arn-II; bey-XIX; bey-XX; ey-I; sil-XXXIX. Host oak: Q.
frainetto, Q. pubescens. Turkey distribution: Afyon, Denizli, Istanbul, Kiitahya, Usak,
Van (Bas, 1973; Katilmis & Kiyak, 2011a; Kemal & Kogak, 2010).

2.9.2. Neuroterus anthracinus (Curtis, 1838)

Material examined: ISTANBUL, bey-I; bey-II; bey-III; bey-VIII; bey-IX; bey-X; bey-XX;
cat-I; cat-XXII; cat-XXIII; cat-XXVI; cat-XXVII; cat-XXIX; ey-I, 1?; ey-1IV; pen-II; sar-I;
sar-VI; sar-IX; sar-XIII; sar-XIV; sar-XV; sar-XVI; sar-XIX; sil-II; sil-VIII; sil-IX; sil-XT; sil-
XIII; sil-X1V; sil-XVII; sil-XXII; sil-XXIX; sil-XXXT; sil-XXXIIT; sil-XXXVII; sil-XXXIX.
Host oak: Q. frainetto, Q. hartwissiana, Q. pubescens, Q. robur. Turkey distribution:
Istanbul, Kiitahya, Van (Acatay, 1943; Katilmig & Kiyak, 2011a; Kemal & Koc¢ak, 2010).

2.9.3. Neuroterus numismalis (Geoffroy in Fourcroy, 1785)

Material examined: ISTANBUL, arn-III; arn-IV; bey-I; bey-II; bey-1II; bey-XIX; cat-I;
cat-XXII; ey-I; ey-II; ey-11I; ey-IV; pen-II; sar-I; sar-1I; sar-VI; sil-III; sil-V; sil-XXXT; sil-
XXXII; sil-XL; siv-V. Host oak: Q. cerris, Q. frainetto, Q. petraea. Turkey distribution:
Afyon, Ankara, Antalya, Aydin, Burdur, Denizli, Erzincan, Isparta, istanbul, Kiitahya,
Sakarya, Samsun, Usak, Van (Acatay, 1943; Alkan, 1952; Bas, 1973; Karaca, 1956; Katilmis &
Kiyak, 2011a; Kemal & Kogak, 2010; Kiyak et al., 2008; Mete & Demirsoy, 2012).

2.9.4. Neuroterus quercusbaccarum (Linnaeus, 1758)

Material examined: ISTANBUL, arn-I; arn-II; arn-III; arn-IV; arn-V; arn-VI; arn-VII;
bey-1I; bey-11; bey-III; bey-VI; bey-VII; bey-XI; bey-XVII; bey-XVIII; bey-XIX; cat-I; cat-II;
cat-V; cat-VI; cat-VII; cat-XX; cat-XXIII; cat-XXIV; cat-XXV; cat-XXVI; cat-XXVII; cat-
XXVIII; cat-XXIX; ey-I; ey-1I; ey-III; ey-1V; ey-VII; kar-I; kar-II; kar-III; pen-II; pen-III;
pen-1V; pen-VII; sar-I; sar-1I; sar-1V; sar-V; sar-VI; sar-VIII; sar-IX; sar-XIV; sar-XV; sar-
XVI; sar-XIX; sil-I; sil-III; sil-V; sil-VII; sil-VIII; sil-X1II; sil-XIII; sil-XIV; sil-XVII; sil-
XXXIV; sil-XXXV; sil-XXXVIII; sil-XXXIX; sil-XL; sis-I; sis-II; sis-IV; siv-I; siv-1I; siv-1V;
siv-V; siv-VI; siv-VII; tuz-1. Host oak: Q. frainetto, Q. petraea, Q. pubescens, Q. robur.
Turkey distribution: Afyon, Aydin, Burdur, Denizli, Erzincan, Giimiishane, Isparta,
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Istanbul, Kirklareli, Kiitahya, Sakarya, Van (Acatay, 1943; Alkan, 1952; Bas, 1973; Katilmis
& Kiyak, 2011a; Kemal & Kocgak, 2010; Kiyak et al., 2008; Mete & Demirsoy, 2012; Mutun &
Ding, 2011; Schimitschek, 1938).

2.10. Genus: Plagiotrochus Mayr, 1881

2.10.1. Plagiotrochus quercusilicis (Fabricius, 1798)

Material examined: ISTANBUL, arn-VI; sis-II. Host oak: Q. coccifera. Turkey
distribution: Afyon, Denizli, Usak, Van (Katilmis & Kiyak, 2011a; Kemal & Kocak, 2010;
Kiyak et al., 2008).

2.11. Genus: Pseudoneuroterus Kinsey, 1923

2.11.1. Pseudoneuroterus macropterus (Hartig, 1843)

Material examined: ISTANBUL, cat-I; sil-III; sil-XIII; sil-XVI; siv-IV. Host oak: Q.
cerris. Turkey distribution: Afyon, Aydin, Balikesir, Bolu, Denizli, Istanbul, Kirklareli,
Kiitahya, Usak, Van (Acatay, 1943; Bas, 1973; Katilmis & Kiyak, 2011a; Kemal & Kogak,
2010; Kiyak et al., 2008).

2.12. Genus: Trigonaspis Hartig, 1840

2.12.1. Trigonaspis synaspis (Hartig, 1841)

Material examined: ISTANBUL, ey-III; pen-I; pen-II. Host oak: Q. infectoria. Turkey
distribution: Afyon, Amasya, Denizli, Erzincan, Konya, Kiitahya, Van (Katilmis & Kiyak,
2011a; Kemal & Kogak, 2010; Mete & Demirsoy, 2012; Rokas et al., 2002).

3. Tribe: Diplolepidini Latreille, 1802

3.1. Genus: Diplolepis Geoffroy, 1762

3.1.1. Diplolepis eglanteriae (Hartig, 1840)

Material examined: ISTANBUL, pen-I; sis-I; sis-IV. Host plant: Rosa canina. Turkey
distribution: Afyon, Ankara, Erzincan, Eskisehir, Kiitahya, Usak, Van (Bayram et al.,
1998; Giiglii et al., 2008; Karaca, 1956; Katilmis & Kiyak, 2010; Kemal & Kogak, 2010; Mete
& Demirsoy, 2012).

3.1.2. Diplolepis nervosa (Curtis, 1838)

Material examined: ISTANBUL, arn-V; bey-XVI; ey-I; pen-I; sil-X; sis-III. Host plant:
R. canina. Turkey distribution: First locality record of this species was given for
Cynipidae Fauna of Turkey.

3.1.3. Diplolepis rosae (Linnaeus, 1758)

Material examined: ISTANBUL, arn-II; arn-V; cat-XXV; sar-VIII, 1?; sar-XVII; sil-I; sil-
VII; sil-XVIIT; sil-XXT, 19; sil-XXII, 499; sil-XXXV; sis-I11; siv-I; siv-11; siv-VI. Host plant:
R. canina. Turkey distribution: Afyon, Ankara, Artvin, Bayburt, Denizli, Erzincan,
Erzurum, Eskisehir, Kirsehir, Konya, Kiitahya, Nigde, Tokat, Usak, Van (Alkan, 1952;
Bayram et al., 1998; Doganlar, 1984, 1990; Doganlar & Cam, 1991; Karaca, 1956; Katilmis &
Kiyak, 2010; Kemal & Kocak, 2010; Kilincer, 1983; Mete & Demirsoy, 2012; Ozbek et al.,
1996, 1998).

3.1.4. Diplolepis spinosissimae (Giraud, 1859)

Material examined: ISTANBUL, bey-XV; bey-XVI; sil-XII. Host plant: R. canina.
Turkey distribution: Afyon, Ankara, Denizli, Erzincan, Eskisehir, Kiitahya, Usak, Van
(Karaca, 1956; Katilmis & Kiyak, 2010; Kemal & Kogak, 2010; Mete & Demirsoy, 2012).

4. Tribe: Phanacidini Nieves-Aldrey, Nylander & Ronquist, 2015

4.1. Genus: Phanacis Forster, 1860

4.1.1. Phanacis hypochoeridis* (Kieffer, 1887)

Material examined: ISTANBUL, sis-I. Host plant: Hypochaeris radicata. Turkey
distribution: This species is both a new genus and species record for Cynipidae Fauna of
Turkey.

5. Tribe: Synergini Ashmead, 1896
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5.1. Genus: Synergus Hartig, 1840

5.1.1. Synergus dacianus* Kierych, 1985

Material examined: ISTANBUL, pen-II, 1?2. Host gall: Andricus gallaeurnaeformis.
Turkey distribution: This species is a new record for Cynipidae Fauna of Turkey.

5.1.2. Synergus diaphanus* Houard, 1911

Material examined: ISTANBUL, bey-III, 4%%; sil-VIII, 10; siv-V, 222. Host gall:
Andricus caliciformis, A. infectorius. Turkey distribution: This species is a new record
for Cynipidae Fauna of Turkey.

5.1.3. Synergus facialis Hartig, 1840

Material examined: ISTANBUL, bey-II, 15, 1%?; bey-III, 857, 52%; bey-XII, 15, 82%; cat-
II, 253, 49%; cat-V, 599; cat-XIIL, 299; ey-I, 32%; pen-1, 15, 29%; pen-11, 357, 329; sil-1V,
2dd; sil-V, 80'd, 20%9; sil-VII, 52%; sil-IX, 1557, 529; sil-XXIX, 14, 12. Host gall: Andricus
callidoma, A. conglomeratus, A. curvator, A. gallaeurnaeformis, A. glandulae, A.
glutinosus, A. infectorius, Biorhiza pallida, Cynips agama, Trigonaspis synaspis. Turkey
distribution: Afyon, Denizli (Katilmis & Azmaz, 2015).

5.1.4. Synergus hayneanus (Ratzeburg, 1833)

Material examined: ISTANBUL, sil-IIl, 1g; sil-VIII, 20d. Host gall: Andricus
caliciformis, A. coronatus, A. galeatus. Turkey distribution: Afyon, Denizli, Kiitahya
(Katilmis & Azmaz, 2015).

5.1.5. Synergus incrassatus Hartig, 1840

Material examined: ISTANBUL, bey-XII, 19; sil-XVIII, 1%; sil-XX, 15, 12. Host gall:
Andricus callidoma, A. glutinosus, Neuroterus quercusbaccarum. Turkey distribution:
Afyon, Denizli, Kiitahya (Katilmis & Azmaz, 2015).

5.1.6. Synergus pallicornis Hartig, 1841

Material examined: ISTANBUL, bey-XI, 1?; pen-II, 1%; sar-XV, 12. Host gall: Andricus
anthracinus, A. gallaeurnaeformis, Neuroterus quercusbaccarum. Turkey distribution:
Afyon, Denizli, Kiitahya, Van (Katilmis & Azmaz, 2015; Katilmig & Kiyak, 2008; Kemal &
Kogak, 2010).

5.1.7. Synergus pallidipennis Mayr, 1872

Material examined: ISTANBUL, arn-1V, 1g; ey-III, 4%9%; sil-XVII, 1?2. Host gall:
Andricus conglomeratus, A. conificus, A. infectorius. Turkey distribution: Afyon,
Kiitahya (Katilmis & Azmaz, 2015).

5.1.8. Synergus pallipes Hartig, 1840

Material examined: ISTANBUL, bey-XI, 29%; ey-1, 15, 1?; pen-I, 12; pen-II, 15; sar-II, 19;
sar-XI11, 357, 4%9%; sar-XIV, 19; sil-1V, 17; sil-V, 1a; sil-VII, 1a; sil-VIII, 19; sil-XIX, 19; sil-
XXIX, 15. Host gall: Andricus conglomeratus, A. glutinosus, Cynips agama, C.

quercusfolii, Neuroterus anthracinus, N. quercusbaccarum, Trigonaspis synaspis. Turkey
distribution: Afyon, Kiitahya (Katilmig & Azmaz, 2015).

5.1.9. Synergus physocerus* Hartig, 1843
Material examined: ISTANBUL, pen-I, 357; 72%. Host gall: Trigonaspis synaspis.
Turkey distribution: This species is a new record for Cynipidae Fauna of Turkey.

5.1.10. Synergus radiatus* Mayr, 1872

Material examined: ISTANBUL, bey-III, 1?; pen-1, 15; sar-1II, 229; sar-IX, 1%; sil-IV, 19;
sil-X111, 19; sil-XX, 299. Host gall: Andricus callidoma, A. conglomeratus, A. glutinosus,
Cynips quercusfolii, Neuroterus anthracinus. Turkey distribution: This species is a new
record for Cynipidae Fauna of Turkey.
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5.1.11. Synergus tibialis Hartig, 1840
Material examined: ISTANBUL, kar-I, 12. Host gall: Neuroterus quercusbaccarum.
Turkey distribution: Afyon, Denizli, Kiitahya (Katilmig & Azmaz, 2015).

5.1.12. Synergus umbraculus (Olivier, 1791)

Material examined: ISTANBUL, sil-IV, 1%; sil-XXIII, 1?2. Host gall: Andricus
conglomeratus, A. quercustozae. Turkey distribution: Afyon, Denizli, Kiitahya, Usak
(Katilmis & Azmaz, 2015).

5.1.13. Synergus variabilis Mayr, 1872

Material examined: ISTANBUL, bey-XI, 15, 19; sar-II, 15, 1%; sar-VII, 19; sil-II, 13} sil-
XVIII, 12. Host gall: Andricus anthracinus, A. glutinosus, A. grossulariae, A. tomentosus,
N. quercusbaccarum. Turkey distribution: Afyon, Kiitahya (Katilmig & Azmaz, 2015).

5.2. Genus: Synophrus Hartig, 1843

5.2.1. Synophrus politus Hartig, 1843

Material examined: ISTANBUL, bey-II; bey-X, 1%; bey-XIX; cat-I; cat-VII; cat-XXIII;
cat-XXIV; cat-XXV; cat-XXVII; ey-VI; pen-V; sil-1I; sil-VII; sil-XT; sil-X1T; sil-XX; sil-XXIII,
19; sil-XXXT; sil-XXXIV; sil-XXXVI; sil-XL; sil-XLI; siv-V; siv-VII. Host oak: Q. cerris, Q.
frainetto, Q. pubescens. Turkey distribution: Afyon, Denizli, Bursa, istanbul, Kiitahya,
Samsun, Usak, Van (Acatay, 1943; Bas, 1973; Katilmig & Kiyak, 2011a; Kemal & Kogak,
2010; Schimitschek, 1938, 1944).

DISCUSSION

The study area contains two different phytogeographic regions (Euro-Siberian
and Mediterranean) owing to climate differences, and it is also located between
Europe and Asia. Moreover, Istanbul has special significance about species
diversity of European and Asian due to Istanbul is an entry gate to Anatolia for
originated European species in glacial and interglacial period (Demirsoy, 2008).
So far, 138 species of Cynipidae are known from Turkey, of which 44 species are
currently known from Istanbul (Acatay, 1943; Alkan, 1952; Azmaz & Katilmis,
2015; Bas, 1973; Fahringer, 1922; Schimitschek, 1953).

In result of the study, 75 species were totally recorded for Istanbul fauna. Five
of these species were recorded the first time from Turkey; Phanacis
hypochoeridis (Kieffer) (also as a new genus record), Synergus dacianus Kierych,
S. diaphanus Houard, S. physocerus Hartig and S. radiatus Mayr. First locality
record of Diplolepis nervosa was also provided for Turkey. The five of the prior
known 44 species for Istanbul fauna (Andricus dentimitratus, A. hungaricus, A.
quercuscalicis, A. quercusradicis, A. seckendorffi) were not determined in study
area as habitats of these species might be damaged by urbanization.

According to Istanbul distribution of determined species, many of species
were observed both sides (Asia and Europe) as Istanbul is an entry gate to
Anatolia for originated European species (Demirsoy, 2008). Due to Istanbul
bosphorus which its form is based on recent history, has not occurred an effective
insulation (Demirsoy, 2008), cynipid gall wasps which originated in the Western
Palaearctic Region except Pediaspidini (Ronquist & Liljeblad, 2001), might
probably spread to Anatolia. Thus, there is no surprising difference between
Cynipidae fauna of European and Asian side.

This study was carried out in Istanbul contributed both local fauna and
Turkish fauna. 40 of listed species are recorded first time for cynipid fauna of
Istanbul, of which 5 species are also new records for cynipid fauna of Turkey.
Cynipidae Fauna of Istanbul have got 84 species at the present time (Table 1). We
hope that number of cynipid species will go on to increase by local faunistic
studies in the future.



162 Mun. Ent. Zool. Vol. 12, No. 1, January 2017

ACKNOWLEDGEMENTS

Thanks also to Dr. Mehmet CICEK for helping with the identification of the
plant species. We also thank Dr George Melika, Dr Juli Pujade-Villar, and Dr
Graham Stone for helping to support the literature. This study was supported by
the Pamukkale University Scientific Research Project Unit (Project No:
2012FBE045).

LITERATURE CITED

Acatay, A. 1943. Istanbul ve cevresi ve bilhassa Belgrad ormanindaki zaralh orman bdcekleri, miicadeleleri ve isletme
iizerine tesirleri. Yiiksek Ziraat Enstitiisii Calismalar, Ankara, 142: 107-120 (in Turkish). .

Alkan, B. 1952. Tiirkiye'nin Zoosesid (Zoocecid) leri (kokeni hayvansal bitki urlar1) tizerinde ¢alismalar II. A. U. Ziraat
Fakiiltesi 1952 y1llig1, Ankara, 17: 259-279 (in Turkish).

Alpaut, A. 1942. Uber die einige Gallen aus der Pamuklu - Tal bei Ankara. Collegium, 872 (XII): 417-424 (in German).

Avcel, M. 2005. Cesitlilik ve Endemizm Agisindan Tiirkiye'nin Bitki Ortiisti. Istanbul Universitesi Edebiyat Fakiiltesi
Cografya Dergisi, 13: 27-55 (in Turkish).

Azmaz, M. & Katilmus, Y. 2015. Four new records of Oak Gall Wasp (Hymenoptera: Cynipidae, Cynipini) from Turkey.
Munis Entomology & Zoology, 10 (1): 201-204.

Bas, R. 1973. Tiirkiye’de orman agaclarinda zarar yapan zar kanathilar (Hymenoptera) {izerine arastirmalar. T.C. Orman
Bakanligi, Orman Genel Midiirliigi, 570 (23): 75-124 (in Turkish).

Bayram, S., Ulgenturk, S. & Toros, S. 1998. Ankara ilinde kusburnu (Rosa spp.)’da gal yapan bocekler ve bunlarin
parazitoitleri {izerinde aragtirmalar. Turk. Entomol. Derg.-Tu., 22 (4): 259-268 (in Turkish).

Canakgcloglu, H. 1956. Bursa ormanlarinda entomolojik arastirmalar. Istanbul Universitesi Yayinlari, 690: 28-30 (in

Turkish).

Dalla-Torre, K. W. & Kieffer, J. J. 1910. Cynipidae, Verlag von R. Friedlander und Sohn, Berlin, Germany, 891 (in
German).

Demirsoy, A. 2008. Genel Zoocografya ve Tiirkiye Zoocografyasi: Hayvan Cografyasi. Ankara: Meteksan A. S. (in
Turkish).

