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PRIMARY JOB OF A SCIENTIST:
ORIGINAL RESEARCH OR FAULT-FINDING?

Roman B. Holynski*

* PL-05822 Milanéwek, ul. Graniczna 35, skr. poczt. 65, POLAND. E-mail:
holynski@interia.pl

[Holynski, R. B. 2014. Primary job of a scientist: Original research or fault-finding?.
Munis Entomology & Zoology, 9 (2): 589-590]

Some years ago I published a paper (HOLYNSKI 2003) in which — as one of
many serious drawbacks of the obligatory peer-reviewing system — I emphasized
the “very high — out of any reasonable proportion with the typically resulting (if
any...) improvements — costs [.. in terms ... mainly of time and effort of all the
involved parties — the reviewer, author and editor, who could use it much more
profitably ...J”. My paper has not provoked any reaction — people do not like to
question the sanctity of Sacred Cows, and anyway it is much easier to repeat
uncritically a dogma of the allegedly enormous importance of the peer-reviewing
system to assure the high level of scientific publications than to find and
formulate serious counter-arguments to opposite contentions — but facts
supporting my conclusions are now more numerous and persuasive than ever
before. One of such facts, known to editors of any “peer-reviewed” journal, is the
increasing difficulty in finding appropriate and willing reviewers — the question
raised, among others, by GRAUR (2014), who “discovered a negative correlation
between the number of papers that a scientist publishes per year and the number
of times that that scientist is willing to accept manuscripts for review”. Such
correlation is perfectly expectable: some people spend their time on effective
scientific research, some others are more interested in “looking for a mote in
other’s eye” — the time is not infinite, one must choose, so the corrlation must be
negative! GRAUR (2014) concludes that “the biggest consumers of peer-review
seem to contribute the least to the process”, but this is a glaring misconception: I,
e.g., do not consider myself a “consumer” but rather a “sufferer” of the obligatory
peer-reviewing system, which costs me (and, of course, any other author) hours
spent on superfluous or even harmful adjusting my formulations to those
preferred by the reviewers, or at least on idle quarreling and lengthy explications
why I consider my original formulation better! If an author asks me — as some
of my Colleagues frequently do — to read his/her manuscript and informally
comment on it, I of course never refuse because I consider my duty to offer the
desired help, but I always reject the editors’ requests to serve as formal “peer-
reviewer” whose objections (just or groundless, honest or unfair...) may cause the
rejection of the paper by the editor, or at least cause superfluous stress and waste
of time of the author. Honest discussion is either that carried directly between me
and the author, or — concerning already published paper — openly, by also
published and signed comments, not by “shooting from behind a fence”,
behind the double shield of anonymity and non-responsibility...

To conclude: GRAUR’s (2014) proposal to “ask senior authors to provide
evidence of their contribution to peer review as a condition for considering their
manuscripts” evidently aims at putting the cart before the horse: the primary job
of a scientist is doing original research; to subordinate it to accessory task of
reviewing others’ work would, at that, be profoundly unfair (demanding scientists
to do what at least many of them consider superfluous or detrimental), harmful to
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the scientific progress (forcing most effective researchers to spend time on
unfruitful “finding quarrel in a straw” instead of productive studies), and finally
provoking further multiplication of (already now by no means rare...) poor,
hurried, superficial and/or malicious comments... The proper solution of the
problem would be just to “abolish the peer review altogether”, not nearly
“tantamount to doing away with science as we know it”: for centuries NEWTONS,
DARwINs, EINSTEINS and innumerable others neither reviewed others’ papers nor
expected their own to be reviewed (indeed some — like e.g. EINSTEIN — angrily
protested against the very idea!), and nevertheless the “science as we know it” has
been developed mainly by those “Giants on whose shoulders we stay to see
further”! T do not wish to repeat here the many-sided argumentation presented in
detail in the paper cited above (HOLYNSKI 2003), but quotation of concluding
remarks seems necessary: “Obviously I do not advocate automatic acceptation of
any dabblery or charlatanry, I only suggest not to apply the cure which is worse
than the malady... I am sure that the “optional” peer-review system would be
much more adequate and much less harmful: a submitted paper should be
looked through by the editor (concentrating on its scientific value, not on
formal “editorial standards™!) — in most cases it will be immediately evident to
him/her whether the results are reliable and non-trivial (in which case the paper
should be accepted) or not (what would warrant its rejection). Naturally in
those (rather rare) instances when the editor suspects serious (scientific!)
problems but feels not competent to decide, he/she could ask for the opinion of
an “expert” referee, whose conclusions (if negative) should be sent to the author
who can either accept them or not — in the latter case it is the editor’s duty and
responsibility to evaluate the soundness of the arguments of both sides, and
decide to reject the paper (if the “worthlessness” of presented results seems
evident) or accept it (otherwise)”.
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BEETLE FROM IRAN (COLEOPTERA: CLERIDAE)
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ABSTRACT: Phloiocopus magnanii n. sp., a new species of Phloiocopus Guérin-Méneville,
1835, from Iran, is described and figured. Opilo desertorum Gerstmeier, 2010 is reported
for the first time from Iran and Qatar.

