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A NEW SPECIES OF THE GENUS COPTOSIA (S.L.)
FAIRMAIRE, 1864 FROM CENTRAL GEORGIA
(COLEOPTERA: CERAMBYCIDAE)
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[Navr8til, D. & 20R60 A& rew specikes, of thé .genuLCoptosia (s.l.) Fairmaire,
1864 from Central Georgia (Coleoptera: Cerambycidae). Munis Entomology & Zoology, 11
(1): 3]

ABSTRACT: Coptosia (s.l.) georgiana sp. n. from Shida Kartli region in the central part of
the Georgia is described and illustrated. The new speciesbelongs to the Coptosia (s.l.)
species group.

KEY WORDS: Cerambycidae,Coptosia, new species, Georgia, West Palaearctic region.

The genusCoptosia (s.l.) Fairmaire, 1864 contains nearly 23 known species in
West Palaearctic region. In the present paper, the authors described a new species
of Coptosia recently collected in Georgia.

Coptosia (s.l.) georgiana sp.n.

(Figs. 1-2)
Type material. Holotype q Georgia, Shida Kartli reg., 4km NE of Gori,
42A00EN 44A108EM®.,a. s9 b, 06.5.2015, Igt. D. Nmvr 8t i | (coll
Na v r §18ipharatypes: I the same collection data as the holotype, Igt. D.
Navr 8til (col Iddard.15 theasameSlacality,) 21.5.2815, Igt. D.
Navr 8til ( c ol Y the dame collaction 8ataiat the holdtype, Igt. M

Rozs2val (col gt h&M. sRmesPoadl)ity, 21.5.2015,
M. Roz skanchdapt;hel same coll ection data as t he
(col I . L ddaddlsthesanme collettion data as the holotype, Igt. P. Turek

(coll. P. Turek); 2d dthe same locality, 21.5.2015, Igt. P. Turek (coll. P. Turek).

Description.  Males body length: 12.2-14.2 mm, females: 12.213.6 mm; males
body width: 3.5-4.4 mm, females: 3.6-4.6 mm. Body is black with distinct bronze
lustre. Head, pronotum and elytra have a white-grey tomentum. Head and
pronotum also have a distinct protruding white pubescence. Pronotum is
transverse with three condensed white hairy longitudinal stripes. One is at the
centre, two are on sides of the pronotum. The area between the stripes has only a
sparse pubescence. Males occassionaly have little round black glossy spots in the
middle of this area. Females median stripe crosswise widens from its middle.
Scutellum also has the condensed white pubescence. Male elytra &ve a white-
grey pubescence over the entire surface with very light marbling which does not
create stripes. Female elytra have the marbling more distinctive. Whole body
bottom has a long white-grey tomentum with distinct protruding hairs. No stripes

or spots. All abdominal sterna have no teeth, last sternum has a deep impression
before apex. Male antennae almost reach the end of the elytra, female reach their
last third. Antennae are thick in their whole length. Their second segment is short
and round. The third segment is longer than the first and the fourth one. The
fourth segment has the same length as the first one. Antennae also have an
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equally spread thight white-grey pubescence without distinct ringing. Head and
pronotum are heavily dotted. Spaces betveen punctures are smaller than their
diameter. The punctures are often connected. The first third of the elytra is
heavily dotted, but the spaces are more distinctive and the punctures not doubled.
The punctures get thinner and flatter towards the apex of the elytra. Eyes are
strongly carved, not separated. Mandibular apex is unidentate, not bidentate.
Elytra are elongated, from their second third narrowing gradually, more in the

last third. Apex of the elytra is rounded.

Differential diagnosis. Coptosia (s.l.) georgiana sp. n. mostly looks like
species from the subgenusBarbarina Sama, 2010. It mainly differs in clearly
thicker white -grey tomentum of the elytra, which covers their marbling. The
marbling is spread equally and does not create any visible Imgitudinal stripes on
the elytra.

Remark on bionomy. Develops unknown. Host plants unknown. Adults were
caught in flight or sitting on the ground only.

Etymology. Toponymic. Adjective derived from the name of the country where
the type specimenswas collected.
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Figure 2. A. Lateral lobes, B. Subgenital plate, C. Aedeagus.

Figure 3. Type locality (the slopes 4 km NE of Gori).
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TWO NEW SPECIES GROUP TAXA OF CORTODERA
(COLE OPTERA: CERAMBYCIDAE: LEPTURINAE) FROM
TURKEY WITH UPDATED SPECIES GROUP LIST

H¢seyin ¥zdi kmen*

* Gazi University, Science Faculty, Department of Biology, 06500 Ankara, TURKEY. E-mail:
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[ ¥zdi k men 2016.HTwo new species group taxa of Cortodera (Coleoptera:
Cerambycidae: Lepturinae) from Turkey with updated species group list. Munis Entomology
& Zoology, 11 (1): 4-17]

ABSTRACT: A new species of the genusCortodera Mulsant, 1863 (Cerambycidae:

Lepturinae: Rhagiini) is described as Cortodera neslihanae s p . nov. from ¢ankéré
(Turkey). Also a new subspecies ofCortodera orientalis Adlbauer, 1988 from Mardin

province is described as Cortodera orientalis didemae ssp. nov.. Accordingly, all Turkish

members of Cortodera Mulsant, 1863 are updated with their type information and known

distribution data in Turkey.

KEY WORDS: Cortodera, Cortodera neslihanae, Cortodera orientalis didemae , new species
and subspecies updated species group list, Turkey.

Although Turkey is adjacent to large bodies of water to the south, west, and
north, it has continental properties. Turkey is the center of origin of many taxa,
and its exceptionally diverse topography has provided refugia in which many
species have survived in spite of harsh geological and climatic changes. fie great
biological importance of Turkey is evident from the remarkable variety of
arthropods in Turkey. Nevertheless, the fauna of Turkey has not been thoroughly
studied and documented.

The genus Cortodera was described by Mulsant (1863) with the type species
Grammoptera spinosula Mul sant , 1839 frodmM ORhinyeannko ¢
(France). Grammoptera spinosula Mulsant, 1839 is a synonym of Leptura
humeralis Schaller, 1783 from Halle (Germany). So the type species ofgenus
Cortodera is Cortodera humeralis (Schaller, 1783). The genusbelongs to the tribe
Rhagiini of the subfamily Lepturinae (Coleoptera: Cerambycidae).

Cortodera Mulsant, 1863 is distributed in Holarctic region. According to
Bezark & Monn® (2013), the ge22speciesgraup udes a
taxa) in Nearctic region (America, Canada
mentioned 45 species (69 species group taxa) for Palaearctic Region except North
Africa. According to the latest work of Danilevsky (2015a), the genus includes a
total of 53 species (135 species group taxa) in Palaearctic Region. So, the genus
contains a total of 73 species (57 species group taxa) worldwide.

Chiefly, there was no work focused on Cortodera in Turkey until 2003.
¥zdi kmen (2003a, b) i nnos$pecetegioupttdxeofCortodetas o f k1
in Turkey as a total of 25 t ax &ortod&a di k men
differensi s a new taxon for Turkey. L°bl & Smet
(21 species group taxa) for &Bmelamay2010)So, t he
was not reflected the real status of Cortodera in Turkey. For example, Cortodera
rosinae Pic, 1902, Cortodera zoiai Pesarini & Sabbadini, 2009 and Cortodera
flavimana corallipes Pesarini & Sabbadini, 2009 were not included in their
Palaearctic catalogue. Cortodera rosinae was described by Pic from Turkey
(Konya province) in 1902. Cortodera zoiai and Cortodera flavimana corallipes
were described by Pesarini & Sabbadinni fror
addition, the subspecies Cortodera pumila meltemae was descri bed by ¥z
et al. (2012) from Turkey (Ankara province), and Cortodera aksarayensis was
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described by¥XZzadk km2®1Xx) from Turkey (Aksa
taxa after L°bl & S nzottodenaarufige? (Krhdiz) 1876Reac e nt | vy,
was described from Turkey (Kzmir province)
(2014) as a separate speciesCortodera flavim ana corallipes that was described
by Pesarini & Sabbadini (2009) f r om Tur key ( Kwanregardgdrbyp vi nc e)
¥zdi kmen & Cihan (20 C&tpdera sufipes (Ksaptn, d8V§.m o f
Recently Danilevsky (2015b) described 2 new species and 18 new subspees from
Turkey.

According to the latest work of Danilevsky (2015a), the genus includes a total
of 24 species (51 species group taxa) in Turkey. Some opinions of Danilevsky
(2015a) about acception as species or subspecies of known species group taxa in
Turkey, however, do not accept according to findings of the present work.
Moreover, during the study of the collected Cerambycidae specimens in my
collection, | identified two female specimens belonging to a new species that
collected from ¢ankéeré& province in Norther
Turkey, and a male specimen belonging to a new subspecies that collected from
Mardin province in Dicle part of South Eastern A natolian Region of Turkey, of
Cortodera Mulsant, 1863 which will be described in the present text.

MATERIAL AND METHODS

Samples were carried out among 1966 and 1997 2015 in various parts of
Turkey. Two females among them are measured and described a<C. neslihanae
sSp. nov. from ¢ankéré& province in Northern
Turkey. Also a male among them is measured and described asC. orientalis
didemae ssp. nov. from Mardin province in Dicle part of South Eastern Anatolian
Region of Turkey.

Infor mation in the present text is given in following order:

Species reported from Turkey are given alphabetically within the genus. The
Turkish distribution patterns for each species are given only concerning
provinces. Turkish endemic taxa are marked with the sign (*).