Ding, S., Mutun, S. & Melika, G. 2014. A new species of Andricus Hartig oak gallwasp from Turkey (Hymenoptera:
Cynipidae, Cynipini). North-West J Zool, 10: 122-127.

Doganlar, M. 1984. Notes on Chalcidoidea of Turkey, I. Chalcididae, Eurytomidae, Torymidae, Orymidae, Perilampidae,
Eucharitidae. Turkish Journal of Plant Protection, 8: 151-158.

Doganlar, M. 1990. Baz1 Tiirkiye Eurytomidae (Hymenoptera, Chalcidoidea) tiirleri. Tiirkiye II. Biyolojik Miicadele
Kongresi, Ankara, 165-172 (in Turkish).

Doganlar, M. & Cam, H. 1991. The species of Eurytoma III. with two-three strong setae on hind tibiae from Tiirkiye, and
description of a new species from Tokat, Tiirkiye (Hymenoptera, Eurytomidae). Turk. Entomol. Derg.-Tu., 15 (3):
143-151.

Fahringer, J. 1922. Hymenopterologische Ergebnisse einer wissenschaftlichen Studienreise nach der Tiirkei und
Kleinasien (mit Ausschlufl des Amanusgebirges). Arc. fiir Naturgesch A 88: 149-222 (in German).

Giiglii, S., Hayat, R., Shorthouse, J. D. & Tozlu, G. 2008. Gall-Inducing Wasps of The Genus Diplolepis
(Hymenoptera: Cynipidae) on Shrub Roses of Turkey. Proc. Entomol. Soc. Wash, 110 (1): 204-217.

Giirel, A. & Giindiiz, A. E. 2011. Istanbul'un Ekolojik Yapis1 Uzerine Bir Aragtirma. The Journal of Marmara Social
Research 1 (in Turkish).

Karaca, I. 1956. Orta Anadolu orman ve meyve agaclarinda goriilen mensei nebati ve hayvani 6nemli urlarin amili ve
morfolojileri hakkinda aragtirmalar. Ankara Universitesi Ziraat Fakiiltesi Yaymlari, 84: 75-120 (in Turkish).

Katilmis, Y. & Azmaz, M. 2015. Investigation on the inquilines (Hymenoptera: Cynipidae, Synergini) of oak galls from
inner western Anatolia, Turkey. Turk. J. Zool., 39 (1): 168-173.

Katilmus, Y. & Kiyak, S. 2008. Checklist of Cynipidae of Turkey, with a new genus record. J. Nat. Hist., 42 (31-32): 2161~
2167.

Katilmis, Y. & Kiyak, S. 2009a. Oak gallwasp Genus Andricus (Hymenoptera, Cynipidae) — new records from Turkey.
Zoology in the Middle East, 48: 108-110.

Katilmis, Y. & Kiyak, S. 2009b. The oak gallwasp Aphelonyx persica: a new record from Turkey, with some new host
records. Phytoparasitica, 37: 95-97.

Katilmis, Y. & Kiyak, S. 2010. Distribution, Phenology and Effects of Diplolepis spp. (Hymenoptera: Cynipidae) on
Rosa canina in the Inland Western Anatolian. J. Entomol. Res. Soc., 12.(2): 31-36.

Katilmus, Y. & Kiyak, S. 2011a. Oak gallwasps (Hymenoptera: Cynipidae) fauna of inner western Anatolia. Munis
Entomology & Zoology, 6: 735-757.

Katilmis, Y. & Kiyak, S. 2011b. Herb gallwasp Neaylax salviae (Giraud, 1859) (Hymenoptera, Aylacini) — new record
from Turkey. Turk. J. Zool., 35: 707-710.

Katilmis, Y. & Kiyak, S. 2011¢c. New records of herb gallwasps (Hymenoptera, Cynipidae, Aylacini) from Turkey. North-
West. J. Zool., 7: 17-19.

Katilmis, Y. & Kiyak, S. 2011d. First records of inquiline wasps of the genus Ceroptres Hartig, 1840 (Hymenoptera,
Cynipidae, Synergini) from Turkey. J. Entomol. Res. Soc., 13: 65-69.

Katilmis, Y. & Kiyak, S. 2011e. Further study on Periclistus brandtii (Ratzeburg, 1831) (Hymenoptera, Cynipidae) from
Turkey. Entomol. News, 122: 51-54.

Katilmis, Y. & Kiyak, S. 2012. Two new records of inquiline wasp of the genus Saphonecrus Dalla Torre and Kieffer,
1910 (Hymenoptera: Cynipidae: Synergini) from Turkey, their associated galls and hosts. Munis Entomology &
Zoology, 7: 1141-1144.

Kemal, M. & Kocak, A. . 2010. Winter trips to south Van Lake and the cynipid galls on oaks (Hymenopteera,
Cynipidae). Cesa News, 56: 1-66. .

Kilincer, N. 1983. Ankara’da Giil Gal Arlar (Rhodites spp.)’min (Hym, Cynipidae) Parazitleri Uzerine Arastirmalar. Bitki
Koruma Biilteni, 23 (1): 1-11 (in Turkish).



Mun. Ent. Zool. Vol. 12, No. 1, January 2017 163

Kiyak, S., Kili¢, T. & Katilmis, Y. 2008. A contribution to the knowledge of the Cynipini (Cynipidae: Hymenoptera)
fauna of Turkey. Munis Entomology & Zoology, 3 (1): 523-535.

Kiyak, S. & Katilms, Y. 2010. Oak gallwasp Dryocosmus mayri (Hymenoptera, Cynipidae)- new record from Turkey. J.
Entomol. Res. Soc., 12.(1): 67-70.

Kocak, A. O. & Kemal, M. 2012. List of the Hitherto Recorded Pterygot Taxa of Turkey (Insecta). Cent. Ent. Stud., 6: i-
iv+ 1-1649.

Melika, G. 2006. Gall Wasps of Ukraine, Cynipidae. Vestnik zoologii, 21 (1-2): 1-300, 301-644.

Melika, G. & Stone, G. N. 2001. A new species of cynipid gall wasp from Turkey (Hymenoptera: Cynipidae). Folia
Entomologica Hungarica, 62: 127-131.

Melika, G. Stone, G. N., Sadeghi, S. E. & Pujade-Villar, J. 2004. New species of cynipid gallwasps from Iran and
Turkey (Hymenoptera: Cynipidae: Cynipini). Acta Zool. Hung., 50 (2): 139-151.

Mete, O. & Demirsoy, A. 2012. A Preliminary Study on The Gallwasp Fauna of Kemaliye (Erzincan, Turkey) and A New
Record for Turkey. Hacettepe J. Biol. & Chem. Special Issue: 351-363.

Mutun, S. & Ding, S. 2011. Contributions to the Gallwasp (Hymenoptera: Cynipidae) Fauna of Turkey with One New
Record. J. Appl. Biol. Sci., 5 (3): 83-85.

Mutun, S. & Ding, S. 2015. Twelve oak gall wasp species (Hymenoptera, Cynipidae) new to the Turkish fauna. Turk. J.
Zool., 39: 962-964.

Mutun, S., Ding, S., Bozs6, M. & Melika, G. 2014. Four new species of Andricus Hartig oak gallwasp from Turkey
(Hymenoptera: Cynipidae, Cynipini). Zootaxa, 3760: 241-259.

Nieves-Aldrey, J. L. 2001. Fauna Iberica Hymenoptera Cynipidae, Museo Nacional de Ciencias Naturales de Madrid,
CSIC, Madrid, Spain (in Spanish). .

Ozbek, H., Giiclii, S. & Tozlu, G. 1996. Erzurum, Erzincan, Bayburt ve Artvin illerinde Kusburnu Bitkisinde Zararh

. Olan Arthropoda Tiirleri, Kugburnu Sempozyumu, Giimiishane, 219-230 (in Turkish).

0Ozbek, H., Giiclii, S. & Tozlu, G. 1998. Oltu ve cevre ilgelerde kusburnu ve 6nemli zararhlari, Ge¢gmisten Gelecege Oltu
ve Cevresi Sempozyumu, Erzurum, 567-576 (in Turkish).

Rokas, A., Atkinson, R. J., Nieves-Aldrey, J. L., West, S. A. & Stone, G. N. 2002. The incidence and diversity of
Wolbachia in gallwasps (Hymenoptera; Cynipidae) on oak. Mol. Ecol., 11: 1815-1829.

Ronquist, F. 1999. Phylogeny, classification and evolution of the Cynipoidea. Zool. Scr., 28: 139-164.

Rongquist, F. & Liljeblad, J. 2001. Evolution of the gall wasp-host-plant association. Evolution, 55: 2503-2522.

Ronquist, F., Nieves-Aldrey, J. L., Buffington, M. L., Liu, Z., Liljeblad, J. & Nylander, J. A. A. 2015.
Phylogeny, Evolution and Classification of Gall Wasps: The Plot Thickens, PLoS ONE, 10 (5):1-40.

Schimitschek, E. 1937. Tiirkiyede orman korunmasi ve entomolojisi hakkinda goriigler. Y. Z. E Calismalari, 74 (in
Turkish).

Schimitschek, E. 1938. Cecidologische Beobachtungen in der Tiirkei. Anzeiger fiir Schaedlingskunde, 7: 77-81 (in
German).

Schimitschek, E. 1944. Forstinsekten der Tiirkei und ihre Umvelt, Berlin (Germany): Volk und Reich Verlag (in
German).

Schimitschek, E. 1953. Tiirkiye Orman Bocekleri ve Muhiti. (ed: Abdulgafur Acatay), Istanbul Universitesi Yaymnlari, 1-
471 (in Turkish).

Stone, G. N., Atkinson, R. J., Rokas, A., Csoka, G. & Nieves-Aldrey, J. L. 2001. Differential success in
northwards range expansion between ecotypes of the marble gallwasps, Andricus kollari: a tale of two lifecycles. Mol.
Ecol., 10: 761-768.

Tavakoli, M., Melika, G., Sadeghi, S. E., Pénzes, Z., Assareh, M. A., Atkinson, R. S., Bechtold, M., Miko, I.,
Zargaran, M. R. , Aligolizade, D., et al. 2008. New species of oak gallwasps from Iran (Hymenoptera:
Cynipidae: Cynipini). Zootaxa, 1699: 1-64.

L]
e Ld
® .
9 Karacakdy
o Black Sea
S o * o
. .
* o o o
“es ® Ay .
. .Swr?eklw ‘ ® L) ‘o... s o RV .
. Arnavutkoye  ®esariyer ® . y T
Gatalca © % e teg, o Sile -

. LY Beyko? Y L $. (275
ilivri e .(;ekmeko b : «® o
Silivri I % co0 Tele

° . . ].e. ge
Biylkcekmece ISTANBUL “ . ar I.<.
Bakirkoy sklidar F:en.dik
b4 .
e
Kartal

Sea of Marmara @

= Kiometers S

Figure 1.Map of Istanbul, showing localities.



164

Mun. Ent. Zool. Vol. 12, No. 1, January 2017

Table 1. The species richness of Cynipidae in Istanbul and Turkey (* New record).

Tribus Genera Istanbul = Turkey
Aulacidea = o
.. . .  Liposthenes -
Aulacideini Pl = :
Rhodus - 1
Aylacini Aylax = o
Ceroptresini = Ceroptres 2 2
Andricus 40 75
Aphelonyx 2 3
Biorhiza 1 1
Callirhytis 1 2
Cerroneuroterus 2 3
L. Chilaspis 1 1
Cynipini e ; g
Dryocosmus 1 2
Neuroterus 4 6
Plagiotrochus 1 1
Pseudoneuroterus 1 2
Trigonaspis 2 2
Diastrophini = Periclistus - 1
Diplolepidini = Diplolepis 4 6
Phanacidini = Phanacis 1* =
Saphonecrus - 2
Synergini Synergus 13 (4%) 17 (4%)
Synophrus 1 1
Total 24 84 143

Appendix: Codes and Localities of Study Areas in Istanbul.

CODES LOCALITIES
arn-1 Arnavutkdy, Durusu Park, 41°17'N, 28°35’E, 58 m, 21.X.2012
arn-I1 Arnavutkdy, Durusu Park, Durugol, 41°17'N, 28°35’E, 44 m, 21.X.2012
arn-II1 Arnavutkdy, Tayakadin, 41°16'N, 28°42’E, 112 m, 21.X.2012
arn-1V Arnavutkdy, Yenikdy, Okten Mining, 41°17'N, 28°43’E, 112 m, 21.X.2012
arn-V Arnavutkdy, Tayakadin, Tayakadin Promenade 2, 41°14'N, 28°41E, 178 m, 30.V.2013
arn-VI Arnavutkdy, Tayakadin, Tayakadin Promenade 1, 41°15'N, 28°41’E, 159 m, 30.V.2013
arn-VII Arnavutkdy, Karaburun, 41°19’N, 28°40’E, 59 m, 30.V.2013
arn-VIII Arnavutkdy, Karaburun, 41°20°N, 28°39’E, 50 m, 30.V.2013
bey-1 Beykoz, Dereseki-Riva 3. km, 41°09’N, 29°09’E, 148 m, 21.X.2012
bey-1I Beykoz, Mahmutsevketpasa, 41°08°N, 29°11’E, 66 m, 21.X.2012
bey-II1 Beykoz, Mahmutsevketpasa-Ogiimce 2. km, 41°08°N, 29°11E, 120 m, 21.X.2012
bey-1IV Beykoz, Karakiraz-Kilich 5. km, 41°09’N, 29°18’E, 150 m, 03.111.2013
bey-V Beykoz, Riva, 41°13'N, 29°13’E, 68 m, 03.111.2013
bey-VI Beykoz, Kaynarca, 41°10°'N, 29°09’E, 135 m, 03.111.2013
bey-VII Beykoz, Anadolu Feneri, Cemetery, 41°12°N, 29°09’E, 49 m, 03.111.2013
bey-VIII Beykoz, Anadolu Feneri-Dereseki 2. km, Dostluk Society Memorial Forest, 41°11'N,

29°09’E, 110 m, 03.111.2013

bey-IX

Beykoz, Poyrazkdy, Poyrazkoy Picnic Area, 41°11'N, 29°08’E, 99 m, 03.111.2013
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bey-X Beykoz, PoyrazkGy-Dereseki 5. km, 41°09°'N, 29°07’E, 170 m, 03.111.2013

bey-XI Beykoz, 164. Year Police Memorial Forest, Goztepe Promenade, 41°05'N, 29°06’E, 225 m,
29.1V.2013

bey-XII Beykoz, Polonezkdy, Polonezkoy Nature Park, 41°06'N, 29°11’E, 207 m, 29.1V.2013

bey-XIII Beykoz, Polonezkdy-Cumhuriyet 2. km, 41°07'N, 29°13’E, 50 m, 29.1V.2013

bey-XIV Beykoz, Cumhuriyet, 41°07'N, 29°15’E, 27 m, 29.IV.2013

bey-XV Beykoz, Hz. Yiisa Tomb, 41°09’N, 29°05’E, 169 m, 31.V.2013

bey-XVI Beykoz, Anadolu Feneri-Dereseki 1. km, 41°11'N, 29°09’E, 119 m, 31.V.2013

bey-XVII Beykoz, Anadolu Feneri, 41°12°N, 29°09’E, 68 m, 31.V.2013

bey-XVIII Beykoz, Bozhane, Saklidere Picnic Area, 41°09'N, 29°16’E, 30 m, 31.V.2013

bey-XIX Beykoz, Ogiimce-Mahmutsevketpasa 1. km, 41°09°N, 29°14’E, 157 m, 21.IX.2013

bey-XX Beykoz, Mahmutsevketpasa-Ogiimce 2. km, 41°08'N, 29°11’E, 119 m, 21.IX.2013

cat-1 Catalca, Yaylacik-Aydinlar 1. km, 41°22'N, 28°12’E, 224 m, 25.X1.2012

cat-11 Catalca, Binkilig-YalikGy 2. km, 41°25°'N, 28°11’E, 235 m, 25.X1.2012

cat-111 Catalca, Binkilig-YalikGy 10. km, 41°28’N, 28°12’E, 343 m, 25.X1.2012

cat-IV Catalca, Binkilic-Yalikgy 12. km, 41°29°N, 28°13’E, 207 m, 25.X1.2012

cat-V Catalca, Yaylacik-Karamandere 8. km, 41°21°'N, 28°16’E, 189 m, 25.X1.2012

cat-VI Catalca, Karamandere-Karacakdy 6. km, 41°23°N, 28°21’E, 39 m, 25.X1.2012

cat-VII Catalca, Celepkoy-Orencik 2. km, 41°20°N, 28°29’E, 111 m, 25.X1.2012

cat-VIII Catalca, Subasi, Subasi Picnic Area, 41°13’N, 28°26’E, 108 m, 28.1V.2013

cat-IX Catalca, Subasi, 41°13'N, 28°27’E, 157 m, 28.1V.2013

cat-X Catalca, Subasi, Subasi Picnic Area, 41°14'N, 28°27E, 221 m, 28.1V.2013

cat-XI Catalca, Subasi, Subasi Picnic Area, 41°15'N, 28°27’E, 226 m, 28.1V.2013

cat-XII Catalca, Subasi-Akalan 4. km, Akalan Bridge, 41°14'N, 28°25’E, 106 m, 28.1V.2013

cat-XIII Catalca, Akalan, 41°15'N, 28°25’E, 179 m, 28.1V.2013

cat-XIV Catalca, Thsaniye, Ihsaniye Picnic Area, 41°17°N, 28°21’E, 282 m, 28.1V.2013

cat-XV Catalca, Thsaniye, Ihsaniye Picnic Area, 41°16'N, 28°20’E, 203 m, 28.1V.2013

cat-XVI Catalca, Glimiigpinar-Belgrat 5. km, 41°19'N, 28°19’E, 285 m, 28.1V.2013

cat-XVII Catalca, Glimiigpinar-Belgrat 8. km, 41°20’N, 28°20’E, 335 m, 28.1V.2013

cat-XVIII Catalca, Yaylacik-Karamandere 7. km, 41°20°N, 28°15’E, 215 m, 28.1V.2013

cat-XIX Catalca, Karamandere-Karacakdy 5. km, 41°23’N, 28°20’E, 61 m, 28.1V.2013

cat-XX Catalca, Hisarbeyli-Orencik 2. km, 41°21’N, 28°28’E, 68 m, 28.1V.2013

cat-XXI Catalca, Subasi, 41°15°N, 28°28’E, 135 m, 28.1V.2013

cat-XXII Catalca, Subagi, Subagi Picnic Area, 41°13'N, 28°26’E, 105 m, 22.1X.2013

cat-XXIII Catalca, Thsaniye, 41°15'N, 28°22’E, 145 m, 22.1X.2013

cat-XXIV Catalca, Thsaniye-Bekirli 2. km, 41°14’'N, 28°20’E, 107 m, 22.1X.2013

cat-XXV Catalca, Thsaniye-Bekirli 3. km, 41°14°N, 28°19’E, 119 m, 22.IX.2013

cat-XXVI Catalca, Istanbul-Tekirdag Border Line, 41°23'N, 28°06’E, 240 m, 22.IX.2013