KEY WORDS: Coleoptera, Cleridae, Clerinae, Phloiocopus, Iran, new species, Opilo
desertorum, new country record.

The genus Phloiocopus Guérin-Méneville, 1835 includes about fifty species
(Corporaal, 1950), mainly distributed in the Afrotropical and Malagasy regions.
Four species are found in the Palearctic region (Lobl & Smetana, 2007), where
their distribution is limited to North Africa and the Middle East: P. andresi
(Schenkling, 1912), P. arabicus (Corporaal, 1941), P. basalis (Klug, 1842) and P.
tricolor Guérin-Méneville, 1835.

The taxonomy of the genus is rather confused due to the many superficial
descriptions and the lack of a comprehensive revision. The scientific contributions
to this genus during the last few decades have been few, and include the
description of a new species from Madagascar (P. loici Menier, 2001), the transfer
of P. bayonnei Chobaut, 1897 to a new genus Flabellotilloidea Gerstmeier & Kuff,
1992 and subfamily (Tillinae). Finally, P. rufus Pic, 1935 described from Lebanon
was recognised as a junior synonym of P. andresi (Schenkling, 1912) (Gerstmeier,
1998).

This paper describes and figures a new species of Phloiocopus from Iran,
reared from the branches of eight different tree species.

MATERIALS AND METHODS

Morphological observations were undertaken using Meiji EMZ 13 stereo
microscopes, with an ocular micrometer for measurements.

The micro-photographs were taken with the Canon MP-E 65mm f/2.8 1-5x
Macro Photo lens on a Canon EOS 600D (18.0 MP) digital camera (habitus of
adults), with a Reflex Pentax K20D (14.6 MP) digital camera on a Nikon Labophot
1 microscope (all the other images). CombineZM was used to create the stacked
images.

Male and female genitalia were macerated in a cold solution of 10% potassium
hydroxide for some hours and examined in glycerol.

The following abbreviations are used in the text:

MSNG = Civic Museum of Natural History “G. Doria”, Genova, Italy.
CIZ = collection of Iuri Zappi, Casalecchio di Reno, Bologna, Italy.
CDB = collection of Daniele Baiocchi, Roma, Italy.

CGM = collection of Gianluca Magnani, Cesena, Italy.
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Phloiocopus magnanti n. sp.
(Figs. 1-12)

Diagnosis

A species of Phloiocopus of moderate length, with terminal antennal segment
in the male longer than the previous five segments together. Body colour
predominantly brown, with a pale transverse macula at the centre of the elytra.
Pronotum densely punctured, and mostly dull. Elytra with punctation coarse,
deep and regular basally, becoming dense and irregular in the apical half.

The new species differs from other Phloiocopus of the West Palearctic region,
by its elongate and slender body, by the mainly dull pronotal disc with dense and
wrinkled punctation, the punctation of the elytra and by the male genitalia.