The type information for each species is arranged according to Tavakilian
(2015) . For distributional data of the sp
2013) for Tur key, and L° bl & Sme}xfarna (2
Palaearctic region are chiefly used in the text. All specimens are deposited at Gazi
University of Ankara (Turkey).

e
0

RESULTS
Cortodera neslihanae sp. nov. (Fig. 1)

Type material. Holotype &: Turkey: Anatolia: ¢ank&é Or ta: El den vill
39" 22" N; 3 2 R014 8446 n2 lég: N. Bilkin. RPadatypé a; The same
as holotype. The specimens were deposited in Gazi University in Ankara (Turkey).
Description. Female (holotype): Body length: 9 mm.

Coloration: Some parts of legs (fore femora and tibiae completely, middle and
hind femora except for apical parts) and elytra except for black sutural and lateral
stripes dark reddish-brown. The remaining parts of the body quite black.

Pubescence: Body clothed with goldenyellow hairs. Head and pronotum with
rather dense and long, semi-recumbent and sometimes erect hairs. First antennal
segment with rather dense, semirecumbent hairs. 2-4t and even 3" antennal
segments with rather dense, less long, recumbent hairs. The remaining antennal
segments with dense, short and recumbent hairs. Elytra and scutellum with rather
dense, semirecumbent hairs that less longer than the pubescence of head and
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pronotum. Underside of the body clothed with dense, recumbent hairs
completely.

Punctation: Head and pronotum with very dense, distinct punctation.
Pronotum with a glabrous and impunctate, small area on the posterior half of
median line. Elytra with rather regular, deeply punctate. The punctation of head
and pronotum denser but smaller than that of elytra. Elytra with robust
punctation in basal portion, gradually weakened but still distinct to apex.
Scutellum distinctly punctate.

Moreover, apical segment of maxillary palp broader towards the apex,
flattened, slightly securiforme. 3 antennal segment smaller than 5" segment.

Male. Unknown.

Remarks. This new species is closely related toC. flavimana that described
from Kst anbul provi nc e2).iltms edsily diktiaguishé€d Frong €..
flavimana by the coloration of the legs (only profemora and protibiae entirely
reddish in C. flavimana, while profemora and protibiae entirely dark reddish -
brown, and also most parts of middle and hind femora except for black apical
parts dark reddish-brown in the new species) and coloration of elytra: (yellowish
in C. flavimana, dark reddish-brown in C. neslihanae). In addition, the third
antennal segment is as long as the fifth ®gmentin C. flavimana, while the third
antennal segment is shorter than fifth segment in the new species.

Etymology . The specific epithet is dedicated to my student Neslihan Silkin
(Turkey) who collected the holotype specimen of the new species.

Cortoder a orientalis didemae ssp. nov. (Fig. 4)

Type material. Holotype ([: Turkey: Anatolia: Mardin prov., 4.V.1966, leg. A.
Demirtola. The specimen was deposited in Nazife Tuatay Plant Protection
Museum (Turkey, Ankara).

Description. M ale (holotype):  Body length: 9,25 mm.

Coloration: Mouth parts (except for dark colored apical parts of mandibles,
and black colored last segments ofmaxillary and labial palpes), labrum, clypeus,
some parts of legs (fore femora completely, middle and hind femora except for
black colored apical parts, all tibiae, fore tarsi completely, middle and hind tarsi
except for darker colored claw segmentg and elytra completely reddish-brown.
The remaining parts of the body quite black.

Pubescence: Body clothed with goldenyellow hairs. Head and pronotum with
rather dense and long, semirecumbent and sometimes erect hairs. First antennal
segment with rather dense, semirecumbent hairs. 2-3 antennal segments with
rather dense, less long, recumbent hairs. The remaining antennal segments with
densely, short and recumbent hairs. Scutellum glabrous. Elytra with rather dense,
long, semi-recumbent hairs that less longer than the pubescence of head and
pronotum. Underside of the body clothed with dense, recumbent hairs
completely.

Punctation: Head and pronotum with very dense, distinct punctation.
Pronotum with a glabrous and impunctate median line. Elytra with rather regular,
deeply punctate. The punctation of head and pronotum denser but smaller than
that of elytra. Scutellum impunctate. Elytra with robust punctation in basal
portion, gradually weakened but still distinct to apex.

Moreover, apical segment of maxillary palp broader towards the apex,
flattened, slightly securiforme. 3 antennal segmentas long as5t segment.

Fem ale. Unknown.

Remarks. This new subspecies isa geographical race ofCortodera orientalis
that was described by Adlbauer (1988) from Central Taurus (Osmaniye province)
in Southern Anatolia (Figs. 3-4). It is easily distinguished from C. orientalis
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orientalis by the coloration of legs: black colored apical parts of middle and hind
femora are smaller than that of C. orientalis orientalis , all tibiae are reddish-
brown completely (middle and hind tibiae are black completely in C. orientalis
orientalis ), and almost all tarsi (except for darker colored claw segments of
middle and hind tarsi) are reddish -brown (all tarsi are black completely in C.
orientalis orientalis ), and the coloration of antennae: first four antennal segments
are reddish-brown completely, and 5-1%" segments aredark colored completely
(first two antennal segments are reddish-brown completely, and 3 and 4t
antennal segments are black in basal half, and 51 segments are black
completely in C. orientalis orientalis ).

Etymology . The subspecific epithet is dedicaed to my student Didem Coral
kahin (Turkey).

The updated list of Cortodera species from Turkey is provided below. Also,
information of type material, range and Turkish distribution are given. Turkish
endemic taxa are marked with the sign (*).

Subfamily Lepturinae Latreille, 1802
Tribe Rhagiini  Kirby, 1837

Genus Cortodera Mulsant, 1863: 572
Type species:Grammoptera spinosula Mulsant, 1839: 290 (= Leptura humeralis
Schaller, 1783)

*C. aksarayensis ¥zdi kmen & 2%12:93k ,
Type material information: Holotype d, collection H. ¥ zdikmen, Zoological Museum of
Gazi University, Ankara[ Type | ocal ity fAAksarayo (Turkey)].
Range: Asia: Turkey.
Turkish distribution: Aksaray, Ant al ya, K--el b andSivagpaoyincddal at y a,
Remarks: This species is endemic to Turkey now. It is regarded by Danilevsky (2015) as a
subspecies ofC. colchicaReitter, 1890.

C.alpina M®n ®t r i ®s, (PacByza) 230
C. alpina armeniaca Pic, 1898a: 114 (umbripennis var.)

Type material information: Lectotype a, ex collection M. Picc Mus ®um Nati onal
d'Histoire Naturelle, Paris [ Ty pe | ocal ity AArax Valleyo (Armeni
Range: Asia: Armenia, Turkey.

Turkish distribution: Ardahan, Artvin, Erzincan, Erzur um, |

Van provinces.
*C. alpinarosinae  Pic, 1902: 8 (xanthoptera var.)
Type material information: Holotype, ex collection M. PiccMus ®u m Nat i onal d' H
Naturelle, Paris[ Type | ocality AAkkehiro (Turkey: Konya)
Range: Asia: Turkey.
Turkish distribution: K-el and Konya provinces.
Remarks: This subspecies is endemic to Turkey now.
*C. alpina xanthoptera Pic, 1898a: 114 [RN] (umbripennis var.)
Type material information: Syntypes, ex collection K. L. Escherich, Deutsches
Entomologisches Institut, Eberswalde as Cortodera flavimana var. flavipennis Ganglbauer,
1897 Type |l ocality AAnkarao (Turkey)].
Range: Asia: Turkey.
Turkish distribution:  Ankara province.
Remarks: This subspecies is endemic to Turkey now.
*C. alpina tatvanensis Danilevsky, 2015: 1065
Type material information: Holotype d, collection M. Danilevsky, Moscow [Type
locality i Tat v a ifTurkey: Bitlig)].
Range: Asia: Turkey.
Turkish distribution: Bitlis province.

i
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Remarks: This subspecies is endemic to Turkey now.

Known other subspecies ofC. alpina:

C. alpina alpina M®n ®t r i ®s, Padhyga? Euro@e3 ORuséia: South European
Territory (Dagestan) Asia: Azerbaijan, Georgia. C. alpina baksaniensis Danilevsky,
2014: 199 Europe: Russia: South European Territory. C. alpina fischtensis Starck,
1894: 11Europe: Russia: South European Territory (Kavkaz). C. alpina gudissensis
Danilevsky, 2013: 28 Asia: Georgia. C. alpina matusiaki  Danilevsky, 2014: 200
Europe: Russia: South European Territory Asia: Georgia. C. alpina rosti Pic, 1892:
Ixxxiii Europe: Russia: South European Territory (Kavkaz). C. alpina starcki Reitter,
1888: 280 Europe: Russia: South European Territory (Kavkaz) Asia: Georgia. C. alpina
svanorum Danilevsky, 2014: 203 Asia: Georgia. C. alpina umbripennis Reitter, 1890:
245 Europe: Russia: South European Territory Asia: Azerbaijan, Armenia, Georgia, Iran.
C. alpina zekarensis  Danilevsky, 2014: 203 Asia: Georgia.

*C. cirsii  Holzschuh, 1975: 82

Type material information: Holotype d, collection C. Holzschuh, Villach [Type locality
ANurdajé passo (Turkey: Adana)].

Range: Asia:  Turkey.

Turkish distribution: Adana, Konya, NiJjde and Osmaniye prov

Remarks: This species is endemic to Turkey now.

C. colchica Reitter, 1890: 246  (Cartodera)

*C. colchica aestiva  Sama & Rapuzzi, 1999: 466  (Cortodera aestiva)
Type material information: Holotype d, collection G. Sama, Cesena [Type locality
fiSar&kamé w(TKurkey: Kars)].

Range: Asia: Turkey.
Turkish distribution: Kars province.
Remarks: This subspecies is endemic to Turkey now.