cat-XXVII Catalca, Istanbul-Tekirdag Border Line, 41°27'N, 28°06’E, 323 m, 22.IX.2013

cat-XXVIII Catalca, Istanbul-Tekirdag Border Line, 41°30°N, 28°06’E, 372 m, 22.1X.2013

cat-XXIX Catalca, Istanbul-Tekirdag Border Line, 41°29’N, 28°05’E, 394 m, 22.1X.2013

cek-1 Cekmekdy, ISKI-Cumhuriyet Water Treatment Plant, 41°06°'N, 29°16’E, 68 m, 29.1V.2013

cek-11 Cekmekdy, Alemdag Forest, 41°03’N, 29°18’E, 209 m, 29.1V.2013

cek-I11 Cekmekdy, Omerli Dam, 41°03°N, 29°21E, 24 m, 29.IV.2013

cek-IV Cekmekdy, Omerli Dam-Kocullu 1. km, 41°03'N, 29°21’E, 90 m, 29.IV.2013

cek-V Cekmekdy, ISKI-Cumhuriyet Water Treatment Plant, 41°06'N, 29°15’E, 44 m, 31.V.2013

ey-1 Eyiip, Belgrad Forest, Binbag1 Cesmesi Promenade, 41°09'N, 28°55’E, 50 m, 20.X.2012

ey-1I Eylip, Belgrad Forest, Falih Rifki Atay-Ayvad Bendi Promenade 4. km, 41°11'N, 28°55’E,
83 m, 20.X.2012

ey-III Eyiip, Kemerburgaz, Ciftalan, 41°14'N, 28°54’E, 108 m, 20.X.2012

ey-IV Eyiip, Kemerburgaz, Agacl, 41°15°N, 28°52’E, 29 m, 20.X.2012

ey-V Eyiip, Kemerburgaz, Odayeri-Agacli, 41°13’N, 28°50’E, 83 m, 20.X.2012

ey-VI Eyiip, Kemerburgaz, Odayeri, 41°14’'N, 28°51’E, 120 m, 20.X.2012

ey-VII Eyiip, Sevgililer Forest, 41°09°N, 28°52’E, 77 m, 30.V.2013

ey-VIII Eyiip, Goktiirk-Piringci 2. km, 41°10°'N, 28°51’E, 134 m, 30.V.2013

kar-I Kartal, Aydos Forest, No. 6 Gate, 40°57'N, 29°13’E, 202 m, 27.IV.2013
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kar-II Kartal, Aydos Forest, 40°56'N, 29°13’E, 261 m, 27.1V.2013

kar-III Kartal, Aydos Forest, 40°56'N, 29°14’E, 197 m, 27.IV.2013

kar-IV Kartal, Aydos Forest, Yesil Vadi Picnic Area, 40°55'N, 29°14’E, 269 m, 27.1V.2013

pen-1 Pendik, Aydos Forest, 40°55'N, 29°15’E, 313 m, 19.X.2012

pen-II Pendik, Aydos Forest, 40°55'N, 29°15’E, 360 m, 19.X.2012

pen-III Pendik, Go¢beyli-Ballica 3. km, 41°00°’N, 29°27’E, 175 m, 29.V.2013

pen-1IV Pendik, Go¢beyli-Ballica 4. km, 41°00°N, 29°27°E, 166 m, 29.V.2013

pen-V Pendik, Gogbeyli-Ballica 5. km, 41°00°N, 29°27’E, 152 m, 29.V.2013

pen-VI Pendik, Kurtdogmus, 40°59°N, 29°22’E, 103 m, 29.V.2013

pen-VII Pendik, Kurna, 50. Y1l Forest, 40°57'N, 29°19’E, 86 m, 31.V.2013

sar-I Sariyer, Bahcekdy, Belgrad Forest, Nesetsuyu Promenade, 41°11'N, 28°57°E, 69 m,
20.X.2012

sar-11 Sariyer, Bahcekdy, Belgrad Forest, Falih Rifki Atay, 41°11'N, 28°57’E, 115 m, 20.X.2012

sar-111 Sariyer, Bahcekdy, Belgrad Forest, Falih Rifki Atay, 41°11'N, 28°57’E, 106 m, 20.X.2012

sar-IV Sariyer, Bahcekdy, Fatih Forest Promenade-Bahgekdy 2. km, 41°09°N, 29°00’E, 150 m,
04.111.2013

sar-V Sariyer, Zekeriyakdy, Okan Villas, 41°12'N, 29°00’E, 130 m, 04.111.2013

sar-VI Sariyer, Uskumrukdy, 41°12'N, 29°00’E, 80 m, 04.111.2013

sar-VII Sariyer, Uskumrukdy-Giimiisdere 2. km, Uskumru Arikdy Villas, 41°13'N, 28°59’E, 62 m,
04.111.2013

sar-VIII Sariyer, Glimiisdere-Bahg¢ekdy 2. km, 41°13°N, 28°58’E, 90 m, 04.111.2013

sar-IX Sariyer, Glimiisdere-Bahg¢ekoy 3. km, 41°13'N, 28°58’E, 140 m, 04.111.2013

sar-X Sariyer, Glimiisdere, 41°13'N, 28°57’E, 160 m, 04.111.2013

sar-XI Sariyer, Glimiisdere, 41°13'N, 28°57’E, 146 m, 04.111.2013

sar-XII Sariyer, Kisirkaya, 41°14’'N, 28°58’E, 90 m, 04.111.2013

sar-XIIT Sariyer, Uskumrukdy, 41°13°N, 29°01’E, 70 m, 04.111.2013

sar-XIV Sariyer, Uskumrukoy-Kumkoy 1. km, 41°13’'N, 29°01’E, 60 m, 04.111.2013

sar-XV Sariyer, KumkGy-Demirci 1. km, 41°14'N, 29°03’E, 72 m, 04.111.2013

sar-XVI Sariyer, Demirci-Zekeriyakdy 2. km, 41°13°N, 29°02’E, 136 m, 04.111.2013

sar-XVII Sariyer, Rumelifeneri, Istanblue Villas, 41°14°N, 29°06’E, 40 m, 04.111.2013

sar-XVIII Sariyer, Rumelifeneri, Marmaracik Bay, Golden Beach Club, 41°14'N, 29°05’E, 10 m,
04.111.2013

sar-XIX Sariyer, Rumelifeneri-Sariyer 2. km, 41°13'N, 29°06’E, 71 m, 04.111.2013

sil-1 Sile, Bucakli, 41°07'N, 29°53’E, 140 m, 23.X1.2012

sil-11 Sile, Agva-Kurfalli 2. km, 41°08’N, 29°50’E, 4 m, 23.X1.2012

sil-111 Sile, Cayirbagi, Saklikent Homes, 41°08'N, 29°39’E, 98 m, 24.X1.2012

sil-IV Sile, Cayirbasi-Yenikoy 2. km, 41°08’N, 29°39’E, 150 m, 24.X1.2012

sil-v Sile, Yenikoy-Yaylali 2. km, Yenikéy Stream, 41°07’'N, 29°40’E, 61 m, 24.X1.2012

sil-VI Sile, YenikGy-Yaylal 5. km, 41°06°N, 29°40’E, 150 m, 24.X1.2012

sil-VII Sile, Yaylali-Teke 2. km, 41°04'N, 29°39’E, 163 m, 24.X1.2012

sil-VIII Sile, Teke-Yazimanayir 2. km, Teke Stream, 41°04’N, 29°40’E, 108 m, 24.X1.2012

Sil-IX Sile, Sortullu-Hacilli 1. km, Dogan Yuvasi Fire Watch-Tower, 41°03°N, 29°43’E, 308 m,
24.X1.2012

sil-X Sile, Sortullu-Hacilli 4. km, 41°03’N, 29°44’E, 210 m, 24.X1.2012

sil-X1 Sile, Hacilli-Goksu 2. km, 41°03'N, 29°45’E, 100 m, 24.X1.2012

sil-XII Sile, Sogullu, 41°05'N, 29°49’E, 73 m, 24.X1.2012

sil-XTII Sile, Ubeyli-Osmankéy 4. km, 41°05'N, 29°44’E, 138 m, 24.X1.2012

sil-XTV Sile, Hasanli-Sarikavak 1. km, 41°01'N, 29°39’E, 189 m, 24.X1.2012

sil-XV Sile, Darlik, Cemetery, 41°02'N, 29°34’E, 263 m, 24.X1.2012

sil-XVI Sile, Akcakese-Kabakoz 2. km, 41°08'N, 29°41’E, 14 m, 02.111.2013

sil-XVII Sile, Ahmetli-Korucu 2. km, 41°07'N, 29°34’E, 21 m, 03.111.2013

sil-XVIIT Sile, Korucu-Kalealt1 3. km, 41°07'N, 29°32’E, 30 m, 03.111.2013

sil-XIX Sile, Korucu-Kalealt1 7. km, 41°07'N, 29°30’E, 40 m, 03.111.2013

sil-XX Sile, Kalealti, 41°07'N, 29°30’E, 115 m, 03.111.2013

sil-XXI Sile, Yesilvadi-Sofular 2. km, 41°08’N, 29°28’E, 140 m, 03.111.2013

sil-XXII Sile, Sofular, 41°10°N, 29°29’E, 37 m, 03.111.2013

sil-XXIIT Sile, Sofular-Dogancali 1. km, 41°10°N, 29°29’E, 21 m, 03.111.2013
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sil-XXIV Sile, Sahilkdy, Sahilkdy Picnic Area, 41°12'N, 29°24’E, 45 m, 03.111.2013
sil-XXV Sile, Kurna-Karakiraz 1. km, 41°11'N, 29°21’E, 88 m, 03.111.2013
sil-XXVI Sile, Omerli-Yesilvadi 7. km, 41°06°N, 29°24’E, 195 m, 29.IV.2013
sil-XXVII Sile, Omerli-Kervansaray 8. km, 41°05'N, 29°25’E, 161 m, 29.IV.2013
sil-XXVIII Sile, Bickidere-Orucoglu 1. km, 41°03'N, 29°28’E, 121 m, 29.IV.2013
sil-XXIX Sile, Orucoglu-Ulupelit 2. km, 41°04°N, 29°30’E, 210 m, 29.1V.2013
sil-XXX Sile, Darlik, 41°02°N, 29°34’E, 254 m, 29.IV.2013

sil-XXXI Sile, Celebi-Kadikoy 1. km, 41°06'N, 29°54’E, 156 m, 21.IX.2013
sil-XXXII Sile, Kadikoy, 41°06°N, 29°54’E, 164 m, 21.1X.2013

sil-XXXIIT Sile, Gokmasli, 41°05'N, 29°48’E, 106 m, 21.1X.2013

sil-XXXIV Sile, Ubeyli-Osmankéy 5. km, 41°05'N, 29°43’E, 126 m, 21.1X.2013
sil-XXXV Sile, Ubeyli-Teke 8. km, 41°04'N, 29°42’E, 62 m, 21.IX.2013
sil-XXXVI Sile, Teke-Agacdere 2. km, 41°03°N, 29°40’E, 130 m, 21.1X.2013
sil-XXXVII Sile, Darlik, Cemetery, 41°02°N, 29°34’E, 260 m, 21.IX.2013
sil-XXXVIII | Sile, Darlik, 41°03'N, 29°33’E, 265 m, 21.1X.2013

sil-XXXIX Sile, Darlik-Ulupelit 5. km, 41°04'N, 29°32’E, 252 m, 21.IX.2013
sil-XL Sile, Komiirliik, 41°04’N, 29°26’E, 105 m, 21.1X.2013

sil-XLI Sile, Komiirliik, 41°04’N, 29°25’E, 190 m, 21.1X.2013

sis-1 Sisli, Ayazaga, Akdaglar Mining, 41°08'N, 28°58’E, 58 m, 30.V.2013
sis-II Sisli, Ayazaga, Akdaglar Mining, 41°08’N, 28°58’E, 105 m, 30.V.2013
sis-111 Sigli, Ayazaga, 41°07'N, 28°58’E, 128 m, 30.V.2013

sis-IV Sisli, Ayazaga, Akdaglar Mining, 41°08’N, 28°58’E, 60 m, 21.1X.2013
siv-1 Silivri, Celtik-Cerkezkdy 3. km, 41°08’N, 28°06’E, 122 m, 25.X1.2012
siv-11 Silivri, Seymen-Sinekli 3. km, 41°11°N, 28°09’E, 165 m, 25.X1.2012
siv-111 Silivri, Seymen-Sinekli 6. km, 41°12°N, 28°09’E, 227 m, 25.X1.2012
siv-IV Silivri, Biiyiiksinekli, 41°14’N, 28°12’E, 224 m, 25.X1.2012

siv-V Silivri, Danamandira-Yaylacik 3. km, 41°19’N, 28°14’E, 177 m, 25.X1.2012
siv-VI Silivri, Celtik-Cerkezkdy 3. km, 41°08’N, 28°06’E, 120 m, 22.1X.2013
siv-VII Silivri, Celtik-Cerkezkdy 12. km, 41°12°N, 28°04’E, 149 m, 22.1X.2013
tuz-1 Tuzla, Istanbul Park-Gocbeyli 2. km, 41°57'N, 29°25’E, 179 m, 29.V.2013
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ABSTRACT: Parasitoids are natural enemies of insect pests and form one of the potential
biological control measures. This paper presents an up-to-date systematic checklist of
parasitoids species reported to be parasitizing various insect pests in vegetable ecosystems
of Kashmir. The paper deals with 54 sp. of parasitoids falling under one family of insect
order Diptera and eight families of order Hymenoptera distributed over 43 insect genera
recorded from the 16 host-insect pest species on 16 species of vegetable crops in diverse
areas and localities of Kashmir valley. These enlisted parasitoids include 5 tachinids, 3
aphelinids, 6 aphidiids, 11 braconids, 2 chalcidids, 12-eulophids, 11-ichneumonids, 3-
pteromalids and 1 trichogrammatid. Besides, geographical local distribution of enlisted
parasitoids, the paper also incorporates parasitoid-Host insect pest and Host-vegetable crop
catalogue-cum-checklist.

KEY WORDS: Pest, parasitoid, vegetable, braconids, ichneuomonids, eulophids, chalcidids,
Kashmir

The vegetables form essential components of human diet in Kashmir as they
are rich source of proteins, carbohydrates, minerals, vitamins, besides providing
the necessary roughages. The Valley of Kashmir is ideally suited for cultivation of
deciduous fruit and broad-leaved juicy vegetables but it is equally favorable for
the insect pests. The vegetables crops in this region are damaged by a number of
insect pests of different insect orders. At least 20 insect pest species have been
reported infesting various vegetable crops from different areas and localities of
Kashmir (Rishi, 1967; Punjabi et al., 1970; Malik et al., 1972; Zaka-ur-rab et al.,
1981; Bhagat, 1986; Anonymous, 1997; Dar et al., 2002; Kumar et al., 2006; Bhat,
2008; Bhat et al., 2011).

The insect pest populations associated with vegetable crops of this region are
suppressed in the field condition by various natural enemies including
parasitoids, predators and pathogens. A number of parasitoid species have been
reported on various types insect pests attacking vegetable crops in this region
(Simmonds & Rao, 1960; Stary & Ghosh, 1975, 1978; Bhagat, 1986; Bhagat &
Ahmad, 1991; Bhagat, 2008; Bhat & Bhagat, 2008; Bhat & Bhagat, 20009,
2009a,b,c; Bhat & Bhagat, 2010; Bhat et al., 2009 & 2009a; Bhat et al., 2010,
2010a,b; Bhat et al., 2011, 2013). However, the said reports are scattered in
different journals and there is a lack of systematic and consolidated information
of parasitoid fauna which suppress vegetable crop pests from Kashmir Valley.
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Therefore, the present work was undertaken to present an up to date checklist/
diversity of such parasitoids which could act as a ready reference for their future
studies. Moreover, the present work could be useful source of information for
exploring the possibility of utilizing these parasitoids for biological control after
standardization of their rearing technique in Kashmir region. Pathogens and
predators are not considered here. The paper also provides a more up-dated
Parasitoid-insect Host pest and Host-vegetable crop catalogue-cum-checklist
from J&K.

MATERIAL AND METHODS

The reported host data of every parasitoid species on commonly found
vegetables in Kashmir was collected by examining the published and un-
published record/ literature and was presented in tabulated form. The parasitoid-
Host insect pest and Host-vegetable plant catalogue-cum-checklist of these
parasitoids from J&K was compiled and presented, followed by the reference
citing that association. Wherever given in the literature, the local distribution of
every enlisted parasitoid was also compiled and presented in the catalogue. The
parasitoid species listed here include those emerged from field-collected hosts
reported in the literature and from some unpublished data of my own Ph. D.
thesis.

RESULTS AND DISCUSSION

The parasitoids associated with insect pests of vegetable crops in Kashmir
(India) is presently represented by 53 species belonging to 8 insect families
(Aphelinidae, Aphidiidae, Braconidae, Chalcididae, Eulophidae, Ichneuomonidae,
Pteromalidae and Trichogrammatidae) of order Hymenoptera and 1 family
(Tachinidae) of order Diptera. These parasitoids are distributed under 43 insect
genera. The detailed parasitoid-Host pest and Host-vegetable catalogue-cum-
checklist of these parasitoids, along with their distribution as reported in the
studied, is provided in Table 1.

The families of parasitoids covered in the present paper comprised
Aphelinidae with 5 species in 4 genera, Aphidiidae with 6 species in 4 genera,
Braconidae with 11 species in 8 genera, chalcididae with 2 species in 1 genus,
Eulophidae with 12 species in 10 genera, Ichneuomonidae with 11 species in 9
genera, Pteromalidae with 3 species in 3 genera and Trichogrammatidae with 1
species in 1 genus. The parasitoids listed herein include Aphelinus sp., Encarsia
sp., Eretmocerus sp. in family Aphelinidae; Aphidius sp., Aphidius salicis
Haliday, Aphidius matricariae Haliday, Diaeretiella rapae (M’Int), Toxares
deltiger (Haliday) and Trioxys (Binodoxys ) sp. in family Aphidiidae; Apanteles
sp., Bracon hebetor Say, Cotesia glomerata Linn. C. plutellae (Kurdj.), C. ruficrus
(Haliday), Cotesia sp., Dacnusa sp., Dinocampus coccinellae (Schrank),
Microplitis sp., Opius sp. and Zele chloropthala Nees in family Braconidae;
Brachymeria femorata Panz., Brachymeria sp. in family Chalcididae; Asecodes
sp., Chrysonotomyia sp., Chrysocharis horticola Mani, Closterocerus indica
(Khan et al.), Diglyphus horticola Khan, Diglyphus sp., Euderus agromyzae,
Euplectrus ceylonensis Howard, E. euplexae Rohwer, Hemiptarsenus varicornis
(Girault), Pediobius indicus Khan, Quadrastichus sp. in family Eulophidae;
Campoletis chlorideae Uchida, Campoletis sp., Charops bicolor (Szepligeti),
Diadegma fenestrale (Holmgren) (=Diadegma fenestralis), Erioborus sp.,
Horogenes sp., Hyposoter ebeninus (Grav.), Itoplectis sp., Itoplectis nr.
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himalayensis, Pimpla sp., Scambus sp. in family Ichneuomonidae; Herbertia
indica (Burks), Pteromalus puparum, Tetrastichus sokolowskii Kurd. in family
Pteromalidae; Compsilura concinnata (Meigen), Drino sp., Exorista larvarum
(Linnaeus), Exorista sp., Voria ruralis Fallen in family Tachinidae and
Trichogramma sp. in family Trichogrammatidae.