Material examined: Holotype J: Iran, Fars, Mian Jangal, 40 km N Fasa,
1750 m, 15.V.2005, G. Magnani leg., ex larva Ficus sp. emerged 12.V1.2005 (CIZ)
{Pre-printed labels}; Paratypes: Iran, Fars, Sivand, 30°06'N 52°58'E, 1850 m,
14.V.2005, D. Gianasso leg., ex larva Pistacia sp. emerged 1.VIII.2005 (19, CIZ);
Iran, Fars, env. Sivand, 30°05'N 52°53'E, 1800 m, 28.IV.2006, D. Baiocchi leg.,
ex larva Ficus sp. emerged 12.VII1.2006 (19, CDB); Iran, Fars, Dast-e ArZan,
29°41'N 51°01'E, 27-29.IV.2006, D. Baiocchi leg., ex larva Prunus sp. emerged
6.V1.2006 (19, CDB); idem, ex larva Pistacia sp. emerged 28.V1.2006 (19, CDB);
Iran, Fars, 2050 m, 7 km W Dast-e Arzan, 29°38'00"N 51°54'50,7"E, 4-6.V.2008,
D. Baiocchi leg., ex larva Fraxinus sp. emerged 18.VI1.2008 (13, CIZ); idem, ex
larva Prunus sp. emerged VII.2008 (19, CDB); idem, ex larva Fraxinus sp.
emerged VI.2009 (13, CDB); idem, ex larva Acer sp. emerged 24.111.2011 (12,
CDB); Iran, Fars, 2050 m, 7 km W Dast-e ArZzan, 29°38'00"N 51°54'50,7"E, 1-
3.V.2009, D. Baiocchi leg., ex larva Acer sp. emerged 2009 (134, CDB); idem, ex
larva Prunus sp. emerged VI.2010 (18, CIZ); Iran, Fars, Mian Jangal, 40 km NW
Fasa, 1750 m, 15.V.2005, G. Magnani leg., ex larva Prunus sp. emerged X.2005
(19, CGM); Iran, Fars, Mian Jangal, 40 km NW Fasa, 1750 m, 18.IV.2006, G.
Sama leg., ex larva Ficus sp., 25.VI1.2006 {Very damaged specimen} (19, CIZ);
Iran, Fars, Mian Jangal, 40 km N Fasa, 1750 m, 29°09'N 53°24'E, 15-16.V.2005,
D. Baiocchi leg., ex larva Ficus sp. emerged 30.VI. 2005 (19, CDB); Iran, Fars, W
Sarvestan, 40 km NW Fasa, Mian Jangal, 1730 m, 29°09'33,7"N 53°24'16,7"E,
18.IV.2006, D. Baiocchi leg., ex larva Ficus sp. emerged 6.VI1.2006 (1 and 19,
CIZ; 19 CDB); idem, ex larva Pistacia sp. emerged 4.VI1.2006 (19, CDB); Iran,
Fars, W Sarvestan, 40 km NW Fasa, Mian Jangal, 1730 m, 29°09'33,7"'N
53°24'16,7"E, 15.IV.2007, D. Baiocchi leg., ex larva Pistacia sp. emerged
28.VI.2007 (19, CDB); idem, ex larva Pistacia sp. emerged 7.VI1.2007 (13, CIZ);
idem, ex larva Pistacia sp. emerged 13.VIL.2007 (19, CIZ); idem, ex larva Pistacia
sp. emerged 18.V1.2008 (19, CIZ); idem, ex larva Pistacia sp. emerged 6.V1.2009
(14, CDB); Iran, Fars, W Sarvestan, 40 km NW Fasa, Mian Jangal, 1730 m,
20°09'33,7"N 53°24'16,7"E, 5.V.2008, D. Baiocchi leg., ex larva Ficus sp. emerged
2.V1.2008 (12, CDB); idem, ex larva Ficus sp. emerged 25.V1.2008 (1& CIZ; 13
CDB); idem, ex larva Ficus sp. emerged 3.VI1.2008 (14 MSNG); idem, ex larva
Ficus sp. emerged 9.VII.2008 (14, CDB; 19 CIZ); idem, ex larva Ficus sp.
emerged 4.VIII.2008 (13, CIZ); idem, ex larva Ficus sp. emerged 1.IV.2010 (18
and 19 CDB; 19 MSNG); Iran, Fars, W Sarvestan, 40 km NW Fasa, Mian Jangal,
1730 m, 29°09'33,7"N 53°24'16,7"E, 2.V.2009, D. Baiocchi leg., ex larva Pistacia
sp. emerged 21.VII.2009 (18, CDB); idem, ex larva Prunus sp. (15, CDB); Iran,
Fars, W Sarvestan, 40 km NW Fasa, Mian Jangal, 1730 m, 29°09'33,7"'N