C. colchica colchica  Reitter, 1890: 246  (Cartodera)
Type material information: Syntypes, ex collection Edmund Reitter, Magyar
Term®szettudom8nyi [M¥zpeurmh,0cBddadpe SitOr lthivargld 0 ( Ar me
Synonyms: ordubadensis Reitter, 1890: 246 (Cartodera colchica var.) [Armenia:
Nakhichevan: Ordubad]; rutilipes Reitter, 1890: 246 (Cartodera colchica var.) [Armenia:
Nakhichevan: Ordubad]; pygidialis Reitter, 1890: 246 (Cartodera colchica var.) [Armenia:
Nakhichevan: Ordubad]; truncatipennis Pic, 1929: 119 [DA] [Turkey: Trabzon]; atropyga
Pic, 1929: 119 [DA] Cortodera trucatipennis var.) [Turkey: Trabzon]; distincta Pic, 1933: 6
(Cortodera colchica var.) [Caucasus]; lederi Pic, 1933: 6 (Cortodera colchica var.)
[Armenia: Nakhichevan: Araxesthal].
Range: Europe: Russia: South European Territory Asia: Azerbaijan, Armenia, Georgia,
Iran, Lebanon, Syria, Turkey.

Turkish distribution: Adana, Adéyaman, Aksaray, Ankar a, A

Bi ngulr,dur , Erzur um, Hakkari, |l spart a, K-el, Kay s
*C. colchica erzurumensis Danilevsky, 2015: 1058

Type material information: Holotype a, collection M. Danilevsky, Moscow [Type

locality iPal and®ken Mts. : (Thrlkek Erdueum@si vi |l |l ageo

Range: Asia: Turkey.

Turkish distribution: Erzurum province.

Remarks: This subspecies is endemic to Turkey now.

*C. colchica porsukensis Danilevsky, 2015: 1060
Type material information: Holotype d, collection M. Danilevsky, Moscow [Type
locality AiPor s uk( Thuarnkbey : Eski kehir)].
Range: Asia: Turkey.
Turkish distribution: Eski kehir province.
Remarks: This subspecies is endemic to Turkey now.
Known other subspecies ofC. colchica
C. colchica aishkha  Danilevsky, 2014: 180 Europe: Russia: Souh European Territory.
C. colchica bulungensis Danilevsky, 2014: 181 Europe: Russia: South European
Territory. C. colchica danczenkoi Danilevsky, 1985: 139 [1987: 615]Asia: Azerbaijan
(Talysh). C. colchica deyrollei Pic, 1894: 66 Asia: Georgia. C. colchic a dilizhanica
Danilevsky, 2014: 178Asia: Armenia. C. colchica erevanica  Danilevsky, 2014: 177Asia:
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Armenia. C. colchica kalashiani Danilevsky, 2000: 39 Asia: Armenia. C. colchica
murzini  Danilevsky, 2014: 181Europe: Russia: South European Territory. C. colchica
ossetica Danilevsky, 2014: 181Europe: Russia: South European Territory. C. colchica
ponomarenkoi Danilevsky, 2014: 179 Asia: Azerbaijan. C. colchica psebayensis
Danilevsky, 2014: 180 Europe: Russia: South European Territory. C. colchica
pseudalpi na Plavilstshikov, 1936: 278 Asia: Georgia.

C. differens Pic, 1898b: 50
C. differens magdae  Danilevsky, 2012: 916

Type material information: Holotype d, collection M. Danilevsky, Moscow [Type
locality fEminska Planinad (Bulgaria)].
Range: Europe: Bulgaria, Romania, Turkey Asia: Turkey.
Turkish distribution: European Turkey, Ankara, Antalya and Konya provinces.
Known other subspecies ofC. differens:
C. differens differens Pic, 1898: 50 Europe: Greece, Romania.

*C. discolor Fairmaire, 1866: 277

*C. discolor ankarensis Danilevsky, 2015: 1063
Type material information: Holotype a, collection M. Danilevsky, Moscow [Type
locality i ¢ a m| é(@uekeyeAmkara)].
Range: Asia: Turkey.
Turkish distribution: Ankara province.
Remarks: This subspecies is endemic to Turkey now.

*C. discolor bitlisiensis Danilevsky, 2015: 1065
Type material information: Holotype a, collection M. Danilevsky, Moscow [Type
locality i Tam v @ f(Turkey: Bitlis)].
Range: Asia: Turkey.
Turkish distribution: Bitlis province.
Remarks: This subspecies is endemic to Turkey now.

*C. discolor discolor Fairmaire, 1866: 277

Type material information: Syntypes, ex collection L. Fairmaire, Mus ®u m Nati onal
d'Histoire Naturelle,Paris [ Ty pe |l ocaj oty TuBley: Kzmir)].

Synonyms: testaceipesPic, 1898: 112 Cortodera discolor var . ) [ ? Tur key: Kzmir:
Range: Asia: Turkey.

Turkish distribution: Aksaray, Antalya, Hat ay ,, Mdfisaeahd, Kz mir
Ni jde provinces.

Remarks: This subspecies is endemic to Turkey now.
*C. discolor gumushanensis Danilevsky, 2015: 1064
Type material information: Holotype a, collection M. Danilevsky, Moscow [Type
locality iPass SW(Yarmrikyeogl:0 G¢megkhane) ] .
Range: Asia: Turkey.
Turkish distribution: G ¢ m hane province.
Remarks: This subspecies is endemic to Turkey now.

C. flavimana Waltl, 1838: 471 (Leptura villosa var.) (Fig. 2)
*C. flavimana angorensis Danilevsky, 2015: 1051
Type material information: Holotype d, collection M. Danilevsky, Moscow [Type
locality i ¢ a ml| é(TuekeyeAimkara)].
Range: Asia: Turkey.
Turkish distribution: Ankara province.
Remarks: This subspecies is endemic to Turkey now.
C. flavimana flavimana Waltl, 1838: 471 (Leptura villosa var.)
Type material information: Syntypes d & g, ex collection Joseph Waltl,
Naturhistorisches MuseumWien[ Type | ocal ity fAKstanbul env.o (T
Range: Europe: Austria, Bulgaria, Greece, Hungary, Macedonia, Romania, Slovakia,
Turkey, Serbia & Montenegro Asia: Turkey.
Turkish distribution: Adana, Afyon, Aksaray, Ankara, Antalya, Artvin, Bayburt, Bolu,
Bursa, ¢tankeéer e, D¢ zce, Erzur um, G¢megkhane, I s
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e, Ri z e, Sanreagatand Zsnguldalpprovirds.y a s

*C. flavimana inonuensis Danil evsky, 2015: 1050
Type material information: Holotype d, collection M. Danilevsky, Moscow [Type
locality i Kn°(nhGwr key: Eskikehir)].
Range: Asia: Turkey.
Turkish distribution: Bursa, Eskikehir and K¢gtahya province
Remarks: This subspecies is endemic toTurkey now.

*C. flavimana karsensis Danilevsky, 2015:; 1052
Type material information: Holotype d, collection M. Danilevsky, Moscow [Type
locality i Sa r & k a n{(€urkeyeKars)]. 0
Range: Asia: Turkey.
Turkish distribution: Ardahan and Kars provinces.
Rema rks: This subspecies is endemic to Turkey now.
*C. flavimana oezdikmeni Danilevsky, 2015: 1053
Type material information: Holotype d, collection M. Danilevsky, Moscow [Type
localityi¢taj |l aydidoekieyo Kahramanmarack)] .
Range: Asia: Turkey.
Turkish dis tribution. Kahr amanmarak province.
Remarks: This subspecies is endemic to Turkey now.
*C. flavimana sergeyi Danilevsky, 2015: 1053

Type material information: Holotype d, collection M. Danilevsky, Moscow [Type
locality i P ¢, | ¢ m¢ (Turkey: Yuncaeli)].
Ran ge: Asia: Turkey.

Turkish distribution: Tunceli province.
Remarks: This subspecies is endemic to Turkey now.
*C. flavimana sultanensis Danilevsky, 2015: 1055
Type material information: Holotype d, collection M. Danilevsky, Moscow [Type

locality i Su | t a @urkéy: &fyonkarahisar and Konya)].
Range: Asia: Turkey.
Turkish distribution: Afyonkarahisar and Konya provinces.
Remarks: This subspecies is endemic to Turkey now.
*C. flavimana torosensis Danilevsky, 2015: 1055
Type material information: Holotype d, collection M. Danilevsky, Moscow [Type
locality AiMut eémurbkey: K-el)].
Range: Asia: Turkey.

Turkish distribution: Adana and K-el provinces.
Remarks: This subspecies is endemic to Turkey now.

*C. flavimana zoiai Pesarini & Sabbadini, 2009: 16 (Cortodera zoiai)
Type material information: Holotype d, collection Carlo Pesarini & Andrea Sabbadini,

Milano[ Type |l ocal ity fiKozako (Turkey: Kzmir)].
Range: Asia : Turkey.

Turkish distribution: Kzmir province

Remarks: This subspecies is endemic to Turkey now.

Known other subspecies ofC. flavimana :

C. flavimana schurmanni Sama, 1997: 107Europe: Greece (Peloponnese).

C. humeralis  Schaller, 1783: 297 (Leptura)
C. humeralis humeralis Schaller, 1783: 297 (Leptura)
Type material information: Holotype, ex collection Johann Gottlob Schaller
(Waisenhaus Halle a. S.)[Typel ocal ity AHalleo (Germany)].
Synonyms: quadriguttata Herbst, 1786: 171 [eptura) [Germany: Saxe-Anhalt: Halle];
suturalis Fabricius, 1787: 159 [eptura) [Germany: Saxe-Anhalt: Halle]; quadrinotata
Gmelin, 1790: 1873 (Leptura) [Germany: Brandenburg: Berlin ]; schalleri Gmelin, 1790:
1874 (Leptura) [Germany: Saxe-Anhalt: Halle]; spinosula Mulsant, 1839: 290
(Grammoptera ) [France: Rhone: Monts-d'Or lyonnais]; inhumeralis Pic, 1892: 140
(Cortodera humeralis var.) [France: Auvergne (Puy-de-D* m§ icolasi Bedel, 1901 369
(Cortodera humeralis var.) [France: Yvelines]; discoidalis Pic, 1931: 6 (Cortodera
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humeralis var.) [France: Auvergne (Puy-de-D ! meRoyat]; apicenotata G. Schmidt, 1951:
12 (Cortodera humeralis f.) [Austria: Tyrol].