The host insect pests of above mentioned parasitoids are represented by Pieris
brassicae Linnaeus, P. rapae (Linnaeus), Pontia daplidice Linnaeus in family
Pieridae (Lepidoptera), Plutella xylostella (Linnaeus) in family Plutellidae
(Lepidoptera), Thysanoplusia orichalcea Fabricius, Trichoplusia ni (Huebner),
Helicoverpa (=Heliothis) armigera (Hubner) and Spodoptera sp. in family
Noctuidae (Lepidoptera), Chromatomyia (=Phytomyza) horticola (Goureau),
Liriomyza trifolii (Burgess) in family Agoromyzidae (Diptera), Bemisia tabaci
(Gennadius) in family Aleyrodidae (Homoptera), Aphis gossypii Glover, Aphis
fabae (Scopoli), Acyrthosiphon pisum (Harris), Brevicoryne brassicae Linnaeus
and Lipaphis erysimi (Kaltenbach) in family Aphidiidae (Homoptera). A total of
19 species of vegetable host crop plants of these insect pests are represented by 8
plant families including Alliaceae (Alium cepa), Apiaceae (Daucus carrota),
Brassicaeae (Brassica campestris, Brassica oleracea var. acephala, B. o. var.
botrytis, B. o. var. capitata, B. o. var. gongylodes, B. rapa, B. napus),
Cucurbitaceae (Cucurbita maxima, C. melo, C. moschata, Lygenaria siceraria,
Luffa cylindrica), Fabaceae (Pisum sativum, Trigonella foenum-graecum),
Leguminaceae (Phaseolus vulgaris), Malvaceae (Malva sylvestris), Polygonaceae
(Rumex nepalensis) and Solanaceae (Lycopersicon esculentum, Solanum
melongena and S. tuberosum). Brassica oleracea is represented by four varieties.

Now a day’s, many of the species of parasitoids are being utilized for
suppression /control of insect pest populations by adopting various methods of
applied biological control in various parts of the world. Many of these parasitoids
listed here were reported to be abundant and were obviously important in
suppressing pest populations. The present work gives an opportunity to further
extend the present study to explore the possibility of utilizing the reported
parasitoids for biological control after standardization of their rearing technique
in Kashmir region. The list of parasitoids provided herein is obviously incomplete
and represents only some of the more common species. Additional field surveys
and detailed studies to understand the role of these and other species will be
important in implementing effective integrated pest management programs in
this region.
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Table 1. Parasitoids of insect pests of vegetable crops recorded from Kashmir, India.

Parasitoid taxa Host-pest range/ Host-plant range Districts | Selected references
Order: Family
Order : Diptera
Family: Tachinidae
Compsilura concinnata Pieris brassicae (Lep.: Pie.) Brassica oleracea var. | 2,57 Bhat et al,, 2013
campestris, B. 0. VaL
lodes, B. 0. var. capi
B. o. var. acephala, Raphanus
sativus.
Drino sp. Trichoplusia ni (Lep.: Noc.) Pisum sativum 7 Bhat unpublished data
Exorista larvarum P. brassicae (Lep.: Pie.) Brassica oleracea var. | 2,57 Bhat et al, 2013
campestris, B. 0. VaL
) . 0. var. capi
B.o.var. acephala, R. sativus.
Exorista sp. Helicoverpa armigera (Lep.: Noc.) B. 0. var. capitata 2,7 Bhat et al.,, 2009
B. 0. var. botrytis 2,7
Voria ruralis Plutella xylostella (Lep.: Plu.) B. 0. var. capitata 7 Simmonds & Rao, 1960
B. 0. var. capitata 7 *Bhat unpublished data
Trichoplusia ni (Lep.: Noc.) B. 0. var. gongulodes 2.7
P. sativum 5
Order: Hymenoptera
Family: Aphelinidae
T i ) i 2 *Bhat unpublished data
Aphelinus 5p. Lmden_t]ﬁe;l aphid Cucurbita moschata P
(Hom. : Aph.) Rumex nepalensis 5
Encarsia sp. Bemisia tabact (Hom.: Ale.) Solanum melongena — Bhat & Bhagat, 2009
Eretmocerus sp. B. tabaci (Hom.: Ale.) 5. melongena -
Family: Aphidiidae
Aphidius matricariae ‘ A. fabae Scopoli (Hom.: Aph.) | R. nepalensis - Bhagat & Ahmad, 1901
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A;;mzus mairfran'ﬂe

A. fabae Scopoli (Hom.: Aph.)

R. nepalensis

Bhagat & Ahmad, 1901

Brevicoryne brassicae (Hom.: Aph.)

Brassica sp.

Stary & Ghosh, 1975

Lipaphis erysimi (Hom.: Aph.)

Brassica napus

Stary & Ghosh, 1978

Aphidius salicis

Semiaphis heraclef (Hom.: Aph.)

Daucus carrota

Bhagat, 1086

Malva sylvestris

“Bhat unpublished data

B. 0. var. capitata

Aphidius sp. Unidentified aphid (Hom.: Aph.
phidius sp. ‘nidentified aphid (Hom.: Aph.) R nepdlensis B
Diaeretiella rapae L. erysim{ (Hom.: Aph.) B. campestris - Bhagat, 1086 & Bhagat
& Ahmad, 1991
E. Brassicae B. 0. var. acephala — “Bhat unpublished data
(Hom.: Aph.) B. 0. var. acephala 1,36
B. 0. var. botrytis 7
B. 0. var. gongylodes 2,4,7

Aphis craccivora (Hom.: Aph.)

Solanum_tuberosum

Bhagat & Ahmad, 1901

B. brassicae (Hom.: Aph.) B. o. var. acephala - Bhagat, 1086
E. brassicae (Hom.: Aph.) Brassicaceae plant Rao et al., 1970
Brassica sp. Stary & Ghosh, 1975
Toxares deltiger Unidentified aphid (Hom.: Aph.) Lycopersicon esculentum 24,0 Bhat unpublished data
C. moschata 24,5,0,7
Trioxys (Binodoxys) sp. Unidentified aphid (Hom.: Aph.) Rumex sp. 25
Trigonella_foenum-graecum
Family: Braconidae
Apanteles sp. P. xylostella (Lep.: Plu.) B. 0. var. gongylodes, B. 0. var. | 2,4,5,6,7 Bhat & Bhagat, 2008
capitata, B. o. var. acephala, B.
o. var. botrytis
Bracon hebetor H. armigera L. esculentum 2,3 “Bhat unpublished data
Cotesia glomerata P. rapae (Lep.: Pie) B. 0. var. capitata 4,5 Bhat & Bhagat, 2oo0a
B.rapa 2
P. Brassica (Lep.: Pie.) B. 0. var. capitata 2,4,7 Bhat et al., 2010b
B. 0. var. botrytis 2.3
C. plutellae P. xylostella (Lep.: Plu.) B. o. var. gongylodes, B. o. var. 2,3:4,5,0 Bhat & Bhagat, 2008
capitata, B. o. var. acephala, B.
o. var. botrytis, B. rapa
Cotesia ruficrus T. orichalcea (Lep.: Noc.) B. 0. var. capitata, 2 Bhat et al.,, 2010
T. foenum-graecum
Cotesia sp. H. armigera (Lep.: Noc.) B. o.var. capitata 2 Bhat et al. 2000
Dinocampus coccinellae | “Coccinella sepfempunctafa X - Bhat et al., 20103
(Col.: Coc.)
Opius Sp. Chromatomyia horticola B. campestris Bhat & Bhagat, 2000b
(Dip.: Agr.) and Bhat & Bhagat, 2010
Liriomyza trifolit (Dip.: Agr.) Lagenaria siceraria 2,7 Bhat et al., zooga
Luffa cylindrica 2.7
C. maxima 4
Dacnusa sp. C. horticola (Dip.: Agr.) B. campestris, 1,2,3,4,5, Bhat & Bhagat, 2o0gb
6,7 and Bhat & Bhagat, 2010
P. sativum
L. trifolii (Dip.: Agr.) L. siceraria 2,57 Bhat et al.,, 2009
L. cylindrica 2.7
C. maxima 4
Microplitis sp. H. armigera (Lep.: Noc.) L. esculenfum 2.4.5,6.7 Bhat et al.,, 2009
S. tuberosum
Zele chloropthala Spodoptera sp. (Lep.: Noc.) B.o. var. capitata - Bhat & Bhagat, 2009
B. 0. var. gongylodes -
B. 0. var. acephala -
S. Titura (Lep.: Noc.) B. 0. var. gongylodes, Bhat et al., 2o11a
B. 0. var. acephala
Family: Chalcididae
Brachymeria femorata Pieris rapae (Lep. Pie.) B. 0. var. capitata 2,7 Bhat & Bhagat, 2o0g9a
B. 0. var. gongylodes 4
Brachymeria sp. Pieris brassicae (Lep. Pie.) B. o .var. capitata 24,7 Bhat et al.,, 2o10b
B. 0. var. gongylodes 2,57
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Familyz. Eulophidae
Asecodes sp. L. trifolif (Dip.:Agr.) L. siceraria 5 Bhat et al.,, ,ooga
Cucurbita maxima 4.
Chrysocharis horticola C. horficola (Dip.: Agr.) Alium cepa, B. 0. Acephala, B. 0. | 2,4,5,6,7 Bhat & Bhagat, 2o0ob
gongylodes, P. sativum and Bhat & Bhagat, 2010
Chrysonotomyia sp. L. trifolii (Dip.:Agr.) L. siceraria 2,7 Bhat et al.,, 2009
L. cylindrica 7
Closterocerus indica L. trifolii (Dip.:Agr.) L. siceraria 2,5 Bhat et al., 20092
L. cylindrica 2
C. maxima 4
L. esculenfum 2
C. melo 4
C. safivus 1
5. tuberasum 7
Diglyphus horticola C. horticola (Dip.: Agr.) A cepa, B. campestris, B. o. | 2,4,56,7 Bhat & Bhagat, 2o00b
acephala, B. o. gongylodes, B. and Bhat & Bhagat, 2010
rapa,
M. sylvestris, P. sativum
Diglyphus Sp. C. horticola (Dip.: Agr.) A. cepa, B. campestris, B. 0. 2,4,5,6,7 Bhat & Bhagat, coogh
acephala, B. o. gongylodes, B. and Bhat & Bhagat, 2010
rapa,
M. sylvestris, P. sativum
L. trifolii (Dip.: Agr.) L. siceraria, 2,57 Bhat et al,, 20002
L. cylindrica 2,7
C. maxima 4
L. esculentum 2
C. melo 4
C. sativus 1,4
5. tuberosum 7
Euplectrus ceylonensis T. orichalcea (Lep.: Noc.) B. o.var. gongylodes 2 Bhat et al., 2010
E. euplexae H. armigera (Lep.: Noc.) B. 0. var. capitata Bhat et al., 2009
Pediobius indicus C. horticola (Dip.: Agr.) A. cepa, P. sativum, B. 0. 2,4,5,0,7 Bhat & Bhagat, 2000b
acephala and Bhat & Bhagat, 2010
Hemiptarsenus L. trifolii(Dip.: Agr.) L. siceraria Bhat et al., 20092

varicornis

L. cylindrica

Euderus agromyzae

C. horticola(Dip.: Agr.)

A. cepa, B. campesiris, B. 0.
acephala, P. sativum

Bhat & Bhagat, 2oogb
and Bhat & Bhagat, 2010

Quadrastichus sp. L. siceraria 2,5 Bhat et al., 20092
L. cylindica 2
Family: Ichneumonidae
Campoletis chlorideae T. orichalcea (Lep.: Noc.) B.rapa 1,3,5 Bhat et al., 2010
A cepa, 2
P. sativum 7
H. armigera (Lep.: Noc.) 5. tuberosum 123 Bhat et al, 2000
L. esculentum 7 Bhat et al., 2000
soybean 4,5,6 Bhat et al., 2000
2,6,7 “Bhat blished dat;
B. 0. var. capifata T AL InPUBAShe 2
Campoletis sp. Trichoplusia ni (Lep.: Noc.)
B. o.var. gongylodes 4
Charops bicolor H. armigera (Lep.: Noc.) L. esculenfum 2,7 Bhat et al., 2009
Diadegma fenestrale H. armigera (Lep.: Noc.) L. esculentum 2,7 Bhat et al., 2009
(Holmgren) (=Diad P. xylostella (Lep.: Plu.) B. campestris, B. o. val. | 1,23,4567 | Bhat& Bhagat, 2008
fenestralis) acephala, B. o. var. capitata, B.
o. var . gongylodes, R. sativus,
B.rapa
Erioborus sp. H. armigera (Lep. : Noc.) L. esculenfum 27 Bhat et al., 2000
Horogenes sp. Plutella maculipennis (=xylostella) | B. o. var. capitata 7 Simmonds & Rao, 1960

7
(Lep. : Plu.)
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Hyposoter ebeninus P. rapae (Lep. : Pie.) B.o. var. capitata 27 Bhat & Bhagat, 20002
B. o .var. gongylodes 1,57 Bhat & Bhagat, zoo09a
B.o. var. acephala 3,6,7 Bhat & Bhagat, 20092
Pontia deplidice (Lep. : Pie.) B. 0. var. gongylodes 3.5 Bhat & Bhagat, 20002
B.o.var. acephala 4
Pieris brassicae (Lep. : Pie.) B. campestris 1,23 Bhat et al.,, 2010b
B. 0. var. capitata 2,7
B.o.var gongylodes 1,2,3,4,5
B. o.var botrytis 1,2,3,5,67
B.o.var. acephala 27
B.rapa 2,3,4:5,67
Ttoplectis sp. Plutella maculipennis B. 0. var. capitata 7 Simmonds & Rao, 1960
(=xylostella) (Lep. : Plu.)
Ttoplectis nr. P. xylostella B. 0. var. capitata, B. 0. var. 2,4,5,7 Bhat & Bhagat, 2008
himalayensis gongylodes, B. campestris
Pimpla sp. P. brassicae (Lep.: Pie) B. 0. var. gongylodes 57 Bhat et al., 2010b
Scambus sp. Thysanoplusia orichalcea (Lep.: Phaseolus vulgaris 25 Bhat et al,, 2010
Noc.) R. nepalensis 5
Family: Pteromalidae
Herbertia indica L. frifolii (Dip.: Agr.) L. siceraria Bhat et al,, 20092
L. cylindrica 2 Bhat et al., 2000a
Pteromalus puparum P. brassicae (Lep.: Pie) B. 0. var. capifata 2,7 Bhat et al., 2o10b
Tetrastichus sokolowskil | P.xylostella B. capitata, B. o. var. botryiis 2,7 Bhat & Bhagat, 2008
Family: Trichogrammatidae
Trichogramma sp. H. armigera (Lep.: Noc.) S. tuberosum, L. esculentum 2,3,4,6,7 | Bhatetal, 2009

Kevs to symbels & abbreviations:- *un-published data of Ph.
plant net given; 1.=Anantnag, 2=Budgam, 3=Bandipora,4=Baramulla,

D. thesis;“Non-pest host of parasitoid; - = distri
Ganderbal, 6=Pulwama & 7= Srinagar; Lep.= Lepidoptera, Dip.=

Diptera, Hom.=Homoptera, Aph.=Aphididae, Agr.= Agromyzidae, Noc.= Noctuidae, Pie.- Pieridae, Plu.= Plutellidae

bution not given; X = host
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ABSTRACT: The following new species is described: Phyllotreta bilgeae sp.. nov. from
Ankara province in Northern part of Central Anatolian Region of Turkey, close to
Phyllotreta cleomica Furth, Phyllotreta sisymbrii Weise and Phyllotreta armoraciae
(Koch).

KEY WORDS: Chrysomelidae, Galerucinae, Alticini, Phyllotreta aygulae, new species,
Turkey

Phyllotreta Chevrolat, 1836 is one of the largest worldwide alticine genus
which contains approximately 150 species in the Palearctic region and more than
250 species worldwide (Konstantinov & Vandenberg, 1996, 2015). The members
of this genus are specialist feeders on the Brassicaceae and related groups (Jolivet
& Hawkeswood, 1995). Thus most species of this genus are known as crop pests.
Adults usually feed on the foliage of host plant.

Heikertinger (1941) and Warchalowski (2003, 2010) divided Phyllotreta
species into two main groups on the base of upper side with yellow or reddish
pattern, sometimes elytra entirely or almost entirely yellow and upper side
uniformly black or black with metallic reflex. The new species Phyllotreta bilgeae
is a member of the group having upper side with yellow or reddish pattern. The
characters of the new species suggest that it is clearly different from the other
known group members.

Phyllotreta bilgeae sp. nov.
(Figs. 1-4)
Type material. Holotype o: Turkey: Ankara prov.: Haymana, Sogulca village, N
39°22"' 26" E 32°21" 03", 22.V.2014, 948 m, leg. D. Sahin. Paratype &: Same
locality, data and collectors. The specimens are deposited in the collection of
Nazife Tuatay Plant Protection Museum (NTM) (Turkey: Ankara).

Description of holotype.

Body length 1.9 mm. Body width 0.9 mm.

Head entirely black; frons and vertex with metallic reflection; frons and vertex
sparsely, finely punctate. Antennomeres 1-6 light-brown, 7 basally light-brown
apically black, the remaining antennomeres completely black. Proportions: g: 22-
15-16-18-22-19-21-20-20-16-24.

Pronotum entirely black with greenish metallic reflection; puncturation
distinct, moderately dense and confused; shape subrectangular, lateral and
posterior margins rather evenly rounded.
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Each elytron with a very broad yellow stripe, and with a narrow, black lateral
and apical margins beginnig from near humerus, black colour on apical margin
approximately as the breadth as lateral margin; elytral base and humerus
completely yellow without dark margin; elytra with a narrow, parallel sided, black
sutural stripe, only apically becoming extremely narrowed, black colour of sutural
stripe on each elytron approximately as the breadth as apical margin; elytral
puncturation fine, moderately dense, confused; texture smooth; epipleura entirely
black.

Ventral side of the body entirely black; apical sternite with a small depression
at apex.

Fore and middle femora basally black, light-brown apically; hind femora
entirely black; all tibiae and possibly all tarsi light-brown.

Aedeagus in figures 3B,J and 41.

Female. Unknown.

Differential diagnosis. The new species is a member of the group having upper
side with yellow or reddish pattern definitely. The new species is close to
Phyllotreta cleomica Furth, 1979 described from Israel, Phyllotreta sisymbrii
Weise, 1888 described from Caucasus, and Phyllotreta armoraciae (Koch, 1803)
of which type locality is not known, lectotype from Hungary designated by Smith
(1985). Only Phyllotreta sisymbrii Weise, 1888 has been known from Turkey
until now.