53°24'16,7"E, 7.V.2010, D. Baiocchi leg., ex larva Pistacia sp. emerged 6.VI1.2010
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(19, CDB); Iran, Kerman, N of Deh Bakri, 29°07'40"N 57°55'99"E, 1825 m, 23-
25.V.2011, D. Baiocchi leg., ex larva Nerium sp.(1d, CDB); Iran, Kohgiluyeh and
Boyer-Ahmad, NW Sisaht, Dena Reserve, 30°52'46,8"N 51°25'12,3"E, 2400 m,
26.IV.2007, D. Baiocchi leg., ex larva Prunus sp. emerged 7.VII-26.VIl.2010 (13
CIZ; 14 and 19 CDB); Iran, Kohgiluyeh and Boyer-Ahmad, NW Sisaht, Dena
Reserve, 30°52'46,8"N 51°25'12,3"E, 2400 m, 7.V.2008, D. Baiocchi leg., ex larva
Prunus sp. emerged 31.V-7.VL.2009 (14 and 19, CIZ); Iran, Kohgiluyeh and
Boyer-Ahmad, NW Sisaht, Dena Reserve, 30°52'46,8"N 51°25'12,3"E, 2400 m, 4-
5.V.2009, D. Baiocchi leg., ex larva Prunus sp. emerged VII.2009 (13, CDB);
idem, ex larva Prunus sp. emerged 20.V1.2010 (19, CDB); idem, ex larva Prunus
sp. emerged IIl.2011 (13, CDB); Iran, Kordestan, 22 km N Kamyaran,
34°57'20,6"N 46°58'38,4"E, 1500 m, 8-9.V.2009, D. Baiocchi, leg., ex larva
Crataegus sp. emerged 11.VII-21.VIL.2009 (14 and 29 Q, CDB); Iran, Kordestan,
22 km N Kamyaran, 34°57'20,6"N 46°58'38,4"E, 1500 m, 14-15.V.2010, D.
Baiocchi leg., ex larva Crataegus sp. emerged 17.VI.2o11 (19, CIZ); Iran,
Lorestan, 5-15 km SW Dorud, 9/10.V.2002, 1400 m, G. Magnani leg., ex larva
Pistacia sp. emerged 6.X.2002 (19, CIZ); Iran, Lorestan, 10-15 km SW Dorud,
30.IV.2007, 1500 m, G. Magnani leg., ex larva Pistacia sp. emerged 3.IX.2007
(18, CGM); Iran, Lorestan, 10-15 km SW Dorud, 2.V.2006, 1500 m, D. Gianasso
leg., ex larva Pistacia sp. emerged 1.VIL.2007 (13, CIZ); Iran, Lorestan, 10-15 km
SW Dorud, 33°13'48"N 49°59'20,8"E, 1500 m, 21-23.V.2005, D. Baiocchi leg., ex
larva Ficus carica emerged 10.VIL.2005 (13, CDB); idem, ex larva Amygdalus sp.
emerged 4.VII.2o05 (243, CDB); idem, ex larva Pistacia sp. emerged
22.VIL.2005 (134, CDB); idem, ex larva Pistacia sp. emerged 28.V1.2006 (1J,
CDB); Iran, Lorestan, 10-15 km SW Dorud, 33°13'48"N 49°59'20,8"E, 1500 m,
2.V.2006, D. Baiocchi leg., ex larva Ficus carica emerged 30.VIL.2006
{Mesotibiae, metafemora and metatibiae very strongly curved due to teratology}
(19, CDB); idem, ex larva Ficus carica emerged 4-14.VI1.2006 (1%, CIZ; 299,
CDB); idem, ex larva Ficus carica emerged 28.V1.2007 (19, CIZ); idem, ex larva
Pistacia sp. emerged 30.VI-24.VI1.2006 (14 and 19 CIZ; 399 CDB); Iran,
Lorestan, 10-15 km SW Dorud, 33°13'48"N 49°59'20,8"E, 1500 m, 30.IV.2007, D.
Baiocchi leg., ex larva Pistacia sp. emerged 23.VI-26.VIL.2007 (483 and 299,
CDB); idem, ex larva Pistacia sp. emerged 17.V1.2008 (13, CDB); idem, ex larva
Pistacia sp. emerged V.2009 (19, CIZ); idem, ex larva Ficus sp. emerged VII.2007
(18, CDB); Iran, Lorestan, 10-15 km SW Dorud, 2260 m, 9.V.2008, D. Baiocchi
leg., ex larva Pistacia sp. emerged 30.VII-6.VIII.2008 (13 CIZ; 19 CDB).