Range: Europe:  Austria, Belgium, Bosnia, Herzegovina, Bulgaria, Croatia, Russia: Central
European Territory, Czech Republic, France, Gemany, Greece, Hungary, Italy, Macedonia,
Moldavia, Netherland, Poland, Romania, Slovakia, Spain, Russia: South European Territory,
Switzerland, Turkey, Ukraine, Serbia & Montenegro Asia: Turkey.

Turkish distribution: Ankara, Artvin, Bolu,Kér k| ar eéproviecesd R

Known other subspecies ofC. humeralis:

C. humeralis aspromontana G. M¢ || e r Eurofge9 #ay; Greéce.

*C. imrasanica Sama & Rapuzzi, 1999: 464

Type material information: Holotype d, collection G. Sama, Cesena[Type locality
fictakeéll e passo (Turkey: Antalya)l].

Range: Asia: Turkey.

Turkish distribution: Antalya, Burdur and Isparta provinces.

Remarks: This species is endemic to Turkey now.

*C. kadleci Danilevsky, 2015: 1061
Type material information: Holotype a, collection M. Danilevsky, Moscow [Type
locality i T e r ¢Tarkey: Erzincan)].
Range: Asia:  Turkey.
Turkish distribution: Erzincan province.
Remarks: This species is endemic to Turkey now.

*C. longipilis  Pic, 1898: 50
Type material information: Holotype d, ex collection G. Kraatz > M. Picc Mus ®u m
National d'Histoire Naturelle, Paris [ Type | ocality fASyriaod but und
should be Turkey: ?Hatay].
Synonyms: rubrofemorata Pic, 1898: 113 Cortodera longipilis var.) [not Syria, should be
Turkey]; tauricola Pic, 1908: 3 (Cortodera longipilis var.) [Turkey: Taurus Mts.].
Range: Asia: Turkey.
Turkish distribution: ?Hatay province.
Remarks: This species is endemic to Turkey now.

*C. napolovi Danilevsky, 2015: 1061
Type material  information: Holotype d, collection M. Danilevsky, Moscow [Type
locality iBuj | an Tpuasksdy : Muk)] .
Range: Asia: Turkey.
Turkish distribution: Muk province.
Remarks: This species is endemic to Turkey now.

*C.neslihanae ¥z di kmen s(Fig.1)nov.

Type material information: Holotype a, collection H. ¥ zdikmen, Zoological Museum of

Gazi University, Ankara| Type | ocal ity AOrta: EEYJdén villageo
Range: Asia: Turkey.

Turkish distribution: ¢tankéré province.

Remarks: This species is endemic to Turkey now.

*C. obscurans  Pic, 1894: 116 (semilivida var.)
Type material information: Holotype, ex collection M. PiccMus ®u m Nat i onal d' Hi
Naturelle, Paris[ Type | ocality fAAkbezo (Turkey: Hatay)] .
Synonyms: flavescens Pic, 1894: 116(Cortodera obscurans var.) [Turkey: Hatay: Akbez];
fulvipennis Pic, 1898: 50 (Cortodera obscurans var.) [Turkey: Hatay: Akbez].
Range: Asia: Turkey.
Turkish distribution: Hatay province.
Remarks: This species is endemic b Turkey now.

*C. omophloides  Holzschuh, 1975: 77
Type material information: Holotype a, collection C. Holzschuh, Villach [Type locality
fitaml éyaylado (Turkey: K-el)].
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Range: Asia: Turkey.
Turkish distribution: Antalya, K - e | Osmaniye provinces.
Remarks : This species is endemic to Turkey now.

*C. orientalis  Adlbauer, 1988: 264  (humeralis ssp.) (Fig. 3)
*Cortodera orientalis didemae ssp. nov. (Fig. 4)
Type material information: Holotype d, Nazife Tuatay Plant Protection Museum,
Ankara [Typedioea(Tauyk@wpy.
Range: Asia: Turkey.
Turkish distribution: Mardin.
Remarks: This subspecies is endemic to Turkey now.
*C. orientalis  orientalis  Adlbauer, 1988: 264  (humeralis ssp.)

Type material information: Holotype d, collection K. Adlbauer, Graz [Type locality
ANurdajé passo (Turkey: Osmaniye)].

Range: Asia: Turkey.

Turkish distribution: Ankara, Antalya, Bolu, Burdur, Isparta and Osmaniye provinces.

Rema rks: This subspecies is endemic to Turkey now.

C. pseudomophlus  Reitter, 1889: 40
Type material information: Syntypes d & g, ex collection Edmund Reitter, Magyar
Term®szettudom8nyi [M¥zpeurh,ocBudapesitOr dubado ( Ar me
Range: Asia: Armenia, Azerbaijan, Iran, Turkmenistan, Turkey .
Turkish distribution: Erzurum, Ka h r a ma n maMVampkovirecesd

C. pumila Ganglbauer, 1882: 710

*C.pumila meltemae ¥z di k men, Mer can & Ci han, 201
Type material information: Holotype d, collection H. ¥ zdikmen, Zoological Museum of
Gazi University, Ankara| Type | ocality fAKézélcahamamo (Turkey
Range: Asia: Turkey.
Turkish distribution: Aksaray, Ankara, Bilecik, Bolu, E s k i k e h iKastamadkia 8ivas,

Tokat and Zonguldak provinces.
Remarks: This subspecies is endemic to Turkey now.

C. pumila tournieri Pic, 1895: 75 (Cortodera tournieri )
Type material information: Syntypesd & a, ex collection H. Tournier > M. Pic, Mu s ®u m
National d'Histoire Naturelle, Paris [ Ty pe | ocal ity APersati o (Caucas
Range: Asia: Armenia, Georgia, Turkey.
Turkish distribution: Artvin and Kars provinces.

Known other subspecies ofC. pumila:
C. pumila crataegi Holzschuh, 1986: 121Asia: Iran. C. pumila pumila Ganglbauer,
1882: 710Europe: Russia: South European Territory Asia: Azerbaijan, Armenia, Georgia.

*C. ranunculi  Holzschuh, 1975: 80
Type material information: Holotype d, collection C. Holzschuh, Villach [Type locality
fivartoo (Turkey: Mu K].
Range: Asia: Turkey.
Turkish distribution: Mu rprovince.
Remarks: This species is endemic to Trkey now.

*C. rubripennis  Pic, 1891: 102 (discolor var.)
Type material information: Holotype, ex collection M. PiccMus ®u m Nat i onal d' Hi
Naturelle, Paris[ Ty pe |l ocality fAAkbezd (Turkey: Hatay)] .
Synonyms: obscura Pic, 1898: 49 (Cortodera rubripennis var.) [Turkey: Hatay: Akbez].
Range: Asia: Turkey.
Turkish distribution: Adana, Adéyaman, Hatay and Konya prov
Remarks: This species is endemic to Turkey now.

*C. rufipes Kraatz, 1876: 344 (Grammoptera )
Type material information: Holotype, ex collection G. Kraatz, Deutsches
Entomologisches Institut, Eberswalde [ Ty pe | ocal ity fASmMyrnaodo (Turkey
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Synonyms: corallipes Pesarini & Sabbadini, 2009: 17 (Cortodera flavimana ssp.) [Turkey:
Erzurum: Axkal e].

Range: Asia: Turkey.

Turkish distribution: Aksaray, Ankara, Artvin, Bur s a, CEazarkmg rK&,mi r ,
Kahramanmarak, Kayseri and Konya provinces.
Rem arks: This species is endemic to Turkey now. It is regarded as a subspecies of.
flavimana Waltl, 1838.

*C. semilivida  Pic, 1892: cxciii
Type material information: Syntypesd & a aex collection M. Pic, Mus ®u m Nati onal
d'Histoire Naturelle, Paris [ Ty pe |l ocal ity fAAkbezdo (Turkey: Hat a
Range: Asia: Turkey.
Turkish distribution: Hatay province.
Remarks: This species is endemic to Turkey now.

*C. simulatrix ~ Holzschuh, 1975: 83
Type material information: Holotype d, collection C. Holzschuh, Villach [Type locality
i &vkato (Turkey: Artvin)].
Range: Asia:  Turkey.
Turkish distribution: Artvin province.
Remarks: This species is endemic to Turkey now.

C. syriaca Pic, 1901: 90
C. syriaca nigroapicalis  Holzschuh, 1981:9 5
Type material information: Holotype d, collection C. Holzschuh, Villach [Type locality
flUludere, Tanin passo (Turkey: Hakk @ri)].
Range: Asia: Iran, Turkey.

Turkish distribution: Hakk©r i province.

C. syriaca syriaca Pic, 1901: 90
Type material information : Holotype, ex collection M. Pic,Mus ®u m Natist@r@aal d' H
Naturelle, Paris[ Type | ocal ity ASyriao].

Synonyms: aureopubens Pic, 1913: 178 Cortodera syriaca var.) [Lebanon: Lebanon

Mts.]; korbi Pic, 1914: 4 [DA] (Cortoderasyriaca var . ) [ Tur key: Konya: Ak ke
Range: Asia: Azerbaijan, Armenia, Lebanon, Syria, Turkey.

Turkish distribution: Adéyaman, Atkksk+aly, Kahr amanmar ack, Mu K

*C. uniformis  Holzschuh, 1975: 79
Type material information: Holotype d, collection C. Holzschuh, Villach [Type locality
fiG¢m¢, kaneod (Turkey)].
Range: Asia: Turkey.
Turkish distribution: Erzurum and G¢i¢m¢gkhane provinces.
Remarks: This species is endemic to Turkey now.