The new species differs from Phyllotreta sisymbrii by body length (normally
under 2.0 mm in the new species; normally over 2.0 mm in Phyllotreta
sisymbrii), coloration of antennae (antennomeres 1-6 light-brown, 7 basally light-
brown apically black, the remaining antennomeres completely black in the new
species; antennomeres 1-4 light-brown or yellow, the remaining antennomeres
completely black in Phyllotreta sisymbrii), proportion of antennomeres 3 and 4
(antennomere 3 smaller than 4 in the new species; antennomere 3 longer than 4
in Phyllotreta sisymbrii), black sutural stripe (narrower than Phyllotreta
sisymbrii, only apically narrowed in the new species; broader than the new
species, apically and behind scutellum narrowed in Phyllotreta sisymbrii), and
shape of apex of aedeagus (sub-rounded with a median tooth in the new species;
obtuse in Phyllotreta sisymbrii) chiefly.

The new species differs from Phyllotreta cleomica by coloration of antennae
(antennomeres 1-6 light-brown, 7 basally light-brown apically black, the
remaining antennomeres completely black in the new species; antennomeres 1-4
light-brown, sometimes yellow, 5 basally light-brown apically darkened, the
remaining antennomeres completely black in Phyllotreta cleomica), proportion of
antennomeres 1 and 5 (antennomere 1 as long as 5 in the new species;
antennomere 1 longer than 5 in Phyllotreta cleomica), elytral pattern (elytra with
narrow black lateral and apical margins beginning from near humerus, black
colour at apical margin approximately as the breadth as of lateral margin, base
and humerus completely yellow without dark margin, and a narrow, parallel
sided, black sutural stripe, only apically becoming extremely narrow in the new
species; elytra with narrow, black lateral margins, black colour at apical margin
usually approximately twice the breadth of lateral margins but occasionally
entirely yellow at apex, at base dark margin extremely narrow; sutural black stripe
narrow but broader than lateral black margin, broadest in middle 2/3 then
tapered apically becoming extremely narrow in Phyllotreta cleomica), coloration
of legs (fore and middle femora basally black, apex light-brown, hind femora
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entirely black in the new species; fore and middle femora basally dark-brown,
apex lighter-brown, hind femora darker brown to black in Phyllotreta cleomica),
humeral callus (entirely or almost entirely pale in the new species; covered by
black colour in Phyllotreta cleomica), and shape of apex of aedeagus (sub-
rounded with a median tooth in the new species; acute in Phyllotreta cleomica)
chiefly.

The new species also differs from Phyllotreta armoraciae by body length
(normally under 2.0 mm in the new species; normally over 2.5 mm in Phyllotreta
armoraciae), coloration of antennae (antennomeres 1-6 light-brown, 77 basally
light-brown apically black, the remaining antennomeres completely black in the
new species; antennomeres 1-3 light-brown or yellow, the remaining
antennomeres completely black in Phyllotreta armoraciae), proportion of
antennomeres 1 and 11 (antennomere 1 smaller than 11 in the new species;
antennomere 1 longer than 11 in Phyllotreta armoraciae), proportion of
antennomeres 4 and 5(antennomere 4 smaller than 5 in the new species;
antennomere 4 longer than 5 in Phyllotreta armoraciae), black sutural stripe
(narrower than Phyllotreta armoraciae, only apically narrowed in the new
species; broader than the new species, apically and behind scutellum narrowed in
Phyllotreta armoraciae), and shape of apex of aedeagus (sub-rounded with a
median tooth in the new species; crescent in Phyllotreta armoraciae) chiefly.

In addition, some species of Plaearctic Phyllotreta [e.g. P. erysimi Weise,
1900; P. lativittata (Kutschera, 1860); P. pallidipennis Reitter, 1891; P. undulata
(Kutschera, 1860) and P. variipennis (Boieldieu, 1859)] are remarkably similar to
the new species. However the new species differs from them by elytral patterns,
coloration of antennae and proportions of antennal segments chiefly (Fig. 2).

Anyway the new species, Phyllotreta bilgeae sp. nov., is easily distinguished
by structure of aedeagus from all other Phyllotreta species (Figs. 3-4).

Distribution. Known only from the type locality.

Etymology. The name is dedicated to Bilge Bahar Sahin (Turkey) who is
daughter of the second author.

A short key for the closely related species to new species on the base of
Warchalowski (2010) and forms of aedeagus

1. Humeral callus at least partly covered by black colour; apex of aedeagus acute; in male
antennomeres 1-4 light-brown, sometimes yellow, 5 basally light-brown apically darkened,

the remaining antennomeres completely black..........c.coceoveervrenennvenenineneniiinene P. cleomica
-. Humeral callus entirely or almost entirely pale; apex of aedeagus and coloration of
ANTENNAE NOL AS ADOVE.....vviiriiiiiicicitceiieiettee ettt se s bbb et sbe e nen 2

2. Body length over 2.5 mm; in male antennomeres 1-3 light-brown or yellow, the remaining

antennomeres completely black; apex of aedeagus crescent..........ccccceveveeeenenee. P. armoraciae
-. Body length under 2.5 mm; in male at least first four antennal segment pale; coloration of
antennae and apex of aedeagus NOt S ADOVE..........ccvverieieirinieiniieeeteereeee e 3
3. Apical margin of elytra narrowly darkened............coccecevverivienieneninienneneeeneeceesee e 4

-. Apical margin of elytra broadly darkened.............ccccoeeieveveineninniieneneeeneceeeeeeeeeeene 5

4. Body length normally over 2.0 mm; black sutural stripe of elytra broader, apically and
behind scutellum narrowed; in male antennomeres 1-4 light-brown or yellow, the remaining
antennomeres completely black; apex of aedeagus obtuse..........cccecevveeeereneeennenne P. sisymbrii
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-. Body length normally under 2.0 mm; in male antennomeres 1-6 light-brown, 7 basally
light-brown apically black, the remaining antennomeres completely black; black sutural
stripe narrower, only apically narrowed; apex of aedeagus sub-rounded with a median
1070 4o OO OSTR RO SRRR P. bilgeae sp. nov.

5. Mid part of sutural stripe parallel; dark parts of elytra mostly brownish; in male
antennomeres 1-6 light-brown, 7 basally light-brown apically black, the remaining
antennomeres completely black; in male antennomere 5 not distinctly thickened, about as
long AS Jvreiiitiiit e P. pallidipennis

. Mid part of sutural strlpe not parallel, but lanceolate; dark parts of elytra black,
contrastlng on ground; in male antennomeres 1-4 light-brown or yellow, the remaining
antennomeres completely black, antennomere 5 distinctly thickened, about 3 times longer
BRAIL ettt ettt e e ns P. variipennis
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Figure 1. Phyllotreta bilgeae sp. nov. (holotype o); dorsal view (left), ventral view (right).
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Figure 2. Antennae of males. A. P. bilgeae sp. nov., B. P. armoraciae [from Borowiec
(2013)], C. P. erysimi [from Borowiec (2013)], D. P. lativittata [from Borowiec (2013)], E. P.
pallidipennis [from Borowiec (2013)], F. P. sisymbrii [from Borowiec (2013)], G. P.
undulata [from Borowiec (2013)], H. P. variipennis [from Borowiec (2013)]
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Figure 3. Ventral view of aedeagus. A. P. cleomica [from Furth (1979)], B. P. bilgeae sp.
nov.; Dorsal view of aedeagus. C. P. armoraciae [from Borowiec (2013)], D. P. erysimi
[from Borowiec (2013)], E. P. lativittata [from Borowiec (2013)], F. P. pallidipennis [from
Borowiec (2013)], G. P. sisymbrii [from Borowiec (2013)], H. P. undulata [from Borowiec
(2013)], . P. variipennis [from Borowiec (2013)], J. P. bilgeae sp. nov.

A B C D E F G H 1
Figure 4. Lateral view of aedeagus. A. P. cleomica [from Furth (1979)], B. P. armoraciae
[from Borowiec (2013)], C. P. erysimi [from Borowiec (2013)], D. P. lativittata [from
Borowiec (2013)], E. P. pallidipennis [from Borowiec (2013)], F. P. sisymbrii [from

Borowiec (2013)], G. P. undulata [from Borowiec (2013)], H. P. variipennis [from Borowiec
(2013)], L. P. bilgeae sp. nov.
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ABSTRACT: A checKklist of spiders from the state of Tamil Nadu based on published records,
World Spider Catalogue (2016) and collections of the Records of Zoological Survey of India
has been presented. Till date 226 species are recorded from this state, representing 33
families and 120 genera. Spider diversity in Salticids was dominated followed by Araneids,
Lycosids, Thomisids and Sparassids.

KEY WORDS: Checklist, Arachnida, Araneae, spiders, Tamil Nadu

Tamil Nadu has a geographic area of 130,058 km2 with a total forest area of
about 22,844 km?. The state which ranks 13t among the Indian states and Union
territories for forest area, has 14 Wildlife sanctuaries, 14 bird sanctuaries, 5
National Parks, 4 Tiger reserves, 4 elephant reserves and 3 Biosphere Reserves.
The region also records high floral and faunal diversity (Mittermeier et al., 1999).
Western Ghats, one of the hotspots of India run through the state of Tamil Nadu
occupying an area of about 27,069 km2.

Invertebrate fauna in the state is poorly documented. Checklists are either
limited to butterflies or certain other economically important species such as
mosquitoes. Arachnids had no exception. Until now Pocock's Fauna of British
India (Pocock, 1900) remains to be the reference for spider identification in India.

Taxonomic studies on spiders in Tamil Nadu were carried out by Simon
(1880, 1885a,b, 1892, 1895, 1900, 1901, 1902, 1903, 1905, 1906), Pocock (1899,
1901), Narayan (1915), Gravely (1921, 1924, 1931, 1935), Reimoser (1934), Tikader
(1972a,b, 1977, 1980, 1987), Tikader & Gajbe (1976, 1977), Majumder & Tikader
(1991), Proszynski (1992a,b), Vijayalakshmi & Ahimaz (1993), Barrion & Litsinger
(1995), Coyle (1995), Smith (2004), Gajbe (1999, 2008), Ganeshkumar &
Mohanasundaram (1998), Logunov (2001), Logunov & Hereward (2006), Siliwal
& Molur (20009), Siliwal et al. (2007, 2011), Sanap & Mirza (2011), Platnick et al.
(2011, 2012), Baehr & Baehr (1993), Baehr et al. (2012), Gupta et al. (2013), Caleb
& Mathai (2013, 2014a,b,c), Caleb et al. (2014, 2015), Karthikeyani & Kannan
(2013) and Tanasevitch (2015). Studies on biodiversity of spiders were carried out
by Sugumaran et al. (2007), Kapoor (2008), Jayakumar & Sankari (2010),
Shunmugavelu & Karthikeyani (2010), Karthikeyani & Kannan (2012),
Karthikeyani & Muthuchelian (2014), Muthuchelian & Karthikeyani (2015). The
state records about 63 publications related to spiders until December 2015. The
main objective of this paper is to make a complete up-to-date checklist of spiders
of Tamil Nadu with it its distribution details and bibliography.
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MATERIALS AND METHODS

The present checklist is based on published literatures on spiders reported
from Tamil Nadu. Two major source of information were from World Spider
Catalogue (2016) and Records of Zoological Survey of India. The checklist
includes families, genera and species in alphabetical order. For each species,
authority, year and distribution details of species with relevant references are
given.

Check list: spiders of Tamil Nadu

Till today, 226 species of spiders belonging to 120 genera and 33 families have
been reported from the State of Tamil Nadu. (Table 1). Among the thirty three
families, Salticidae (28 genera and 39 species) dominated in terms of spider
diversity followed by Araneidae (7 genera and 20 species), Lycosidae (8 genera
and 18 species), Thomisidae (9 genera and 17 species) and Sparassidae (4 genera
and 15 species).

Table 1. Number of genus and species reported from Tamil Nadu.

Families Genus Species

Araneidae
Barychelidae
Clubionidae
Corinnidae
Ctenidae
Deinopidae
Dipluridae
Eresidae
Eutichuridae
Gnaphosidae
Hahniidae
Hersiliidae
Idiopidae
Linyphiidae
Liocranidae
Lycosidae
Mimetidae
Nephilidae
Oonopidae
Oxyopidae
Philodromidae
Pholcidae
Salticidae
Segestriidae
Selenopidae
Sparassidae
Tetragnathidae
Theridiidae
Theraphosidae
Thomisidae
Titanoecidae
Trachelidae
Zodariidae
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Checklist of Tamil Nadu State spiders (alphabetically by families)