Description of the Holotype

Size — Length from the clypeus to apex of elytra 8.8 mm.

Head — Brown, glossy surface, irregularly punctate on frons but with a
conspicuous, irregular rugosity on vetex, with yellow-golden setae; clypeus
amber-colored, glossy and smooth; labrum transverse, anteriorly bilobed, amber-
colored, glossy with long setae near the base, becoming short nearer the anterior
margin; mandibles robust, brown near the base becoming darker near the black
teeth; apical segments of labial and maxillary palpi securiform, more elongated,
the terminal maxillary palpomeres, more compact the terminal labial palpomeres;
head, including eyes, broader than anterior margin of pronotum; large eyes,
protruding laterally, coarsely faceted, conspicuously emarginated anteriorly at
antennal base and with long erect setae among ommatidia, inter-ocular distance
approximately a single eye width; gular process broad.

Antennae — 11-segmented, slender, brown, reaching the posterior margin of
the pronotum when laid alongside; scape large and curved, small pedicel (as long
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as the 1/2 of the scape); antennomeres 3, 4, 5 and 6 long and slender (twice as
long as the pedicel); antennomeres 7 and 8 as with the previous but with
decreasing length; antennomeres 9 and 10 slightly longer than 8; 11 longer than
the previous five together (its length 1/3 of the entire antenna); antennomeres 9
and 10 slightly thicker and truncate; antennomere 11 from the base to the 3/5 of
its length straight, then slightly curved and obliquely truncated apical margin;
macrosetae long and acuminated from scape to antennomere 10 and present only
at the apex of antennomere 11, where they are much shorter; microsetae only
distributed on the last three antennomeres (particularly at the apex of 9 and 10
and the whole antennomere 11) (Fig. 3).

Pronotum — Brown, slightly longer than wide (length : width ratio 1.16:1);
lateral margins slightly sinuate, more constricted posteriorly; vestiture consisting
of two types of golden-yellow pubescence (sparse, long, straight setae above a
slightly more dense, short setae, strongly curved); surface anterior to subapical
transverse glossy depression, with only few and shallow punctures; disc less
glossy, darker, conspicuously and irregularly punctate-rugose, with a longitudinal
impression medially; central part of pronotal base smooth in longitudinally;
procoxal cavities open posteriorly, prointercoxal process expanded.

Scutellum — Transverse/elliptic, entirely punctate with golden-yellow, slender,
short and strongly curved setae; colour changing from yellow-brown at the center
to brown near the margins.

Elytra — Elongate, broader than head or pronotum, length : width ratio 2.65:1,
initially subparallel, slightly dilated posteriorly, widest at the apical third, apices
barely emarginated and pointed; ground colour yellow-brown with a pale
transverse fascia in the middle, posterior third of each elytron a little darker; basal
part of the elytra up to the pale transverse fascia with rows of well-defined and
regular punctures, occasionally with some punctures along the interstices,
punctation of the remaining surface of the elytra coarse, deep and irregular;
vestiture consisting of two types of golden-yellow pubescence (sparse, long,
straight setae above, with dense, short and strongly recumbent setae below).

Legs — Long with pale yellowish setae of variable length; protrochanters
covered with setae sparser than those covering meso- and meta-trochanters;
femora brown, becoming paler towards the base; tibiae slightly curved (especially
protibiae) with a carina on each of the ventral and dorsal sides; tibial spur
formula 1-2-2, spurs short and straight; tarsi with basitarsus scarcely visible from
above (shorter than other tarsomeres), covered by tarsomere 2, tarsomere 3
shorter than 2, 4 shorter than 3, tarsomere 5 slightly longer than 2; pulvilli of
basitarsus absent, pulvilli of tarsomeres 2, 3 and 4 developed; claws dilated at the
base, without denticle; empodium very small, bisetose.