*C. wewalkai  Holzschuh, 1995: 9
Type material information: Holotype d, collection C. Holzschuh, Villach [Type locality
ATekiro (Turkey: K-el)].
Range: Asia: Turkey.
Turkish distribution: K- el province.
Remarks: This species is endemic to Turkey now.

*C. wittmeri  Holzschuh, 1995: 9
*C. wittmeri  akshehirensis  Danilevsky, 2 015: 1043
Type material information: Holotype d, collection M. Danilevsky, Moscow [Type
localty A Ak kehir : Y @utkiey: KoAlyg)]. env . 0
Range: Asia: Turkey.
Turkish distribution: Konya province.
Remarks: This subspecies is endemic to Turkey now.


http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=32181
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=32181
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=32181
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=36904
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=36904
http://lully.snv.jussieu.fr/titan/pop_up_type.php?numero_type=36904
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*C. wittmeri  gevashensis Danilevsky, 2015: 1046
Type material information: Holotype d, collection M. Danilevsky, Moscow [Type
locality i G e v (@utkay: Van)].
Range: Asia: Turkey.
Turkish distribution: Van province.
Remarks: This subspecies is endemic to Turke/ now.
*C. wittmeri  malatyaensis  Danilevsky, 2015: 1045
Type material information: Holotype d, collection M. Danilevsky, Moscow [Type
locality i Es ki k ° y(Tuvkeyl Makatgag].0
Range: Asia: Turkey.
Turkish distribution: Malatya province.
Remarks: This subspecies is endemic to Turkey now.
*C. wittmeri  sivasensis Danilevsky, 2015: 1044
Type material information: Holotype d, collection M. Danilevsky, Moscow [Type
locality i Kar a b a y(€urkeypSivasy. o
Range: Asia:  Turkey.
Turkish distribution: Erzurum and Sivas provinces.
Remarks: This subspecies is endemic to Turkey now.
*C. wittmeri  wittmeri  Holzschuh, 1995: 9
Type material information: Holotype d, collection C. Holzschuh, Villach [Type locality
flUluk & lao (Turkey: Nij de)].
Range: Asia: Turkey.
Turki sh distribution: Aksaray, Antalyai] e epsoKiomygea and N
Remarks: This subspecies is endemic to Turkey now.

DISCUSSION

Lobl & Smetana (2010) mentioned 45 speci
Palaearctic Region and thereby 19 species (21 speciagoup taxa) for Turkey. As
the latest work for Palaearctic catalogue, Danilevsky (201%) stated 53 species
(135 species group taxa) for Palaearctic Region and thereby 2 species 61 species
group taxa) for Turkey.

The present work showed that all members of updated Turkish Cortodera
consist of 27 species 62 species group taxa) with the new speciesaand subspecies

Danilevsky (2015a) accepted C. aksarayensis as a subspecies ofC. colchica
and C. rufipes as a subspecies ofC. flavimana. Both taxa are separat species
certainly. Also he gaveC. flavimana corallipes of which synonymy with C. rufipes
was published by ¥zdi kmen & Cihan (QO015) r
flavimana .

According to present work, 19 of 27 species are endemic to Turkey. In othe
words, endemism ratio of the known species of Turkish Cortodera is high (70%).

According to Danilevsky (2015), only 16 species of the known species of
Palaearctic Cortodera except the members of Turkish Cortodera are endemic to
different countries. These are: C. bamiyana  Danilevsky, 2014: 256 Asia:
Afghanistan. C. farsensis Danilevsky, 2014: 255 Asia: Iran. C. hroni
Danilevsky, 2012: 1Europe: Bulgaria. C. ivanovi Danilevsky, 2013: 218 Asia:
Kazakhstan. C. kazaryani Danilevsky, 2014: 163 Asia: Armenia. C.
khatchikovi  Danilevsky, 2001: 13 Europe: Russia: South European Territory.
C. kochi Pic, 1935: 4Asia: Israel. C. kokpektensis  Danilevsky, 2007: 47 Asia:
Kazakhstan. C. komarovi Danilevsky, 1996: 63 Asia: Kazakhstan. C.
metallica  Holzschuh, 2003: 152 Asia: China: Sichuan. C. moldovana
Danilevsky, 1996: 64 Europe: Moldavia. C. neali Danilevsky, 2004: 2 Asia:
Iran. C. tatianae  Miroshnikov, 2011: 53 Asia: Azerbaijan. C. turgaica
Danilevsky, 2001: 9 Asia: Kazakhstan. C. ussuriensis Tsherepanov, 1978: 101
Asia: Russia: Far East.C. vicina Pic, 1914: 4Asia: Lebanon. Accordingly, real
endemism ratio of the known species of Palaearctic Cortodera with the Turkish
members is high (66%).
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Figure 1.Cortodera neslihanae sp. nov. (holotypea) from ¢ankér & prov.: Ort

Figure 2. Cortodera flavimana flavimana f r om ¢ankér & prov.: kaban©°zg,
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Figure 3. Cortodera orientalis orientalis Adlbauer, 1988 (holotype d , from Adlbauer,
1988).

Figure 4. Cortodera orientalis didemae ssp. nov. (holotype d).
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NOTES ON ORIENTAL GALERUCINAE LATREILLE, 1802
WITH DESCRIPTION OF A NEW SPECIES OF THE GENUS
PALPOXENA BALY, 1861 (COLEOPTERA: CHRYSOMELIDAE)

Igor V. Kizub*

* Department of Experimental Therapeutics, Institute of Pharmacology and Toxicology of
National Academy of Medical Sciences of Ukraine, 14 Eugene Pottier Str., 03680, Kiev,
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[Kizub, I. V. 2016. Notes on Oriental Galerucinae Latreille, 1802 with description of a new
species of the genusPalpoxena Baly, 1861 (Coleoptera: Chrysomelidae).Munis Entomology
& Zoology, 11 (1)18-25]

ABSTRACT: The paper contains new faunistic information and taxonomic notes regarding
several Galerucinae species from the Oriental Region, namely Altica aenea (Olivier, 1808),

Chaloenus apicicornis (Jacoby, 1884A), and Mimastra jelineki Be z d Dk , 20009.

maps of thesespeciesdistribution in the Oriental Regions are represented. Also, Palpoxena
shayakhmetovai, a new species of chrysomelid beetle of the subfamily Galerucinae, is
described from Pahang, Peninsular Malaysia.

KEY WORDS: Altica, Chaloenus, Chrysomelidae, Galerucinae, Mimastra, Oriental Region,
Palpoxena.

Oriental beetles of the subfamily Galerucinae Latreille, 1802 have been
studied extensively for a long time. However, the subfamily still remains to be
largely unexplored. The subfamily Alticinae Newman, 1835 is closely related to
the subfamily Galerucinae and recently many authors subordinated this group as
a tribe Alticini Newman , 1835 within the Galerucinae subfamily (Biondi &
D6 Al e s s a n;dKorsstantin@vOet 2l., 2013). In the present paper, new data
related to the faunistic records of several Galerucine beetles from the Oriental
Region, namely Altica aenea (Olivier, 1808), Chaloenus apicicornis (Jacoby,

Updae

1884A), and Mimastra jelineki Be z d Dk , 2009 &mnd &new sppces t e d ,

Palpoxena shayakhmetovai sp. nov.from Peninsular Malaysia is described.
MATERIALS AND METHODS

The insects were collected manually in the daytime. The material used for this
study is deposited in the author’'s private collection in Kiev, Ukraine. The
following keys were used for the identification of the specimens: Mohamedsaid,
1997;Medvedev, 2004 ;B8BzzdznilkNk& LLOH,9 2011;
& Beatson, 2015.Photographs were taken by Canon EOS 5D Mak Il camera with
Canon Macro Lens EF 100 mm 1:2.8 L IS USM and flash Nissin MF18 Macro.
Author of photographs is Maksym Leshchenko (Kiev, Ukraine).

RESULTS AND DISCUSSION

Altica aenea (Olivier, 1808)  (Fig. 1).

australis (Blackburn 1889);
= bicolora (Jacoby 1904);

= cyanea sensu Maulik 1926;

= coerulea sensu Weise 1923;

= corrusca sensu Bryant & Gressitt 1957

= jussiaeae Gressitt, 1955
All synonyms are given according toReid & Beatson (2015).

Taki z
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Material examined: 4 males and 8 females, Sri Lanka, Southern Province,
Matara district, Kananke vill. environs, 04. 03. 2011, Kizub L.V. leg. et det.; 4
males and 8 females, Southern Andaman Isl., Wandoor, Wandoor vill. environs,
25. 02 - 10. 03. 2012, Kizub L.V. leg. et det. The studied material is depositedin
the author’s private collection in Kiev, Ukraine.

Taxonomic notes:  The genusAltica Geoffroy, 1762 has recently been revised
for the Indomalayan Archipelago, the Western Pacific region and Australia by
Reid & Beatson (2015), who reported 6 valid species: A. aenea (Olivier, 1808), A.
birmanensis (Jacoby, 1896), A. caerulea (Olivier, 1791), A. corrusca (Erichson,
1842), A. cyanea Weber, 1801, andA. gravida (Blackburn, 1896). According to
this review, A. aeneafrom South Asia and the central Pacific has, until recently,
often been misidentified by different authors as various other species, including
A. corusca, A. gravida, and A. cyanea (Reid & Beatson, 2015). Based on the
external and internal morphology, A. aeneab e | o n Asaertea & p -@roup,e s
which also includes A. birmanensis, A. corrusca, and A. cyanea. Specimens of
Oriental Altica, including A. aenea, can best be reliably distinguished by careful
examination of primarily male genitalia, as some females may be completely
indistinguishable. The speciesA. aeneais characterized by the external face of the
midtibia at the midpoint convex and the apical quarter of the first antennomere
which is orange to reddish-brown or dark brown (Reid & Beatson, 2015) The
penis long (1.65 2.15 mm), straight in lateral view, shallowly transversely ridged
on the middle of the dorsal surface, with the apicoventer with a short pair of
depressions and the apex abruptly bent in lateral view (Reid & Beatson, 2015 and
Figs. 1B-D).