Family: Araneidae Clerck, 1757
Genus: Araneus Clerck, 1757
Araneus bilunifer Pocock, 1900 Distribution: Tamil Nadu: Chengalpattu
Araneus viridisomus Gravely, 1921 Distribution: Tamil Nadu: Chennai
Genus: Argiope Audouin, 1826
Argiope aemula (Walckenaer, 1841) Distribution: Tamil Nadu: Nilgiri Hills
Argiope anasuja Thorell, 1887 Distribution: Tamil Nadu: Ramanathapuram,
Chengalpattu, Ooty, Tuticorin, Sivakasi
Argiope lobata (Pallas, 1772) Distribution: Tamil Nadu: Karur
Argiope pulchella Thorell, 1881 Distribution: Tamil Nadu: Nilgiri Hills, Kumbakarai
Falls under Kodaikanal Hills, Chinnapallam village, Rameshwaram, Aattur near
Tuticorin, Perumalmalai near Kodaikanal Hills
Genus: Chorizopes O.P. Cambridge, 1870
Chorizopes calciope (Simon, 1895) Distribution: Tamil Nadu: Kodaikanal
Chorizopes frontalis O. Pickard-Cambridge, 1870 Distribution: Tamil Nadu:
Coonoor
Genus: Cyclosa Menge, 1866
Cyclosa mulmeinensis (Thorell, 1887) Distribution: Tamil Nadu: Gingee near
Villupuram
Genus: Cyrtophora Simon, 1864
Cyrtophora cicatrosa (Stoliczka, 1869) Distribution: Tamil Nadu: Chengalpattu,
Chinnapallam village, Rameshwaram, Aattur near Tuticorin, Sivakasi
Cyrtophora citricola (Forsskal, 1775) Distribution: Tamil Nadu: Chengalpattu
Cyrtophora moluccensis (Doleschall, 1857) Distribution: Tamil Nadu: Nilgiri Hills
Genus: Eriovixia Archer, 1951
Eriovixia excelsa (Simon, 1889) Distribution: Tamil Nadu: Coonoor
Eriovixia laglaizei (Simon, 1877) Distribution: Tamil Nadu: Ooty
Genus: Gasteracantha Sundevall, 1833
Gasteracantha cancriformis (Linnaeus, 1758) Distribution: Tamil Nadu: Chennai
Gasteracantha dalyt Pocock, 1900 Distribution: Tamil Nadu: Yercaud, Shevaroy
Hills
Gasteracantha geminata (Fabricius, 1798) Distribution: Tamil Nadu: Tirunelveli,
Ooty, Ramanathapuram, Chennai, Kumbakarai Falls under Kodaikanal Hills
Gasteracantha remifera Butler, 1873 Distribution: Tamil Nadu: Ooty
Genus: Neoscona Simon, 1864
Neoscona theisi (Walckenaer, 1841) Distribution: Tamil Nadu: Pondicherry,
Kumbakarai Falls under Kodaikanal Hills
Neoscona vigilans (Blackwall, 1865) Distribution: Tamil Nadu: Chengalpattu, Ooty
Family: Barychelidae Simon, 1889
Genus: Sason Simon, 1887
Sason rameshwaram Siliwal & Molur, 2009 Distribution: Tamil Nadu:
Rameshwaram Island
Sason robustum (O.P. Cambridge, 1883) Distribution: Tamil Nadu: Chennai
Genus: Tigidia Simon, 1892
Tigidia nilgiriensis Siliwal et al., 2011 Distribution: Tamil Nadu: Kothagiri, Nilgiri
Hills
Tigidia rutilofronis Siliwal et al., 2011 Distribution: Tamil Nadu: Marudhamalai in
Coimbatore
Family: Clubionidae Wagner, 1887
Genus: Clubiona Latreille, 1804
Clubiona acanthocnemis Simon, 1906 Distribution: Tamil Nadu: Coonoor, Nilgiri
Hills
Clubiona nilgherina Simon, 1906 Distribution: Tamil Nadu: Coonoor, Nilgiri Hills
Clubiona shillongensis Majumder & Tikader 1991 Distribution: Tamil Nadu:
Coonoor, Chennai
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Genus: Matidia Thorell, 1878
Matidia incurvata Reimoser, 1934 Distribution: Tamil Nadu: Karian Shola,
Coimbatore
Genus: Simalio Simon, 1857
Simalio castaneiceps Simon, 1906 Distribution: Tamil Nadu: Coonoor, Nilgiri Hills
Simalio percomis Simon, 1906 Distribution: Tamil Nadu: Coonoor, Nilgiri Hills
Family: Corinnidae Karsch, 1880
Genus: Aetius O. P. Cambridge, 1896
Aetius decollatus O. P. Cambridge, 1896 Distribution: Tamil Nadu: Mudumalai
Genus: Castianeira Keyserling, 1879
Castianeira zetes Simon, 1897 Distribution: Tamil Nadu: Chennai
Castianeira flavipes Gravely, 1931 Distribution: Tamil Nadu: Nilgiri Hills
Castianeira quadrimaculata Reimoser, 1934 Distribution: Tamil Nadu:
Kolukkumalai near Bodinayakanur
Genus: Coenoptychus Simon, 1885
Coenoptychus pulcher Simon, 1885 Distribution: Tamil Nadu: Ramanathapuram,
Chennai
Genus: Corinnomma Karsch, 1880
Corinnomma rufofuscum Reimoser, 1934 Distribution: Tamil Nadu: Mudumalai
Family: Ctenidae Keyserling, 1877
Genus: Ctenus Walckenaer, 1805
Ctenus indicus Gravely, 1931 Distribution: Tamil Nadu: Ooty
Family: Deinopidae C. L. Koch, 1850
Genus: Deinopis MacLeay, 1839
Deinopis scrubjunglei Caleb & Mathai, 2014 Distribution: Tamil Nadu: Chennai
Family: Dipluridae Simon, 1889
Genus: Indothele Coyle, 1995
Indothele rothi Coyle, 1995 Distribution: Tamil Nadu: Down Hill from Kodaikanal
Family: Eresidae C. L. Koch, 1845
Genus: Stegodyphus Simon, 1873
Stegodyphus pacificus Pocock, 1900 Distribution: Tamil Nadu: Nilgris Hills
Stegodyphus sarasinorum Karsch, 1892 Distribution: Tamil Nadu: Chennai,
Pondicherry, Chengalpattu, Ooty, Nilgris Hills
Stegodyphus tibialis O. Pickard-Cambridge, 1869 Distribution: Tamil Nadu: Chennai,
Coonoor, Nilgris Hills, Rajapalyam
Family: Eutichuridae Lehtinen, 1967
Genus: Cheiracanthium C. L. Koch, 1839
Cheiracanthium conflexum Simon, 1906 Distribution: Tamil Nadu: Coonoor, Nilgiri
Hills
Cheiracanthium insigne O.P. Cambridge, 1874 Distribution: Tamil Nadu: Chennai
Cheiracanthium trivialis (Thorell, 1895) Distribution: Tamil Nadu: Chennai
Cheiracanthium trivittatum, Simon, 1906 Distribution: Tamil Nadu, Gingee Hills
near Villupuram
Genus: Eutichurus Simon, 1897
Eutichurus chingliputensis Majumder & Tikader, 1991 Distribution: Tamil Nadu:
Vedanthangal Sanctuary, Chengalpattu, Chennai
Family: Gnaphosidae Pocock, 1898
Genus: Callilepis Westring, 1874
Callilepis rukminiae Tikader & Gajbe, 1977 Distribution: Tamil Nadu: Karur, Salem
Genus: Poecilochroa Westring, 1874
Poecilochroa tridotus Caleb & Mathai, 2013 Distribution: Tamil Nadu: Chennai
Genus: Zelotes Gistel, 1848
Zelotes ashae Tikader & Gajbe, 1976 Distribution: Tamil Nadu: Gingee near
Villupuram
Zelotes maindroni (Simon, 1905) Distribution: Tamil Nadu: Gingee near
Villupuram
Zelotes nilgirinus Reimoser, 1934 Distribution: Tamil Nadu: Nilgiri Hills
Zelotes tambaramensis Caleb & Mathai, 2013 Distribution: Tamil Nadu: Tambaram
near in Chennai
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Family: Hahniidae Bertkau, 1878
Genus: Scotospilus Simon, 1886
Scotospilus maindroni Lehtinen, 1967 Distribution: Tamil Nadu: Coonoor
Family: Hersiliidae Thorell, 1870
Genus: Hersilia Audouin, 1826
Hersilia savignyi Lucas, 1836 Distribution: Tamil Nadu: Chennai, Vellore, Nilgiri
Hills, Alagar koil near Madurai, Tiruchirapalli
Hersilia tibialis Baehr & Baehr, 1993 Distribution: Tamil Nadu: Vellore, Chennai,
Ooty, Alagar koil near, Madurai
Family: Idiopidae Simon, 1889
Genus: Idiops Perty, 1833
Idiops constructor Pocock, 1900 Distribution: Tamil Nadu: Chengalpattu, Shevaroy
Hills
Idiops madrasensis (Tikader, 1977) Distribution: Tamil Nadu: Kulasekeram near
Kanyakumari, Chennai
Idiops mettupalayam Ganesh Kumar & Siliwal, 2013 Distribution: Tamil Nadu:
Mettupalayam
Genus: Heligmomerus Simon, 1892
Heligmomerus prostans Simon, 1892 Distribution: Tamil Nadu: Kodaikanal, Palni
Hills
Genus: Scalidognathus Karsch, 1892
Scalidognathus montanus Pocock, 1900 Distribution: Tamil Nadu: Shevaroy Hills
Scalidognathus nigriaraneus Sanap & Mirza, 2011 Distribution: Tamil Nadu:
Dodabetta Peak, Ooty
Scalidognathus tigerinus Sanap & Mirza, 2011 Distribution: Tamil Nadu:
Maruthamalai near in Coimbatore
Family: Linyphiidae Blackwall, 1859
Genus: Oedothorax bertkau in Forster & Bertkau, 1883
Oedothorax cunur Tanasevitch, 2015 Distribution: Tamil Nadu: Coonoor, Nilgiri
Hills
Oedothorax kodaikanal Tanasevitch, 2015 Distribution: Tamil Nadu: Palani Hills
Oedothorax paracymbialis Tanasevitch, 2015 Distribution: Tamil Nadu: Hulical
near Coonoor, Nilgiri Hills
Oedothorax rusticus Tanasevitch, 2015 Distribution: Tamil Nadu: Kodaikanal,
Palani Hills
Oedothorax stylus Tanasevitch, 2015 Distribution: Tamil Nadu: Anaimalai Hills
near Valparai
Family: Liocranidae Simon, 1897
Genus: Oedignatha Thorell, 1881
Oedignatha carli Reimoser, 1934 Distribution: Tamil Nadu: Coonoor
Oedignatha dentifera Reimoser, 1934 Distribution: Tamil Nadu: Attakatti in
Coimbatore district
Oedignatha escheri Reimoser, 1934 Distribution: Tamil Nadu: Kukkal Shola near
Kodaikanal
Oedignatha lesserti Reimoser, 1934 Distribution: Tamil Nadu: Mudhumalai
Oedignatha microsculata Reimoser, 1934 Distribution: Tamil Nadu: Coonoor
Oedignatha scrobiculata Thorell, 1881 Distribution: Tamil Nadu: Chennai
Oedignatha tricuspidata Reimoser, 1934 Distribution: Tamil Nadu: Attakatti in
Coimbatore district, Coonoor
Oedignatha uncata Reimoser, 1934 Distribution: Tamil Nadu: Mariyan Shola near
Kodaikanal Hills
Genus: Sphingius Thorell, 1890
Sphingius barkudensis Gravely, 1931 Distribution: Tamil Nadu: Chennai
Sphingius caniceps Simon, 1906 Distribution: Tamil Nadu: Gingee near
Villupuram, Chennai
Sphinguius kambakamensis Gravely, 1931 Distribution: Tamil Nadu: Chengalpattu
Sphingius nilgiriensis Gravely, 1931 Distribution: Tamil Nadu: Nilgiri Hills
Family: Lycosidae Sundevall, 1833
Genus: Arctosa C.L.Koch, 1847
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Arctosa lesserti Reimoser, 1934 Distribution: Tamil Nadu: Masinagudi near
Mudumalai
Genus: Draposa Kronestedt, 2010
Draposa atropalpis Gravely, 1924 Distribution: Tamil Nadu: Chennai, Gudalur,
Nilgiri Hills
Draposa lyrivulva (Bosenberg & Strand, 1906) Distribution: Tamil Nadu: Chennai,
Chengalpattu
Draposa oakleyi Gravely, 1924 Distribution: Tamil Nadu: Ooty, Nilgiri Hills
Genus: Geolycosa Montgomery, 1904
Geolycosa carli (Reimoser, 1934) Distribution: Tamil Nadu: Coonoor
Genus: Hippasa Simon, 1885
Hippasa agelenoides (Simon, 1884) Distribution: Tamil Nadu: Chennai
Hippasa greenalliae (Blackwall, 1867) Distribution: Tamil Nadu: Trichirapalli,
Ooty, Coimbatore, Ramnadapuram, Krusadai Island, Gulf of Mannar
Hippasa loundesi Gravely 1924 Distribution: Tamil Nadu: Yercaud, Shevaroy Hills
Hippasa lycosina Pocock, 1900 Distribution: Tamil Nadu: Nilgiri Hills
Hippasa madraspatana Gravely, 1924 Distribution: Tamil Nadu: Chennai
Genus: Lycosa Latreille, 1804
Lycosa bistriata Gravely, 1924 Distribution: Tamil Nadu: Chennai
Lycosa chaperi Simon, 1885 Distribution: Tamil Nadu: Coimbatore
Lycosa indagatrix Walckenaer, 1837 Distribution: Tamil Nadu: Chengalpattu,
Salem, Chennai
Genus: Pardosa C. L. Koch, 1847
Pardosa birmanica Simon, 1884 Distribution: Tamil Nadu: Ooty, Nilgiri Hills,
Chennai
Pardosa pseudoannulata (Bosenberg & Strand, 1906) Distribution: Tamil Nadu:
Chennai, Ooty, Coimbatore, Aduthurai near Thanjavur, Sivakasi, Yercaud Hills
Pardosa sumatrana (Thorell, 1890) Distribution: Tamil Nadu: Chennai, Coonoor,
Ooty, Gudalur, Nilgiri Hills, Yercaud, Shevaroy Hills
Genus: Trochosa C. L. Koch, 1847
Trochosa punctipes (Gravely, 1924) Distribution: Tamil Nadu: Chengalpattu
Genus: Wadicosa Zyuzin, 1985
Wadicosa quadrifera (Gravely, 1924) Distribution: Tamil Nadu: Chennai,
Chengalpattu
Family: Mimetidae Simon, 1881
Genus: Mimetus Hentz, 1832
Mimetus indicus Simon, 1906 Distribution: Tamil Nadu: Coonoor
Genus: Melaenosia Simon, 1906
Melaenosia pustulifera Simon, 1906 Distribution: Tamil Nadu: Gingee near
Villupuram
Family: Nephilidae Simon, 1894
Genus: Herennia Thorell, 1877
Herennia multipuncta (Doleschall, 1859) Distribution: Tamil Nadu: Ooty
Genus: Nephila Leach, 1815
Nephila pilipes (Fabricius, 1793) Distribution: Tamil Nadu: Ooty, Tirunelveli
Genus: Nephilengys L.Koch, 1872
Nephilengys malabarensis (Walckenaer 1841) Distribution: Tamil Nadu: Ooty
Family: Oonopidae Simon, 1890
Genus: Brignolia Dumitresco and Georgesco, 1983
Brignolia cardamom Platnick et al., 2011 Distribution: Tamil Nadu: Cardomom
hills, Palani Hills, Kodaikanal, Varushanad Hills, Suruli Falls
Brignolia kumily Platnick et al., 2011 Distribution: Tamil Nadu: Cardomom Hills
near North East of Kumily
Brignolia parumpunctata (Simon, 1893) Distribution: Tamil Nadu: Alagarkoil,
Madurai
Brignolia rothorum Platnick et al., 2011 Distribution: Tamil Nadu: Kodaikanal
Brignolia valparai Platnick et al., 2011 Distribution: Tamil Nadu: Anaimalai Hills,
Valparai
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Brignolia nilgirt Platnick et al., 2011 Distribution: Tamil Nadu: Coonoor, Nilgiri
Hills
Brignolia kodaik Platnick et al., 2011 Distribution: Tamil Nadu: Kodaikanal
Genus: Gamasomorpha Karsch, 1881
Gamasomorpha clypeolaria Simon, 1907 Distribution: Tamil Nadu: Pondicherry
Genus: Pelicinus Simon, 1891
Pelicinus madurai Platnick et al., 2012 Distribution: Tamil Nadu: Alagarkovil,
Madurai
Genus: Prethopalpus Baehr et al, 2012
Prethopalpus madurai Baehr et al, 2012 Distribution: Tamil Nadu: Madurai
Family: Oxyopidae Thorell, 1870
Genus: Oxyopes Latreille, 1804
Oxyopes hindostanicus Pocock, 1901 Distribution: Tamil Nadu: Chennai, Nilgiri
Hills, Sivakasi
Genus: Peucetia Thorell, 1869
Peucetia graminea Pocock, 1900 Distribution: Tamil Nadu: Kotagiri, Nilgiri Hills,
Chennai
Peucetia viridana (Stoliczka, 1869) Distribution: Tamil Nadu: Chennai,
Chengalpattu, Ooty, Sivakasi
Family: Philodromidae Thorell, 1870
Genus: Tibellus Simon, 1875
Tibellus pateli Tikader, 1980 Distribution: Tamil Nadu: Coimbatore
Tibellus vitilis Simon, 1906 Distribution: Tamil Nadu: Pondicherry, Gingee near
Villupuram, Coonoor
Family: Pholcidae C. L. Koch, 1850
Genus: Artema Walckenaer, 1837
Artema atlanta Walckenaer, 1837 Distribution: Tamil Nadu: Pondicherry, South
Arcot, Gingee near Villupuram
Genus: Belisana Thorell, 1898
Belisana dodabetta Huber, 2005 Distribution: Tamil Nadu: Dodabetta, Nigiri Hills
Genus: Crossopriza Simon, 1893
Crossopriza lyoni (Blackwall, 1867) Distribution: Tamil Nadu: Pondicherry,
Perumalmalai near Kodaikanal, Gingee near Villupuram
Genus: Pholcus Walckenaer, 1805
Pholcus phalangioides (Fuesslin, 1775) Distribution: Tamil Nadu: Tiruchirapalli,
Perumalmalai near Kodaikanal Hills
Family: Salticidae Blackwall, 1841
Genus: Aelurillus Simon, 1884
Aelurillus kronestedti Azarkina, 2004 Distribution: Tamil Nadu: Chennai
Genus: Bianor Peckham & Peckham, 1886
Bianor incitatus Thorell, 1890 Distribution: Tamil Nadu: Valparai near Pollachi,
Chennai
Genus: Brettus Thorell, 1895
Brettus albolimbatus Simon, 1900 Distribution: Tamil Nadu: Tiruchirappalli
Brettus anchorum Wanless, 1979 Distribution: Tamil Nadu: Nilgiri hills
Genus: Carrhotus Thorell, 1891
Carrhotus viduus (C.L. Koch, 1846) Distribution: Tamil Nadu: Madurai
Genus: Chalcotropis Simon, 1902
Chalcotropis pennata Simon, 1902 Distribution: Tamil Nadu: Tiruchirapalli,
Madurai
Genus: Chrysilla Thorell, 1887
Chrysilla jesudasi Caleb & Mathai, 2014 Distribution: Tamil Nadu: Chennai
Genus: Colaxes Simon, 1900
Colaxes nitidiventris Simon, 1900 Distribution: Tamil Nadu: Tiruchirapalli
Genus: Cyrba Simon, 1876
Cyrba ocellata (Kroneberg, 1875) Distribution: Tamil Nadu: Coimbatore
Genus: Harmochirus Simon, 1885
Harmochirus exaggeratus Caleb & Mathai, 2015 Distribution: Tamil Nadu:
Chennai
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Harmochirus zabkai Logunov, 2001 Distribution: Tamil Nadu: Chennai, Alagarkoil
Hills near Madurai
Genus: Hyllus C. L. Koch, 1846
Hyllus manu Caleb et al., 2014 Distribution: Tamil Nadu: Chennai
Genus: Jerzego Maddison, 2014
Jerzego bipartitus (Simon, 1903) Distribution: Tamil Nadu, Chennai
Genus: Langona Simon, 1901
Langona albolinea Caleb & Mathai, 2015 Distribution: Tamil Nadu: Chennai
Langona tigrina (Simon, 1885) Distribution: Tamil Nadu: Coimbatore
Genus: Mashonarus Wesolowska & Cumming, 2002
Mashonarus davidi Caleb, Mungkung & Mathai, 2015 Distribution: Tamil Nadu:
Chennai
Genus: Myrmarachne MacLeay, 1839
Myrmarachne megachelae Ganesh Kumar & Mohanasundaram, 1998 Distribution:
Tamil Nadu: Coimbatore
Myrmarachne ramunni Narayan, 1915 Distribution: Tamil Nadu: Chennai
Myrmarachne roeweri Reimoser, 1934 Distribution: Tamil Nadu: Pykara near
Ooty, Gudalur
Genus: Onomastus Simon, 1900
Onomastus indra Benjamin, 2010 Distribution: Tamil Nadu: Kodaikanal
Onomastus patellaris Simon, 1900 Distribution: Tamil Nadu: Kodaikanal, Trichy
Genus: Phanuelus Caleb & Mathai, 2015
Phanuelus gladstone Caleb & Mathai, 2015 Distribution: Tamil Nadu: Chennai
Genus: Phlegra Simon, 1876
Phlegra prasanna Caleb & Mathai, 2015 Distribution: Tamil Nadu: Chennai
Genus: Phintella Strand in Bosenberg & Strand, 1906
Phintella alboterminus Caleb, 2014 Distribution: Tamil Nadu: Chennai
Phintella coonooriensis Proszynski, 1992 Distribution: Tamil Nadu: Coonoor
Phintella nilgirica Proszynski, 1992 Distribution: Tamil Nadu: Nilgiri Hills
Phintella volupe (Karsch, 1879) Distribution: Tamil Nadu: Chennai
Genus: Plexippus C. L. Koch, 1846
Plexippus gajbei Karthikeyani & Kannan, 2013 Distribution: Tamil Nadu:
Kumbakarai Falls under Kodaikanal Hills
Genus: Phintella Bosenberg & Strand, 1906
Phintella accentifera (Simon, 1901) Distribution: Tamil Nadu: Madurai
Genus: Pilia Simon, 1902
Pilia saltabunda Simon, 1902 Distribution: Tamil Nadu: Kodaikanal
Pilia escheri Reimoser, 1934 Distribution: Tamil Nadu: Karteri valley near in Ooty
Genus: Piranthus Thorell, 1895
Piranthus casteti Simon, 1900 Distribution: Tamil Nadu: Tiruchirapalli
Genus: Pseudicius Simon, 1885
Pseudicius modestus Simon, 1885 Distribution: Tamil Nadu: Ramanathapuram
Genus: Stenaelurillus Simon, 1886
Stenaelurillus lesserti Reimoser, 1934 Distribution: Tamil Nadu: Masinagudi near
Mudumalai
Genus: Synagelides Strand, 1906
Synagelides lehtineni Logunov & Hereward, 2006 Distribution: Tamil Nadu:
Doddabetta, Nilgiri Hills
Genus: Thyene Simon, 1885
Thyene bivittata Xie & Peng, 1995 Distribution: Tamil Nadu: Chennai
Genus: Viciria Thorell, 1877
Viciria diatreta Simon, 1902 Distribution: Tamil Nadu: Tiruchirapalli, Chennai
Viciria minima Reimoser, 1934 Distribution: Tamil Nadu: Coonoor
Genus: Zeuxippus Thorell, 1891
Zeuxippus histrio Thorell, 1891 Distribution: Tamil Nadu: Vellore
Family: Segestriidae Simon, 1893
Genus: Ariadna Audouin, 1826
Ariadna nebulosa Simon, 1906 Distribution: Tamil Nadu: Madurai
Genus: Segestria Latreille, 1804
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Segestria inda Simon, 1906 Distribution: Tamil Nadu: Gingee near Villupuram
Family: Selenopidae Simon, 1897
Genus: Makdiops Crews & Harvey, 2011
Makdiops nilgirensis (Reimoser, 1934) Distribution: Tamil Nadu: Nilgiri Hills
Genus: Selenops Latreille, 1819
Selenops radiatus Latreille, 1819 Distribution: Tamil Nadu: Chidambaram
Selenops shevaroyensis Gravely, 1931 Distribution: Tamil Nadu: Yercaud
Family: Sparassidae Bertkau, 1872
Genus: Heteropoda Latreille, 1804
Heteropoda fabrei Simon, 1885 Distribution: Tamil Nadu: Ramanathapuram,
Tiruchirappalli
Heteropoda hampsoni Pocock, 1901 Distribution: Tamil Nadu: Ooty, Nilgiri Hills
Heteropoda lentula Pocock, 1901 Distribution: Tamil Nadu: Tirunelveli
Heteropoda leprosa Simon, 1884 Distribution: Tamil Nadu: Ooty, Nilgiri Hills
Heteropoda malitiosa Simon, 1906 Distribution: Tamil Nadu: Gingee, Coonoor
Heteropoda nilgirina Pocock, 1901 Distribution: Tamil Nadu: Kotagiri, Ooty,
Coonoor, Nilgiri Hills
Heteropoda sexpunctata Simon, 1885 Distribution: Vandalur, Pallavaram, Chennai,
Nagalapuram Hills, Chengalpattu
Heteropoda venatoria (Linnaeus, 1767) Distribution: Tamil Nadu: Ooty,
Kumbakarai Falls under Kodaikanal Hills, Chennai
Genus: Olios Walckenaer, 1837
Olios milleti (Pocock, 1901) Distribution: Tamil Nadu: Chennai, Kambakam Hills,
Chengalpattu, Sivakasi
Olios obesulus (Pocock, 1901) Distribution: Tamil Nadu: Chennai
Olios sensilis Simon, 1880 Distribution: Tamil Nadu: Tiruchirappalli
Genus: Palystes L. Koch, 1875
Palystes flavidus Simon, 1897 Distribution: Tamil Nadu: Tiruchirappalli
Genus: Thelcticopis Karsch, 1884
Thelcticopis ajax Pocock, 1901 Distribution: Tamil Nadu: Ooty
Thelcticopis maindroni Simon, 1906 Distribution: Tamil Nadu: Coonoor
Thelcticopis rufula Pocock, 1901 Distribution: Tamil Nadu: Nilgiri Hills
Family: Tetragnathidae Menge, 1866
Genus: Leucauge White, 1841
Leucauge decorata (Blackwall, 1864) Distribution: Tamil Nadu: Nilgiri Hills, Red
Hills, Aattur near Tuticorin, Chengalpattu, Yercaud, Kumakarai Falls under
Kodaikanal Hills
Genus: Orsinome Thorell, 1890
Orsinome marmorea Pocock, 1901 Distribution: Tamil Nadu: Nilgiri Hills
Genus: Tetragnatha Latreille, 1804
Tetragnatha ceylonica O. Pickard-Cambridge, 1869 Distribution: Tamil Nadu:
Chennai
Tetragnatha cochinensis Gravely, 1921 Distribution: Tamil Nadu, Nilgiri Hills
Tetragnatha geniculata Karsch, 1892 Distribution: Tamil Nadu: Chennai
Tetragnatha javana (Thorell, 1890) Distribution: Tamil Nadu: Ooty, Nilgiri Hills
Tetragnatha mandibulata Walckenaer, 1841 Distribution: Tamil Nadu:
Pondicherry
Family: Theridiidae Sundevall, 1833
Genus: Parasteatoda Archer, 1946
Parasteatoda brookesiana (Barrion & Litsinger, 1995) Distribution: Tamil Nadu:
Mettupalayam, Coimbatore
Genus: Theridion Walckenaer, 1805
Theridion nilgherinum Simon, 1905 Distribution: Tamil Nadu: Nilgiri Hills
Family: Theraphosidae Thorell, 1869
Genus: Annandaliella Hirst, 1909
Annandaliella pectinifera Gravely, 1935 Distribution: Tamil Nadu: Coimbatore
Genus: Haploclastus Simon, 1892
Haploclastus cervinus Simon, 1892 Distribution: Tamil Nadu: Shembaganur,
Kodaikanal, Palani Hills
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Haploclastus nilgirinus Pocock, 1899 Distribution: Tamil Nadu: Nilgri Hills
Haploclastus tenebrosus Gravely, 1935 Distribution: Tamil Nadu: High wavy
Mountains, Madurai
Genus: Neoheterophrictus Siliwal & Raven, 2012
Neoheterophrictus madraspatanus Gravely, 1935 Distribution: Tamil Nadu:
Chengalpattu, Velacheri, Chennai
Genus: Plesiophrictus Pocock, 1899
Plesiophrictus fabrei (Simon, 1892) Distribution: Tamil Nadu: Madurai
Plesiophrictus linteatus (Simon, 1891) Distribution: Tamil Nadu: Pondicherry
Plesiophrictus nilagiriensis Siliwal, Molur & Raven, 2007 Distribution: Tamil Nadu:
Nilgiri Hills
Genus: Poecilotheria Simon, 1885
Poecilotheria formosa Pocock, 1899 Distribution: Tamil Nadu: Kadiampatti,
Malapuram, Salem
Poecilotheria hanumavilasumica Smith, 2004 Distribution: Tamil Nadu:
Mandapam near Ramanathapuram, Rameswaram Island
Poecilotheria regalis Pocock, 1899 Distribution: Tamil Nadu: Sengottai,
Mudumalai, Masinagudi, Avinashi, Nilgiri Hills, Moongipallam near Anaikatti,
Puttapathi near Siruvani, Theppakadu near Ooty, Arakkonam
Genus: Sahydroaraneus Mirza & Sanap, 2014
Sahydroaraneus collinus Pocock, 1899 Distribution: Tamil Nadu: Shevaory Hills,
Yercaud
Family: Thomisidae Sundevall, 1833
Genus: Angaeus Thorell, 1881
Angaeus pentagonalis Pocock, 1901 Distribution: Tamil Nadu: Nilgiri Hills
Genus: Diaea Thorell, 1869
Diaea pougneti Simon, 1885 Distribution: Tamil Nadu: Coimbatore
Genus: Dietopsa Strand, 1932
Dietopsa parnassia Simon, 1895 Distribution: Tamil Nadu: Coonoor, Palani Hills
Genus: Henriksenia Lehtinen, 2004
Henriksenia hilaris (Thorell, 1877) Distribution: Tamil Nadu: Pondicherry, Gingee
Genus: Lycopus Thorell, 1895
Lycopus trabeatus Simon, 1895 Distribution: Tamil Nadu: Coonoor
Genus: Oxytate L. Koch, 1878
Oxytate chlorion (Simon, 1906) Distribution: Tamil Nadu: Coonoor
Oxuytate virens (Thorell, 1891) Distribution: Tamil Nadu: Yercaud
Genus: Ozyptila Simon, 1864
Ozyptila theobaldi Simon, 1885 Distribution: Tamil Nadu: Coimbatore
Genus: Runcinia Simon, 1875
Runcinia escheri (Reimoser, 1934) Distribution: Tamil Nadu: Masinagudi near
Mudumalai
Runcinia insecta (L. Koch, 1875) Distribution: Tamil Nadu: Coimbatore
Genus: Thomisus Walckenaer, 1805
Thomisus granulifrons Simon, 1906 Distribution: Tamil Nadu: Pondicherry, Gingee
Thomisus leucaspis Simon, 1906 Distribution: Tamil Nadu: Gingee
Thomisus lobosus Tikader, 1965 Distribution: Tamil Nadu: Kodaikanal Hills
Thomisus pugilis Stoliczka, 1869 Distribution: Tamil Nadu: Chennai
Thomisus rigoratus Simon, 1906 Distribution: Tamil Nadu: Gingee, Coonoor
Tmarus fasciolatus Simon, 1906 Distribution: Tamil Nadu: Coonoor, Gingee
Tmarus soricinus Simon, 1906 Distribution: Tamil Nadu: Coonoor
Family: Titanoecidae Lehitinen, 1967
Genus: Anuvinda Lehtinen, 1967
Anuvinda escheri (Reimoser, 1934) Distribution: Tamil Nadu: Mudhumalai
Family: Trachelidae Simon, 1897
Genus: Trachelas L.Koch, 1872
Trachelas oreophilus Simon, 1906 Distribution: Tamil Nadu: Gingee Hills near
Villupuram
Genus: Utivarachna Kishida, 1940
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Utivarachna fronto Simon, 1906 Distribution: Tamil Nadu: Palni Hills, Kodaikanal,
Trichirappalli
Family: Zodariidae Thorell, 1881