Geographical distribution: According to Reid & Beatson (2015) A. aenea is
widely distributed in the Oriental and the Australian geographic Regions.

However, so far A. aenea has not been reported neither from Sri Lanka nor the
Andaman Islands (Reid & Beatson, 2015). 8 males and 16 females oA. aenea
were collected in Sri Lanka and the Andaman Islands by the author. Based on the

datareported by Reid&Beat son (2015) and the authords

of A. aeneadistribution in the Oriental Region is presented in Fig. 4.

Chaloenus (Chaloe nus) apicicornis  (Jacoby, 1884A) (Figs. 2A, B).
= Delocephala apicicornis Jacoby, 1884B

Material examined: 1 male, Malaysia, Sarawak, Bako National Park, 04 - 14.
03. 2014, Tkachenko I.B. leg., Kizub I.V. det. The studied material is deposited in
the author’s private collection in Kiev, Ukraine.

Taxonomic notes:  Chalaenus Westwood, 1861, is a genus that occurs only in
the Oriental Region, and incorporates 44 known species (Takizawa, 2012; Nadein,
2013; Reid & Beatson, 2013). The genus is now placed by madsof authors in the
tribe Alticini Newman, 1835 (Kimoto, 2001 ; Medvedev, 2004; Takizawa, 2012;
Nadein, 2013; Reid & Beatson, 2013).The majority of species are described from
Borneo. The peculiar to this genus is that males of many species in the nominate
subgenus have heads transversely widened with the eyes protruding laterally (Fig.
2B). Recently a number of revisions of the genus hav been published iledvedev,
2004; Takizawa, 2011; Takizawa, 2012) and several new species have been
described (Medvedev, 2004; Takizawa, 2012; Nadein, 2013). The genus
Chalaenus used to be synonymised with the genus Priostomus Jacoby, 1884
(Konstantinov & Prathapan, 2008), but later Chalaenus was divided into two
subgenera, the nominate one and the subgenusPriostomus (Takizawa, 2011,
2012).
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Chalaenus apicicornis (Jacoby, 1884A) originally was described as a genus
Delocephala Jacoby, 1884B and placed in the subfamily Galerucinae Latreille,
1802, but was later united with the genus Chalaenus (Wilcox, 1975). Also, Ch.
apicicornis was later synonymized with Ch. matangensis Bryant, 1943
(Mohamedsaid, 2004), but the synonymy was not recognized by other researchers
(Medvedev, 2004; Takizawa, 2012). According to Medvedev (2004) and Takizawa
(2012), Ch. apicicornis can be easily distinguished from the rest of Chalaenus
species by the following characteristics: elytra densely and confusedly punctated,
upper side entirely metallic, legs and underside blackish blue to black, basal 6
antennal segments piceous, 5 apical antennal segments paléulvous. In males, the
head is broader than the prothorax. It is important to note, that Ch. apicicornis is
a very poorly known species and its specimens have not been available for
personal examination neither to Medvedev (2004) nor Takizawa (2012) who have
revised the genus. In the present paper, | have an opportunity to illustrate the
general appearanceof the Ch. apicicornis male (Figs. 2A, B).

Geographical distribution: Ch. apicicornis is known only from Sumatra
(Lebong, Indonesia) (Medvedev, 2004; Mohamedsaid, 2004; Takizawa, 2012),
from where it was described, and Borneo (Sarawak, Malaysia) (Mohamedsaid,
2004; Takizawa, 2012). In the present study, | reported a new record of Ch.
apicicornis from Sarawak Bako National Park). The distributional map a nd the
location of the new record site of Ch. apicicornis are given in Fig. 4.

Mimastra jelineki BezdDk, (Fg02C)9

Material examined: 1male and 1female, Indonesia, Bali, Gerokgak Province,
Pemuteran vill. environs, 26. 02. i 08. 03. 2015, Kizub I.V. leg. et det. The studied
material is deposited in the author’s private collection in Kiev, Ukraine.

Taxonomic notes:  The genusMimastra Baly, 1865 currently comprises at least

65 described species and is widely spread in the Oriental Region (Mohamedsal,

1992; Zhang et al., 2006;B e z d Dk , 201D,2019,2013;Be zd Dk & )lLAee, 201
number of publications report Mimastra from different geographical areas

(Gressitt & Kimoto, 1963; Kimoto, 1989; Mohamedsaid, 1992; Zhang et al., 2006),

and the genus has recently been completely revied by B e z difd & series of

publications (Be z d Nk ,, 200000D®1 1 , 2013; B e 2.0Fbllkwing L ee,
this revision, a new species,Mimastra jelineki Bezd Nk, 2009, has b
from Bal. Il sland (I nBenéBk ag )(MBelnakixhnl 1 20
be distinguished from other Mimastra species which havea longitudinal metallic

stripe on the elytra (M. limbata Baly, 1879, M. kremitovskyi Bezd Dk , M.200 9
maai Gressitt & Kimoto, 1963, and M. malvi Chen, 1942 by a very narrow
metallic green stripe extending from the humeral callus to before apex. All the

other above-mentioned species have a much broader stripe which covers most of

the elytral disc, with only elytral margins remainingpale ( BezdRk., 2009)
Geographical distribution: So far, M. jelineki hasonly been reported from the

eastern extremity of Java and from Bali, Indonesia ( B e z d Dk ., In ttdsOp8p@r)

| report a new record of M. jelineki in Bali, based on my collected material. One

male and one female specimens were collected by mé Gerokgak Province of Bali

Island (Fig. 4).

eer
09

Palpoxena shayakhmetovai  sp. nov. (Fig. 3).

Material examined: Holotype 1 male, Peninsular Malaysia, Pahang, Fraser's
Hill, Silver Park Resort Hotel, h = 1300 m., 22. 03 - 01. 04. 2013, Azarov A. leg.,
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Kizub I.V. det. The studied material is deposited in the author's private collection
in Kiev, Ukraine.

Taxonomic notes: The genus Palpoxena Baly, 1861 is widely distributed in
Southeast Asia, India and Africa and represented by approximately 54 species
(Mohamedsaid, 1997. Malaysian species of Palpoxena have been reviewed by
Mohamedsaid (1997) and in Malaysia the genus isrepresented by five species,
including one described in the present paper: P. jacobyi (Baly, 1888), P. laeta
Baly, 1861, P. variabllis (Jacoby, 1886), P. sabahensis Mohamedsaid, 1997
(Mohamedsaid, 1997, 2004), and Palpoxena shayakhmetovai sp. nov.

The representatives of the genus can be distinguished by maxillary palpi with
a dilated third segment, as well as by expressedsecondary sexual charaderistics
in males. In males of the genus Palpoxena the clypeus is strongly depressed or
concave, the first segment of the protarsus with a pad on its ventral surface, and
the apical sternite usually trilobed (Maulik, 1936; Mohamedsaid, 1997;
Mohamedsaid & Furth, 2011). In contrast, the female clypeus is depressed, the
first segment of the protarsus without a pad on its ventral surface, and the apical
sternite entire (Mohamedsaid, 1997).

Description:  Male (Fig. 3). Body reddish brown. Elytra bluish black w ith apical
extremity reddish. Body length 8.0 mm.

Head together with eyes slightly broader than prothorax, vertex smooth,
minutely shagreened and its surface covered with sparse and minute punctures,
frontal tubercles elongated and flattened; vertex with rounded deep groove
between frontal tubercles and two setiferous pores bearing long setae clypeus
broadly and deeply excavated, smooth and shining; labrum moderate,
trapezoidal, glabrous, does not conceal sides of mandibles as seen from above;
maxillary palpi with third segment greatly enlarged and swollen, cup-shaped,
convex on underside and concave above; apical segment very small, conical,
embedded slightly on one side near apex. Eyesmoderately large, shortly -oval,
convex; interocular space approximately 2 times as broad as the transverse
diameter of each eye.

Antennal sockets moderately separated, with interantennal space 2 times as
broad as the transverse diameter of each antennal socket. Antennae moderately
slender, long, extended a slightly beyond the apex of elytra, entirely brownish;
antennomere 1 club-shaped, slightly shorter than antennomere 3; antennomere 2
the shortest, as long as broad;antennomere 3 slightly longer than 1 and equal in
length to 4; antennomeres 4-10 filiform, gradually shortene d; antennomeres 3-6
covered with long hairs on the ventral surface; antennomere 11 leafshaped,
flattened behind middle, and thickened and darkened toward apex.

Pronotum reddish brown, transverse, width 1.5 times greater than length,
narrowed towards the base; sides straight and oblique from the base to apex;
anterior border with no margins, lateral and posterior borders margined. Pronotal
disc minutely shagreened, sparsely and minutely punctated, dull; transversely
depressedslightly behind the middle , the depression being less prominent in the
middle of the disc; anterior and posterior angles with seta-bearing pore.

Scutellum reddish brown, smooth, shagreened more coarsely than pronotum
and elytra; its surface without punctures; triangular, with width grea ter than
length, rounded at apex.

Elytra bluish black with the apical extremity reddish; broader at base than
prothorax and broader at apex than at base, finely shagreened and densely
punctated, dull; elytral punctures larger and deeper than those of pronotum;
humerus convex, basal area on each side of scutellum slightly convex; elytra
slightly widened behind middle and rounded at apical margins; transversely
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depressed beyond meddle and with postscutellar elevations; elytral epipleuron
broad extended toward apex.

Ventral surfaces reddish brown, sparsely covered with pale hairs Apical
sternite conical, rounded at apex. Legs entirely brownish with protarsomer 1
dilated and with a pad on its ventral surface. Aedeagus is shown inFigs. 3GE.

Diagnosis: The new species resembles P. coerulipennis (Baly, 1888) and P.
sabahensis Mohamedsaid, 1997 by its coloration only: head, pronotum and
ventral surfaces entirely reddish brown, and elytra bluish black, with the apical
extremity reddish (Mohamedsaid, 1997). However, male P. shayakhmetovai do
not have such prominent secondary sexual structures on the head asP.
coerulipennis and P. sabahensis (Mohamedsaid, 1997). On the other hand, P.
shayakhmetovai resembles P. jacobyi (Baly, 1888) males by large eyes, narrow
interocular and interantennal space; broadly depressed clypeus, and maxillary
palpi with the third segment broadened and swollen. Also, P. shayakhmetovai is
similar to P. violaceipennis (Jacoby, 1896) described from Burma with the
clypeus broadly depressed, the penultimate segments of the maxillary palpi
profoundly convex and the apical bluntly conical (Maulik, 1936). It is important to
note, that the male of the new species has entire abdominal apical sternite,not the
modified trilobed sternite characteristic o f males of the other Palpoxena species
(Mohamedsaid, 1997). Based on external morphology, P. shayakhmetovai can be
categori zed P. ilaethoo spetiekgroup i( Dr . Jan BezdDNDk p €
communication).

Derivatio nominis: The new species’ name is dedicated to my friend and
colleague Dr. Ganna M.Shayakhmetova

Geographical distribution: P. shayakhmetovai is known form Fraser's Hill,
Pahang, Peninsular Malaysia (Fig. 4).
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Figure 1. Altica aenea (Olivier, 1808), male: A) habitus; B) aedeagus, dorsal view; C)
aedeagus, lateral view; D) aedeagus, ventral viewScale bars =2 mm.

Figure 2. Habitus: A, B) Chaloenus apicicornis (Jacoby, 1884A), male; C) Mimastra jelineki
BezdnNk, mak.Ga bars =2 mm.
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Figure 3. Palpoxena shayakhmetovai sp. nov, male holotype: A) habitus, dorsal view; B)
head, dorsal view; C) aedeagus, dorsal view; D) aedeagus, lateral view; E) aedeagus, ventral
view. Scale bars =2 mm.

@ Attica aenea
@ Chalaenus apicicornis

@ Mimastra jelineki

@ Palpoxena shayakhmetovai

e— 1 1000 km

Figure 4. Distributional map of Altica aenea (Olivier, 1808) , Chaloenus apicicornis (Jacoby,
1884A), Mimastra jelineki B e z d N k , an®2Ralpofena shayakhmetovai sp. nov. Colored
circles i newly recorded localities of the species; colored linesi known borders of the
species distribution.
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ABSTRACT: Helicoverpa armigera is one of the most important pests of crops, such as
cotton, cereals and vegetables. Using plant derived enzyme inhibitors in transgenic plants is
one of the safe methods in IPM programs. In this study protease inhibitory activity of some
plants seed extracts from poaceae and fabaceae family ere studied. Insects reared in
controlled condition and the last larval instars alimentary canal were used in enzymatic
assays. The crude seed extracts were subjected for ammonium sulfate precipitation. The
seed extracts of six plants were fractionated into four fractions (0-30 %, 30-50, 50-70 and
70-80%). The percentage of inhibition to cotton bollworm midgut protease activity obtained
in crude and each protein fraction of ammonium sulfate. Proteolytic activity of midgut
enzyme extracts was evaluated usingthe azocaseinas substrate. The results revealed that
seed extracts of Phasaeolus vulgaris and Cicer arietinum are potentially effective in
inhibiting the proteolytic activity of cotton bollworm (54.5 and 53.2% respectively). Also
total extracts of Tritic um aestivum, Hordeum vulgare, Zea mays, and sophora
alopecuroides inhibited HGP activity by 17.7, 18.74, 20.62 and 29.31% respectively Results
revealed that the F1 fraction protein of all studied plants showed less than 20% inhibitory
activity against HGP, and the F2 and F3 fraction exhibited the same inhibitory activity in the
range of 10-20% in poaceae species. The legume plants especially in F1, F2 and F3 fractions
exhibited near 15-50% inhibitory activity on HGP. In over all, among studied plants, Z.
mays, P. vulgaris and C. arietinum have strong inhibitory activity in compare with others.

KEY WORDS: Inhibitory activity, poacea, fabacea, azocasein, ammonium sulfate, cotton
bollworm

Cotton bollworm, Helicoverpa armigera ( H¢e bner ), i s one of
important pests worldwide. It is polyphagous insect with a wide range of host
plants including cultivated and wild plants such as cotton, mays, chickpea,
tomato, vegetables, and other crops (Harsulkar et al., 1999; Nair et al., 2013). The
wide application of chemical insecticides has been the main strategy for the
control of H. armigera in different parts of the world. High levels of resistance to
conventional insecticides also harmful effects on the environment and human
health were developed due to improper use of insecticides (Giri et al., 1998;
Parde et al., 2010).
Pests such as cotton bollworm rely on a proteinases enzymes present in their
guts to digest protease present in seeds, leaves and flowers of host plants (Shukla
et al., 2005; Mohammadi et al., 2010). Insect pests depend on peptides obtained
from proteolytic digestion for growth and
ability to digest protein by transgenic plants expressing proteinase inhibitors,
seems to be an alternative approach to convetional insecticides (Fan & Wu,
2005).
Proteinase inhibitors are generally small proteins (less than 20 kDa) that
mainly have been identified in storage tissues, such as tubers, seeds and aerial
parts of plants such as flowers and leaves (Grover et al., 204; Ryan, 2006). They
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are also inducible in plants in response to attack by herbivores (Ryan, 2006).
Protease inhibitors have been isolated and characterized from a large number of
organisms, including plants, animals, and microorganisms (Christeller, 2005;
Nair et al., 2013). A useful strategy for enhancing plant defense systems is to
identify Pls with high activity against the target pests.

Protease inhibitors (PIs) are compounds that form complexes with proteases
and inhibit their proteolytic activity and suppression of the normal assimilation of
food proteins (Ryan, 1990; Fan & Wu, 2005). Plants utilize proteinase inhibitors
in order to moderate the adverse effects from attacking herbivores.

So many studies have been carried on protease inhibitors, whichactive against
different insect species, both in in vitro and in in vivo (Dorrah, 2004; Shukla,
2005).

Reduction in fecundity and fertility, reducing larval growth and development
and delay in pupation period after feeding of C. annum leaf extracts to H.
armigera larvae through artificial diet has reported by Tamhane et al. (2005).
Also they observed that about 9198% of protease activity of H. armigera gut
protease was inhibited by extracts of C. annum.

Protein proteinase inhibitors extracted from the seeds of Momordica
charantia L. were identified as effective inhibitor of cotton bollworm gut
proteinases (Telong et al., 2003).

Five plants including Arachis hypogaea, Vigna sinensis, Dolichos lablab),
Phaseolusaureus and Cassia siamea reported inhibitory act ive plants with 22.91
to 58.33 % inhibition against H. armigera protease activity (Padul, 2012).

Serine protease activities of S. littoralis midgut were inhibited by soybean
trypsin inhibitor in vitro. Consumption of SBI by the larvae, causes variable
effects such as reduction in weight gain and survival of the larvae (Dorrah, 2004).

Partially purified inhibitor from soybean seeds extracts inhibiting cotton
bollworm total protease activity by 91%. While inhibition of trypsin and
chymotrypsin like proteases were found near 65 and 40% respectively (Ghodke,
2013).

In a study aimed to test the efficacy of pigeonpea genotypes againstH.
armigera development were observed that, insects fed with diet containing seed
powder exhibited larval and pupal weight reductio n. also certain abnormalities
such as larvalpupal intermediates were reported (Grover, 2014). Grover et al.
(2014) reported that cotton bollworm fed with diet containing pigeon pea seed
powder exhibited larval and pupal weight reduction and certain abnorm alities.

Some studies about screening of host and norhost plant-derived inhibitors
has resulted in effective proteins that demonstrated high levels of inhibitory and
biological effects against various insects.Some researchers reported that nonthost
plant PIs showed more inhibitory activity than host plants ( Gruden et al., 1998;
Harsulkar et al., 1999; Jamal et al., 2013). Parde et al. (2010) in their studies
reported that, in vivo studies indicated that non-host plant Pls were good
candidates as inhibitors of the HaGPs. The Pls from the norhost plants can be
expressed in transgenic plants to confer resistance to insect pests.

Most of plants proteinase inhibitors that have been characterized are from the
poaceae, fabaceae, and solanaceae families.

Usually seed extracts of plants showed more inhibitory activity than leaf and
flower tissues and this may be due to higher accumulation of proteins in seeds
than leaves and flowers (Qutchkourov et al.,, 2003; Harrison et al., 2012;
Chougule et al., 2005). Currently, the main emphasis of plant proteinase inhibitor
studies is on identifying potential inhibitors of digestive proteinases of the target
insects and present study was conducted to evaluate the in vitro assays of the
some poaceae and fabaceae family crude s extracts and partial purified
fractions proteins against the cotton bollworm gut proteases activity.
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MATERIALS AND METHODS

Insect rearing

Cotton bollworm larvae were provided by a colony in plant protection
department of Tabriz University. Larvae were reared on artificial diets based on
cowpea (Shorey & Hall, 1965) in controlled
humidity and a photoperiod of 16:8 (L: D) h.
Enzyme preparation

One day old lastlarval instars of cotton bollworm were selected for gut
extraction. The individuals were chilled and dissected in cold petri dishes. Each
gut with lumen contents was moved to 1.5 ml micro tubes containing 1 ml cold
Glycine-NaOH, pH 10, buffer. The collected guts were then homogenized using
Ultra turrax T8 homogeni zer then centrifuged for 10 minutes at 10000 rpm and
4AC. The supernatant was used as enzyme sol
Crude extracts and protein fractions preparing of Inhibitors

Plant seeds were prewashed with distiled water and dried in room
temperature then ground using mortar and pestle. The prepared flour was soaked
in Glycine-Na OH buf fer, pH 10.0 for 90 minutes i
centrifuged at 10000 rpm for 30 minutes at
supernatant were used for protease inhibition assay (Baker, 1987; Melo et al.,
1999).