Genus: Cryptothele L. Koch, 1872
Cryptothele collina Pocock, 1901 Distribution: Tamil Nadu: Ooty, Chennai

Genus: Cydrela Thorell, 1873
Cydrela escheri (Reimoser, 1934) Distribution: Tamil Nadu: Kleine Shola gegen,
Kukkal near Kodaikanal

Genus: Hermippus Simon, 1893
Hermippus cruciatus Simon, 1905 Distribution: Tamil Nadu: Gingee near
Villupuram, South Arcot

Genus: Mallinella Strand, 1906
Mallinella nilgherina (Simon, 1906) Distribution: Tamil Nadu: Nilgiri Hills

CONCLUSION

For conservation assessment of any species group, check list is inevitable. The
information generated in this study provides a baseline data with complete profile
of spiders from Tamil Nadu which can be useful for future workers. The
distribution and occurrence of spiders are influenced by habitat structure and
vegetation parameters. In recent times habitat loss and habitat fragmentation are
said to be major threats for species (IUCN, 2015). Understanding the species
status and conservation initiatives are very much needed to protect this species
from extinction. Creating awareness and there by involving local communities are
very much needed to slow down habitat alteration and fragmentation.
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ABSTRACT: A detailed re-description of the type specimen of Trichopelma cubanum
(Simon, 1903) is presented. Comments and observations are made regarding morphological
characters, such as the absence of teeth on the paired claws and the presence of small teeth
on the anterior edge of the booklung opening. These characters, found in other species of
Trichopelma Simon, 1888 (represented in the Neotropical region by 16 species), suggest
that the recent transfer of the genus to Theraphosidae may be unjustified, and that
Trichopelma may indeed be more closely related to the Barychelidae.

KEY WORDS: Barychelidae, Cuba, Neotropical region, Trichopelmatinae

The genus Trichopelma Simon, 1888, has seventeen species and presents a
Neotropical distribution (World Spider Catalog, 2015). Only one species
(Trichopelma astutum (Simon, 1889)) is known for both sexes; four by their
males only Trichopelma astutum (Simon, 1889), Trichopelma nitidum Simon,
1888, Trichopelma scopulatum (Fsichel, 1927) and Trichopelma cubanum
(Simon, 1903) while the remaining are known only for their females. The genus is
characterized by a transverse pallid weakness on tarsi IV of males and females,
and scopula present on all legs but divided on tarsi IV of females (Raven, 1985).

Hapalopinus was proposed by Simon (1903) to host the new species H.
cubanum, placing it in the family Theraphosidae. In 1973, Gerschman &
Schiapelli (1973) placed Hapalopinus in the subfamily Ischnocolinae
(Theraphosidae). Hapalopinus was later placed in the synonymy of Trichopelma
by Raven (1985), in the family Barychelidae Simon, 1889. Raven (1985) also was
created the subfamily Trichopelmatinae to include the genera Trichopelma and
Psalistops Simon, 1889. Subsequently, Raven (1994) proposed the inclusion of
the subfamily Trichopelmatinae in the family Theraphosidae but without any
comments; therefore this proposal was not taken into account in catalogs. In
2014, Guadanucci formally transfered Trichopelma to the subfamily
Ischnocolinae (Theraphosidae) as had been suggested by Raven (1994).

The original description of Hapalopinus cubanum was published by Simon
(1903), but (as it was standard at the time) the description is very brief and has
few characters that allow a clear differentiation of this species with the others. In
modern times, such description is outdated, needing an updated and improved
one, in order to allow an unambiguous identification of the species. The typical
specimen of the species has poor information on the label, with the only data
about his collection "Cuba", making the search for new material belonging to this
species difficult.

In this paper, an updated and detailed description of T. cubanum is carried
out, from his type specimen. Photos of various structures studied are given and
comments are made about some morphological characters that are relevant to the
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familial placement of the genus.
MATERIAL AND METHODS

All measurements are given in millimeters and were taken on the left side of
the specimen. As standard in Araneae, total lengths were taken with chelicerae,
and carapace lengths without chelicerae. Reference points for measurements were
taken according to Coyle (1974). All measurements were taken with a micrometric
ocular on an Olympus SZ4045 stereoscope. The notation for leg spines follows
Goloboff and Platnick (1987); when describing variation in chaetotaxy, only
surfaces with different numbers of spines were listed. Abbreviations: The
following abbreviations are used in the text: AME = anterior median eyes, ALE =
anterior lateral eyes, PME = posterior median eyes, PLE = posterior lateral eyes,
D = dorsal, P = prolateral, R = retrolateral, V = ventral, P SUP ANT= prolateral
superior anterior, P SUP = prolateral superior, R SUP= retrolateral superior, 1:2
A, 3:4 B = indicate that the spines or scopula referred to are in the apical half or
basal third-fourths.

RESULTS

Genus Trichopelma Simon, 1888, p. 215
Type species: T. nitidum Simon, 1888.

Trichopelma cubanum (Simon, 1903)
Hapalopinus cubanus Simon, 1903a: 930, f. 1085-1086 (Dm).
Hapalopinus cubanus Gerschman & Schiapelli, 1973b: 70, f. 58-62 (m).
Hapalopinus cubanus Schmidt, 1986: 42, f. 15-16 (m).
Psalistops cubanus Wunderlich, 1988: 52, f. 33 (m).

Type material: Holotype: &, Cuba. (without more data), MNHN-17702.
Diagnosis: T. cubanum can be distinguished by the AME-LPE separated from
each other. It can be distinguished from T. nitidum Simon, 1888 by the presence
of a more rounded bulb with a highly stylized embolus (Fig. 2), slender palpal
tibia, and apical apophysis on tibia I with a curved elongate megaspine at the apex
(Fig. 1C). Differs from T. scopulatum (Fischel, 1927) by the presence of 12
promarginal teeth on the chelicerae furrow and from T. astutum (Simon, 1889) by
having more thorns on the palp tibiae.

Description: Total length: 14.88. Carapace (Fig. 1A): length 6.60, width 5.40.
Cephalic region 4.20 length, 2.64 width, with dorsal silvery pilosity and well
defined dorsal striae. Fovea recurved; 7 dark bristles in the line to the fovea and 2
thick bristles ahead of the fovea. Black hairs and bristles on lateral margins of the
carapace margin. Ocular region (Fig. 1D) on a slight prominence, length 0.60,
width 1.12, with 9 anterior bristles and 11 posterior ones. Anterior ocular line
procurved; posterior slightly procurved, almost straight. Eyes: Diameters and
interdistances: AME:ALE:PME:PLE, 0.16: 0.32: 0.16: 0.20. AME-AME: ALE-
PLE: AME-ALE: AME-PME: PME-PLE 0.16:0.16:0.16:0:0.08. Chelicerae:
elongate and slender, many dorsal short black bristles with an abundant pilosity.
Furrow promargin with 12 teeth and 7 denticles near the apex. Intercheliceral
tumescence with 11 small bristles. Labium (Fig. 1B), 0.60 length; 1.08 width; with
37 rounded cuspules and abundant apical bristles. Labiosternal suture a narrow
groove with two lateral sigilla well defined. Maxillae with ~97 cuspules in inner
angle, developed angular heel. Sternum (Fig. 1B), 3.12 long, 2.58 wide; with fine
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hair; all sigilla small and marginal, oval. Abdomen: 6.84 length, anterior edge of
the booklung opening with series of small teeth (Fig. 1G). Posterior median
spinnerets: length 0.50, posterior lateral spinnerets with basal: medial: apical
articles of lengths 0.59:0.35:0.24. Lengths of legs and palp (femora, patellae,
tibiae, metatarsi, tarsi, total): I: 5.40, 3.00, 4.08, 3.80, 2.10, 18.38. II: 5.10, 3.00,
3.96, 4.02, 2.10, 18.18. III: 4.50, 2.40, 3.30, 4.50, 2.10, 16.80. IV: 5.88, 2.82, 5.16,
6.72, 2.58, 23.16. palp: 3.30, 2.10, 2.58, —, 1.26, 9.24.

Chaetotaxy: Femora: All with 4 thick dorsal bristles. I, 1 P SUP ANT; II, 1-1/1
P SUP ANT; III, 1-1-1 P SUP, 1-1-2 R SUP; IV, 1-1 R SUP, 1-1 P SUP (1:2 A); Palp, 1
P SUP ANT. Patellae: I, 2 V; II, 1 V A; 111, 1-2 P; IV, 1 P, 1/0 V; Palp, 0. Tibiae: I, 1-
1P, 2-3-1/3-1-1V, 1-1 P + large and conical, apical apophysis with curved elongate
apical megaspine; a prolateral birramose process (the largest internal branch)
(Fig. 1C); 11, 1-1 P SUP, 2-2-3/2-1-3 V; III; 1-1-1/1-1 R, 2-2-3 V, 1-2/2-2 P; IV, 1-1-
1-1 R, 1-1 P (1:2 B), 3-4-3 V, 1-2-1 R; Palp, 2-1-2 P. Metatarsi: I, 1-1/1 V; II, 1-1 V;
III, 2-2-3 V, 1-1-1-1 P, 1-1-1 R; IV, 1-1-1-1 R, 3-1-2-3 V, 1-1-1 P. Tarsi: I-IV, o; Palp,
0. Paired tarsal claws without teeth (Fig. 1E). Tarsi IV with a transverse pallid
weakness (Fig. 1E).

Scopula: Metatarsi: I-II, not divided and symmetrical, more abundant
towards the apex; III, light, more abundant on 3:4 A; IV, light, on 1:3 A. Tarsi:
dense; I-1I divided by a barely visible band of setae, III-IV divided by a clear very
visible band delimited by line of bristles on each side (on tarsi III less visible and
narrow). Trichobothria: not visible on tibiae and metatarsi, due to preservation.
Tarsi with clavate trichobothria, (filiform: clavate): I, 14:12; II, 20:16; III, 14:14;
1V, 18:20.

Colour in alcohol: cephalothorax yellow brown, abdomen light brown,
dorsally with four light interrupted bands and a bigger anterior one (Fig. 1F).

DISCUSSION

The subfamily Trichopelmatinae shares several common characters with
Theraphosidae such as: the abundant amount of cuspules on labium and maxillae
and the short apical segment of the posterior lateral spinnerets (having a
triangular state intermediate between the long and digitiform of theraphosid and
the short and domed of barychelid), which is considered a modification of the
condition present in the Theraphosidae (Raven, 1985). In comparison with other
Barychelidae, it shares some characters that define the family such as: the
biserially dentate paired claws of males (with the exception of Sasoninae; this
character is also present in Ischnocolus: Theraphosidae); the well-developed
tarsal scopulae; the numerous cuspules on the labium (is considered the
plesiomorphic condition in barychelids). The maxillary heel present on the
subfamily Trichopelmatinae is considered the autapomorphy of the group (Raven,
1985). Goloboff (1993) agrees with the monophyly of the family Barychelidae and
proposes a new synapomorphy for the group: a series of teeth on the anterior rim
of the booklung opening. This character, although it has never been used in a
quantiative phylogenetic analysis, seems to be strong and unusual enough to
support the monophyly of the family and is present on trichopelmatines
(Goloboff, 1993).

Within the Barychelidae, clavate trichobothria may be absent, very reduced in
size and limited to a few ones on the tarsus mid-length, or present in a small
apical group or in a line throughout the tarsus (Guadanucci, 2012). On
Trichopelmatinae, there is a pattern with two parallel rows of clavate
trichobothria interspersed with filiform, separated by a row of long, thin setae.
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Such pattern is also found in Harpactirinae, Theraphosinae, Eumenophorinae,
and Ischnocolinae (except for the genera Ischnocolus Ausserer, 1871, Heterothele
Karsch, 1879 and Catumiri Guadanucci, 2004) (Guadanucci, 2012). The
morphology and disposition of the trichobothria was a useful character which
supported the transfer of the Trichopelmatinae to the subfamily Ischnocolinae
made by Guadanucci (2014).

The monophyly of the subfamily Trichopelmatinae has not been tested. The
presence of ocular group rectangular in the margin of the carapace, and the
unusual shape of the maxilla with a heel, are considered diagnostic characters
(this last character is considered an autapomorphy by Raven, 1985). In the same
work, Raven (1985, pag. 159) questioned the use of the division of tarsus IV in
Trichopelma (as opposed to Psalistops) as a solid character to maintain their
generic status. This problematic between Trichopelma and Psalistops remains
unsolved.