For partial purification of proteins, crude extracts obtained from the seeds of
studied plants were precipitated at 0-30, 30-50, 50-70 and 70-80% saturation
with ammonium sulfate and four prote in fractions (F1 i F4) were obtained
(Mohammadi et al., 2010).
Determination of protein concentration

Protein concentration was estimated by the method of Bradford (1976) using
bovine serum albumin (BSA) as the standard.
Enzyme activity and inhibitory assa ys

Total protease activity determined using azocaseinolytic assay. Azocasein at
final concentration of 1% (w/v) was incubated with the enzyme fraction in
Glycine-Na OH 200 mM buf fer, pH 10, containing
min. The reaction was terminat ed by the addition of 300 1
the sample was centrifuged for 10 min at 10000 rpm. The supernatant was added
to 1M NaOH in equal volumes. And the absorbance of the supernatant was read at
450 nm. Protease and inhibitory activity was defined as the amount of enzyme
that increased the absorbance by 1.0 OD under the given assay condition.

For the inhibitory assays, a suitable volume of seed extract was added to the
gut proteinase extract and incubatelde at r o«
residual proteinase activity was then estimated for every assay.
Statistical analysis

Statistical analyses were done using SPSS 15 software. The effects of Pls from
plant materials on H. armigera last larval instars. enzyme activity analysed using
one way-ANOV A. When a significant effect was
range test was performed to compare the means (P=0.05). All experiments
carried out in three replications.

RESULTS AND DISCUSSI ON

Efficiency of crude seed extracts against HGP inhibitor y activity

The crude extracts possess activities in the range between 18.11 to 55.33 %
which are considered to have strong inhibitory activity (Fig. 1). The fabaceae
species showed strong inhibitory activity against HGP (mean 45%) in while
poaceae family pecies showed a moderate inhibitory activity (mean 19%).
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All the species showed inhibitory activity in vitro against HGP activity while P.
vulgaris crude seed extract showed a strong inhibitory activity of 55% against
HGP among studied plant species.

HGP inhibitory activity of different protein fractions of Poaceae species

In different fractions of Poaceae species, inhibitory activity without significant
differences was observed. OnlyZ. mays F4 fraction protein significantly affected HGP
activity more th an other fractions by 30% (Fig. 2).

HGP inhibitory activity of different protein fractions of Fabaceae species

Analysis of variances showed significant differences among F1 to F4 protein
fractions in Fabaceae species. HGP activity strongly affected byF. vulgaris fractions
and specially 70-80% fraction inhibited HGP activity more than 45%. About C.
arietinum 70-80% protein fraction has more efficiency than other ones. The first
fraction in all plants showed moderately to weak inhibitory activity in the ran ge of 10
16%. The most inhibitory activity in S. alopecuroides was measured in 50-70%
fraction by 26% (Fig. 3).

The use of conventional insecticides to control insect pests poses hazards to
human health, non-target species, beneficial insects and environment.
Indiscriminate use of chemical insecticides can also select insecticide resistance
populations of pests (Harrison & Bonning, 2010). The digestive enzymes such as
proteolytic and amylolytic en zymes are a target for insect pest management
programs that are safe and environmentally friend method. Digestive enzymes
play important roles in insect growth, development and reproduction; other
functions including enzyme activation and detoxification are in relation with
protease enzymes in insects digestive syem (Christeller et al., 1992; Terraet al.,
1996). Digestive systems of the lepdopteran larva contain proteases such as
trypsin, chymotrypsin and el astHaasmggera ¥zgur
digestive protease showed that, serine proteases are dminant protease in the H.
armigera midgut.

Several families of proteinase inhibitors has recognized among the animal and
plant kingdom. Majority of proteinase inhibitors studied in plant kingdom
originates from three main families namely Fabaceae, Solanaeae and Poaceae
(Wee, 2000). Many investigators have isolated and characterized enzyme
inhibitors from poaceae species such as barley, wheat and maize. Divya et al.
(2014), reported that Z. mays contains Pls with trypsin and chymotrypsin
inhibitory activit y and these enzymes are abundant in cotton bollworm gut (Ozgur
et al., 2009). Also Gourinath et al. (2000) reported that the members of Poaceae
family have serine protease inhibitors. Odani et al. (1983) has reported that a
large number of inhibitors in poaceae f ami | y-amglaseiehibitory | y V]
activity; however inhibitors from barley, rye and tall fescue are active against
trypsin.

Maize and ragi inhibitors showed dual activities and can inhibit serine
protei nas e s-amylsase (MaHohey e al.,1984; Shivraj & Pattabiraman,
1981; Habib & Fazili, 2007). Boisen (1983), reported that, Inhibitors of trypsin,
chymotrypsin and microbial proteases are the most common PIs in barley and are
present mostly in seeds also trypsin and chymotrypsin inhibitory activity was
detected in barley by Casaretto et al. (2004). Constantin et al. (2008) and Poerio
et al. (2003) demonstrated that protease inhibitors are present in leaf and seeds
of wheat. In present study protease inhibitory activity of different poaceae species
has observed and all fractions with minor differences contains HGP inhibitory
activity which is in agreement above mentioned reports. The present study
concluded that all the species possess the potential to inhibitory H. armigera gut
protease activity. Results revealed that the F1 fraction protein of all studied plants
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showed less than 20% inhibitory activity against HGP, and the F2 and F3 fraction
exhibited the same inhibitory activity in the range of 10 -20% in Poaceae species.

Fabaceae species areich of proteins and protease inhibitors and plenty of
studies isolated and characterized different Pls from leaves, seeds and foliage of
different Fabaceae species (Giri et al., 1998;Franco, 2003; Fan & Wu, 2005;
Kansal, 2008; Abd El-latif, 2015). The PIs from the wild relatives of pigeonpea
showed considerable potential against the HaGPs (Parde et al., 2012).

Our results were concurrent with those by Nair et al. (2013), C. arietinum
(chickpea) seeds are known to contain, inhibitors of proteases. This sudy has
shown that P. vulgaris and C. arietinum protease inhibitor caused a significant
decrease in proteolytic activity in the gut of H. armigera compared to the other
inhibitors. The legume plants especially in F1, F2 and F3 fractions exhibited near
1550% inhibitory activity on HGP. In over all, among studied plants, Z. mays, P.
vulgaris and C. arietinum have strong inhibitory activity in compare with other
plants that are in agreement with above mentioned reports.
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Figure 1. Pl activity of different plant species crude seed extracts on H. armigera midgut
protease activity (The means followed by different letters are significantly different, p=0.01 ).
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ABSTRACT: San Jose scal®uadraspidiotus perniciosus is a key pestof apple crop in the
northern states of India. An assessment on its population density was carried out in five
districts of Kashmir Valley. In district Baramulla, the pooled mean scale population ranged
from 10.29 per cm? area to 37.32 /cm? over the course of its active period from April to
October. This population range was 10.74 36.45 scales /cn? area in district Bandipora,
11.39 37.48 /cm2 area in district Srinagar, 10.227 35.57 /cm2 area in district Anantnag, and
10.14/ 33.72 /cm? area in district Budgam. The efficacy of entomopathogenic fungi
Beauveria bassiana, Metarhizium anisopliae sensu lato and Lecanicillium lecanii at three
concentrations against the pest was examined in an experimental orchard. Mortality of the
pest was monitored at 2-day intervals until 30 days after application and the maximum
mortality was used for data analysis. All three fungal pathogens caused mortality of the pest
particularly with the increase of treatment concentration. High mortality (77%) was
determined with B. bassianaat 1 Fcodidia In0. concentration followed by L. lecanii at
the same concentration (mortality 75%). However, M. anisopliae sensu lato was
significantly less effective (mortality 53 1 68%) among the three concentrations tested during
field trial. The re sults demonstrate the suitability of entomopathogenic fungi for controlling
San Jose scale.

KEY WORDS: Population density, Quadraspidiotus perniciosus, Hemiptera, Diaspididae,
biological control.

San Jose scale Quadraspidiotus perniciosus (Comstock) (Hemiptera:
Diaspididae) is a key pest of apple in certain hilly tracts of India (Malik et al.,
1972; Masoodi et al., 1993). Its distribution throughout the temperate regions of
the world and its expansion to additional host species make this insect a serious
pest. Female San Jose scales produce crawlers which settle on the bark, leaves and
fruit and because of their small size are difficult to detect visually. A single female
produces up to 500 crawlers (Korchagin, 1987) and crawler emergence continues
from mi ddle of May to middle of October in Kashmir apple orchards (Masoodi &
Trali, 1987; Buhroo et al., 2000). If crawlers from heavy infestations are left
untreated, they may cause appreciable fruit damage.

Biological control based on parasites and predators have been tested with
variable success (Masoodi & Trali, 1987; Rawat et al., 1988; Masoodi et al.,
1989a,b; Thakur et al., 1989; Thakur et al., 1993; Masoodi et al., 1996). Among the
causal agents of diseases in insects such as protozoans, bacteria, virusesckettsia
and nematodes, the entomogenous fungi also play a relevant role. There are
minimal effects of entomopathogenic fungi on non -targets and they offer a safer
alternative for use in IPM than chemical insecticides (Goettel & Hajek, 2000; Pell
et al., 2001; Hajek & Delalibera, 2010; Khan et al., 2012).

The objective of this study was to assess the population density of San Jose
scale in Kashmir and to test the effectiveness of various concentrations of
entomopathogenic fungii Beauveria bassiana (Bals.) Vuil, Metarhizium