The males of Trichopelma presented biserially dentate paired claws, according
to Raven (1985). However, our analysis of T. cubanum revealed the absence of
this character in all tarsi (Fig 5). We analyzed this character in other specimens of
Trichopelma and found a great variability between individuals and between sexes
(even within the same exemplary); confirming that the character is variable
within the genus. No clear pattern of distribution in the specimens studied was
observed. This same variability was found by David Ortiz (com. pess. 2014) in
another batch of specimens of the same genus.

CONCLUSIONS

The observations reported here suggest the urgent need for a taxonomic and
phylogenetic study of the subfamily Trichopelmatinae, with a consequent collect
of the sexes that are unknown for different species. The absence of teeth in the
paired tarsal claws of T. cubanum; the presence of teeth on the margin of the
pulmonary openings and the division of the tarsis IV are characters that need to
be analyzed much more carefully. These characters represent an important
starting point to consider in future studies and they could play an important role
in the phylogenetic relationships of the genus, being able to put into question, its
current status and phylogenetic placement.
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Figure 1. Trichopelma cubanum. A- cephalothorax. B- sternum. C- tibia I, apophysis. D-
ocular region. E- tarsus IV, showing clear the transverse mark and the paired claws without
teeth. F- abdomen, dorsal view. G- opening booklung showing the series of teeth. Scales= 1

Figure 2. Trichopelma cubanum. Copulatory bulb, three different views. Scales= 1 mm.
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[Ozdikmen, H., Coral Sahin, D. & Bal, N. 2017. Phyllotreta Chevrolat in Turkey with a
new record (Chrysomelidae: Galerucinae: Alticini). Munis Entomology & Zoology, 12 (1):
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ABSTRACT: Species of the genus Phyllotreta Chevrolat in Turkey are investigated and
reviewed. As a result of this, Phyllotreta includes 44 species in Turkey. Phyllotreta
araxicola Khnzorian is recorded for the first time from Turkey. Twenty seven species are
reported with new distributional data from 16 different provinces in Turkey on the base of
2864 studied specimens. Accordingly eleven species as P. atra (Fabricius), P. caucasicola
Heikertinger, P. corrugata Reiche & Saulcy, P. erysimi Weise, P. nemorum (Linnaeus), P.
nigripes (Fabricius), P. nodicornis (Marsham), P. pontoaegeica Gruev, P. procera
(Redtenbacher), P. punctulata (Marsham) and P. undulata (Kutschera) are recorded for the
first time from Cankir1 province in Northern part of Central Anatolian Region of Turkey.
Eleven species: P. astrachanica Lopatin, P. atra (Fabricius), P. cruciferae (Goeze), P.
diademata Foudras, P. erysimi Weise, P. lativittata Kutschera, P. nemorum (Linnaeus), P.
nigripes (Fabricius), P. punctulata (Marsham), P. undulata (Kutschera) and P. variipennis
(Boieldieu) are recorded for the first time from Bartin province in Western Black Sea Region
of North Turkey. Seven species: P. atra (Fabricius), P. cruciferae (Goeze), P. lativittata
Kutschera, P. ochripes (Curtis), P. striolata (Illiger), P. undulata (Kutschera) and P.
variipennis (Boieldieu) are recorded for the first time from Zonguldak province in Western
Black Sea Region of North Turkey. Four species: P. fallaciosa Heikertinger, P. erysimi
Weise, P. undulata (Kutschera) and P. weiseana Jakobson are recorded for the first time
from Kayseri province in Eastern part of Central Anatolian Region of Turkey. Three species:
P. fallaciosa Heikertinger, P. punctulata (Marsham) and P. undulata (Kutschera) are
recorded for the first time from Ankara province in Northern part of Central Anatolian
Region of Turkey. Two species: P. atra (Fabricius) and P. variipennis (Boieldieu) are
recorded for the first time from Karaman province in South part of Central Anatolian
Region of Turkey. Two species: P. atra (Fabricius) and P. nigripes (Fabricius) are recorded
for the first time from Afyon province in Eastern part of Aegean Region of Turkey. One
species: P. nigripes (Fabricius) is recorded for the first time from Bolu province in Western
part of Black Sea Region of Turkey. And one species: P. corrugata Reiche & Saulcy is
recorded for the first time from Sanhurfa province in South-Eastern Anatolian Region of
South Turkey. Also known records of P. cruciferae (Goeze) and P. diademata Foudras in
European Turkey and known records of P. fornuseki Cizek, P. ganglbaueri Heikertinger and
P. lorestanica Warchalowski in Anatolia are given for the first time and contribute to
distribution data in the Palaearctic catalogue.

KEY WORDS: Chrysomelidae, Galerucinae, Alticini, Phyllotreta, new data and records,
Turkey

Phyllotreta Chevrolat, 1836 is one of the largest worldwide alticine genus
which contains approximately 150 species in the Palearctic region and more than
250 species worldwide (Konstantinov & Vandenberg, 1996, 2015). The members
of this genus are specialist feeders on the Brassicaceae and related groups (Jolivet
& Hawkeswood, 1995). Thus most species of this genus are known as crop pests.
Adults usually feed on the foliage of host plant.
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The Palearctic species of Phyllotreta were revised by Heikertinger (1941), and
recently given by Warchalowski (2003, 2010) and Ddberl in Lébl & Smetana
(2010).

Heikertinger (1941) and Warchalowski (2003, 2010) divided Phyllotreta
species into two main groups on the base of upper side with yellow or reddish
pattern, sometimes elytra entirely or almost entirely yellow and upper side
uniformly black or black with metallic reflex. These authors also divided
Phyllotreta species with uniformly black upper side into two groups based on
whether they have the central part of the frons punctured.

Aslan et al. (1999) reported 36 species for Turkey is the first comprehensive
work on Turkish Phyllotreta. Then Doberl in Lobl & Smetana (2010) mentioned
38 species for Turkey with the addition of P. bulgarica Gruev, 1977 and P. reitteri
Heikertinger, 1911 that were firstly recorded by Aslan & Gok (2006) from Isparta
province and by Gok et al. (2002) from Denizli province respectively. Later Ekiz et
al. (2013), Ozdikmen et al. (2014) and Ozdikmen (2014) gave a total of 41 species
for Turkish fauna with the addition of P. fornuseki Cizek, 2003 by Aslan, Gok
(2006) from Isparta province, P. ganglbaueri Heikertinger, 1909 by Cilbiroglu
(2003) and Ekiz et al. (2013) from Isparta and Antalya provinces, and P.
lorestanica Warchalowski, 1973 by Aslan et al. (2004) and Ekiz et al. (2013) from
Erzurum and Burdur provinces. P. aygulae Ozdikmen et al. (2017) and P. bilgeae
Ozdikmen & Coral Sahin (2017) described as new species from Turkey.

Thus, the number of species of Turkish Phyllotreta increases from 41 to 44 with
the new species and a new record, Phyllotreta araxicola Khnzorian.

MATERIALS AND METHODS

A total of 2864 Phyllotreta specimens were collected by authors mainly from
16 different provinces in Turkey as Afyon, Ankara, Bartin, Bolu, Cankiri, Diizce,
Eskisehir, Isparta, Karaman, Kayseri, Konya, Mersin, Nigde, Ordu, Sanlhurfa and
Zonguldak. As a result of identification of them, twenty-seven known species were
determined. The available specimens for the present study are deposited in the
collections of Gazi University and Nazife Tuatay Plant Protection Museum (NTM)
(Turkey: Ankara).

Information in the present text is given in following order:

The genus name, the type species and synonyms and also the valid species
name and synonyms are presented. Each species group taxa, reported from
Turkey, are given alphabetically. The Turkish distribution patterns for each
species group taxon are given only concerning provinces. Turkish endemic taxa
are marked with the sign (*). .

The distribution data of the taxa, Ekiz et al. (2013), Ozdikmen (2014) for
Turkey and Déberl in Lobl & Smetana (2010) for Palaearctic Region are used.

Distributional abbreviations for the works are available to Doberl in Lobl &
Smetana (2010). The data are given in addition to the distribution data in
Palaearctic catalogue, marked underlined.

RESULTS

Phyllotreta includes 44 species in Turkey with newly described species and a
new record. Turkish Phyllotreta is reviewed on the base of 2864 specimens of 27
species from 16 different provinces in Turkey with the present work. All members
of Turkish Phyllotreta are presented as follows:
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Phyllotreta Chevrolat, 1836
Phyllotreta Chevrolat in Dejean, 1836: 391 (type species Chrysomela nemorum Linnaeus, 1758 by
subsequent designation by Desmarest, 1860: 351)
Orchestris Crotch, 1873: 57, 65, a junior homonym of Orchestris Kirby, 1837 (type species Chrysomela
nemorum Linnaeus, 1758 by original designation)
Tanygaster Blatchley, 1921: 26-27 (type species T. ovalis Blatchley, 1921, by monotypy). Smith, 1979: 359
(synonymized)

Phyllotreta acutecarinata Heikertinger, 1941
Phyllotreta acutecarinata Heikertinger, 1941: Koleop. Rund., 27: 81

This species is known only from Konya province in Turkey. It is distributed in Europe
(AU GR PL RU SK UK) and Asia (AF TR).

Phyllotreta araxicola Iablokoff-Khnzorian, 1968
Phyllotreta araxicola Iablokoff-Khnzorian, 1968: Ann. Soc. ent. Fr. (N. S.), 4: 273

This species has not been known from Turkey until now. It is distributed in Asia (AB
AR). Material examined: Cankir1 prov.: Yaprakli, between Giirmeg¢-Kayacik,
29.IV.2015. 1100 m, leg. N. Silkin, 1 specimen. Remarks: The species is a new record to
Turkey.

Phyllotreta astrachanica Lopatin, 1977
Phyllotreta diademata astrachanica Lopatin, 1977: New and little known species of insects of the
European part of the USSR—Leningard, p. 32

This species is known from Ankara, Antalya, Artvin and Isparta provinces in Turkey. It
is distributed in Europe (AU BU CZ FR GE GR HU IT NL PL SK SL SP ST SZ YU) and Asia
(AB CY GG IN KZ TR). Material examined: Ankara prov.: Nallilhan, Davutoglan,
05.V.2015, 474 m, leg. D. Sahin, 18 specimens; Haymana, 07.V.2015, 1025 m, leg. D. Sahin,
3 specimens; Bartin prov.: Giizelcehisar, 12.V.2015, leg. D. Sahin, 13 specimens.
Remarks: The species is a new record to Bartin province for Turkey.

Phyllotreta atra (Fabricius, 1775)
Altica atra Fabricius, 1775: Syst. Ent., p. 115
Chrysomela pulex Schrank, 1781: Enum Insect. Austr., p. 85
Altica aethiopissa Schrank, 1789: Der Naturforsch., 24: 69
Altica aterrima Schrank, 1798: Fauna Boica, p. 561
Haltica melaenea Illiger, 1807: Mag. Ins., 6: 60

This species is known from Ankara, Antalya, Bayburt, Bolu, Edirne, Erzurum, Eskisehir,
Giimiighane, Isparta, Kayseri, Kocaeli, Nigde, Rize, Samsun, Sivas and Trabzon provinces in
Turkey. It is distributed in Europe (AL AU BE BH BU BY CR CZ DE EN FI FR GB GE GR
HU IT LA LT LU MC NL NR PL RO RU SK SL SP ST SV SZ TR UK YU), North Africa (AG
MO) and Asia (AB AF AR ES FE GG IN JO KI KZ MG SY TD TR YE). Material examined:
Afyon prov.: Central, Gebeciler, 27.VI1.1983, leg. T. Davarci, 2 specimens; Ankara prov.:
Polatli, Sazilar, 07.V.1990, leg. M. Aydemir, 1 specimen; Ayas, Bagbereket, 09.V.1990, leg.
M. Aydemir, 2 specimens; Cubuk, Sarikoz, 16.V.1990, leg. M. Aydemir, 3 specimens; Ayas,
Bayram, 05.V1.1990, leg. M. Aydemir, 1 specimen; Ayas, Ugurcayiri, 05.V1.1990, leg. M.
Aydemir, 2 specimens; Beypazari, Dibecik, 31.VI.1990, leg. M. Aydemir, 1 specimen;
Temelli, 08.VIIL.1990, leg. M. Aydemir, 2 specimens; between Yenikent-Ayas, 01.V.2003,
1000 m, leg. H. Ozdikmen, 1 specimen; Central, 01.VII1.1967, leg. M. Yiiksel, 24 specimens;
Cubuk, 18.1V.2014, 978 m, leg. D. Sahin, 5 specimens; Nallihan, Davutoglan, 05.V.2015, 474
m, leg. D. Sahin, 87 specimens; Haymana, 07.V.2015, 1025 m, leg. D. Sahin, 5 specimens;
Haymana, Sogulca, 07.V.2015, 948 m, leg. D. Sahin, 156 specimens; Sincan, Malikoy,
02.V1.2015, 721 m, leg. D. Sahin, 9 specimens; Haymana, Sogulca, 02.V1.2015, 690 m, leg.
D. Sahin, 3 specimens; Camhidere, Kuscgular, 22.VI.2015, 1410 m, leg. D. Sahin, 1 specimen;
Kizilcahamam, Akdogan, 22.VI.2015, 1031 m, leg. D. Sahin, 5 specimens; Polath,
Yassihoyiik, 11.VIIL.2015, 696 m, leg. D. Sahin, 23 specimens; Polatl, Acikir, 11.VIIL.2015,
690 m, leg. D. Sahin, 3 specimens; Ayas, Beypazari road, 13.VIIL.2015, 711 m, leg. D. Sahin, 1
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specimen; Beypazari, Dibecik, 13.VIIL.2015, 537 m, leg. D. Sahin, 13 specimens; Ayas, Feruz,
13.VIIL.2015, 1075 m, leg. D. Sahin, 6 specimens; Akyurt, Yesiltepe, 14.VIII.2015, 1063 m,
leg. D. Sahin, 25 specimens; Haymana, Sogulca, 17.VIIL.2015, 690 m, leg. D. Sahin, 9
specimens; Kazan, Cimsit, 15.IX.2015, 845 m, leg. D. Sahin, 26 specimens; Beypazari,
Hacikaralar, 26.V.2016, leg. A. Baris, 37 specimens; Sincan, 17.VII.2016, 842 m, leg. A.
Baris, 13 specimens; Bartin prov.: Gilizelcehisar, 12.V.2015, leg. D. Sahin, 206 specimens;
Karasu, 12.V.2015, leg. D. Sahin, 1 specimen; Dallica, 17.V1.2016, 97 m, leg. A. Baris, 4
specimens; Cankir1 prov.: Orta, entry of Incecik village, 22.V.2014, 1600 m, leg. N. Silkin,
1 specimen; Ilgaz, entry of Belsogiit village, 1019 m, 17.VII.2014, leg. N. Silkin, 1 specimen;
Eldivan, Seydikdy, 854 m, 09.VIII.2014, leg. N. Silkin, 1 specimen; Cerkes, Yali6zii-Ova,
19.IV.2015, 1154 m, leg. N. Silkin, 1 specimen; Cerkes, Kuzuoren village road, 20.IV.2015,
939 m, leg. N. Silkin, 3 specimens; Atkaracalar, Zerdes return, 21.IV.2015, 1212 m, leg. N.
Silkin, 1 specimen; Bayramoren, Erenler-Dolaglar, 24.IV.2015, 925 m, leg. N. Silkin, 6
specimens; Bayramoren, exit of Yurtpinar village, 24.IV.2015, 829 m, leg. N. Silkin, 7
specimens; Kursunlu, exit of Caylica village, 25.IV.2015, leg. N. Silkin, 1 specimen;
Kursunlu, Yesiloren village road, 26.IV.2015, 1027 m, leg. N. Silkin, 1 specimen; Central,
Akcavali-Bagegmez villages’ road, 27.IV.2015, leg. N. Silkin, 1 specimen; Central, Asagicavus
village, 27.IV.2015, 833 m, leg. N. Silkin, 1 specimen; Yaprakli, Ayva village road,
30.IV.2015, 1256 m, leg. N. Silkin, 1 specimen; Central, Asagicavus-Yukaricavus return,
09.V.2015, 837 m, leg. N. Silkin, 1 specimen; Central, Alanpinar-Bagegmez return,
09.V.2015, 822 m, leg. N. Silkin, 1 specimen; Kursunlu, Kapakli-Tagkaracalar, 11.V.2015,
1297 m, leg. N. Silkin, 1 specimen; Eskisehir prov.: 05.V.1993, Hordeum vulgare, leg. G.
Altinayar, 3 specimens; Karaman prov.: 2015, leg. D. Sahin, 3 specimens; Kayseri
prov.: Melikgazi, Sarimsakli, 23.V1.2016, 1222 m, leg. D. Sahin, 58 specimens; Kocasinan,
Ebig, 23.V1.2016, 1053 m, leg. D. Sahin, 6 specimens; Beldegirmeni, 24.V1.2016, 978 m, leg.
D. Sahin, 1 specimen; Yahyali, Sarioglan, 14.VI1.2016, 1120 m, leg. D. Sahin, 23 specimens;
Akkisla, Alevkisla, 14.VI1.2016, 1278 m, leg. D. Sahin, 19 specimens; Nigde prov.: Exit of
Uluksla, 29.V.2001, 1350 m, leg. H. Ozdikmen, 1 specimen; Zonguldak prov.: Devrek,
Yilanlhca, 18.111.2016, 124 m, leg. C. Yiicel, 45 specimens; Devrek, 20.IV.2016, leg. A. Baris,
11 specimens; Beycuma, Yoriikler, 02.V1.2016, 232 m, leg. C. Yiicel, 4 specimens; Beycuma,
Korucuk, 02.V1.2016, 130 m, leg. C. Yiicel, 2 specimens; Devrek, Yassioren, 02.V1.2016, 382
m, leg. C. Yiicel, 37 specimens. Remarks: The species is a new record to Afyon, Bartin,
Cankir1, Karaman and Zonguldak provinces for Turkey.

(*) Phyllotreta aygulae Ozdikmen et al., 2017

This species is known from Ankara, Bartin and Cankir1 provinces in Turkey. It is
distributed in Asia (TR). Material examined: Ankara prov.: Nallihan, Davutoglan,
05.V.2015, 474 m, leg. D. Sahin, 3 specimens; Haymana, 07.V.2015, 1025 m, leg. D. Sahin, 1
specimen; Akyurt, Yesiltepe, 14.VIIL.2015, 1063 m, 1 specimen; Bartin prov.:
Giizelcehisar, 12.V.2015, 250 m, leg. D. Sahin, 18 specimens; Cankir1 prov.: Bayraméren,
exit of Yurtpinar village, 24.IV.2015, 829 m, leg. N. Silkin, 1 specimen; Ilgaz, Candere-
Biikeiik villages, 26.1V.2015, 874 m, leg. N. Silkin, 2 specimens. Remarks: The specimens
are the holotype and paratypes of the species.

Phyllotreta balcanica Heikertinger, 1909
Phyllotreta balcanica Heikertinger, 1909: Ver