Metasternum — Yellow-brown, with fine punctation denser near the
discriminal line, which is smooth and hairless; setae fine, golden-yellow,
posteriorly directed.

Abdomen — Pale yellow; moderately convex, with 6 visible sternites, scarcely
punctate and glossy, covered with fine, scattered, posteriorly oriented, golden-
yellow setae. Aedeagus, male pygidium, male sternum VIII, spicular fork, see
Figures 5 - 10.

Sexual dimorphism

The female (Fig. 2) differs from the male by the last antennomere which is as
long only as the preceding three together (Fig. 4). Lenght antenna / lenght body
(from apical margin of clypeus to apex of elytra) ratio is on average about 0.31 in
males and about 0.24 in females.
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Female pygidium, female sternum VIII, see Figures 11 - 12.

Variability in the paratypes

Size — The length from the clypeus to the apex of the elytra is 8.2-13.2 mm in
males and 7.1-11.0 mm in females.

The elytral color varies from yellow-brown to lighter or darker brown, with the
presence in the middle of a pale transverse fascia, more or less wide.

In some specimens there is a black and elongate macula in the posterior third
of each elytron behind the pale transverse fascia (Fig. 2).

Etymology: This new species is dedicated to my friend Gianluca Magnani, a
specialist of Palearctic Buprestidae beetles and who collected the holotype.

Comparative notes

Phloiocopus magnanii n. sp. is easily distinguishable from other species of the
genus Phloiocopus living in the Western Palearctic region.

Phloiocopus tricolor Guérin-Méneville, 1835 and Phloiocopus basalis (Klug
1842) have the head and pronotum black or red brown, the anterior half of elytra
red brown, the posterior half black with a straight and yellow transverse spot
behind middle. Phloiocopus tricolor has a wide distribution: Syria, Saudi Arabia,
Yemen, whole Sahara and Oriental Africa. Phloiocopus basalis is known from
Egypt, Israel, Cyprus and Turkey.

Phloiocopus arabicus (Corporaal, 1914) has the head black and pronotum
blackish brown. Only the basal quarter of elytra is red brown and the yellow fascia
behind middle extends apically and then anteriorly towards the suture. It is
known from Saudi Arabia and Yemen.

Phloiocopus magnanii n. sp. is closest to Phloiocopus andresi (Schenkling,
1912) from which it differs as follows: the body shape more elongated and slender;
the punctation at the base of the head and on the disc of pronotum is much
denser; punctation on the anterior two thirds of the elytra is arranged in 5 or 6
rows of smaller and shallow punctures (in the remaining surface of the elytra the
punctation is irregular) and not in 10 regular longitudinal rows of very coarse and
very deep punctures; legs are much narrower; the aedeagus is very different.
Phloiocopus andresi is found in the Levant and Egypt.

Phloiocopus magnanii n. sp. is surprisingly very similar in shape and colour to
the recently described: Opilo desertorum Gerstmeier, 2010. However, the two are
easily distinguishable with the following characters: Phloiocopus magnanii n. sp.
has longer terminal antennal segment in the male than the preceeding five
together. The anterior part of the pronotum is smooth at the center with very
sparce punctation. In addition, the punctation at the base of the elytra is defined
in striae. In opposition, in Opilo desertorum the last antennomere is a slightly
longer than the 10th antennomere. The anterior part of the pronotum is mostly
punctate at the center and the punctation at the base of the elytra is irregular. The
aedeagus is very different. Opilo desertorum is found in the UAE and Oman, and
here is recorded for the first time from Iran (Hormozgan province) and from
Qatar {SE Iran, Hormozgan, 10 km S di Minab, 50 m, 18.IV.2007, leg. D.
Gianasso, ex larva Acacia sp., emerged 1.IV.2011 (19, CIZ); Iran, Hormozgan, 10
km S di Minab, 55 m, 18-19.IV.2007, leg. G. Magnani, ex larva Acacia sp.,
emerged 2.V1.2008 (1 ex., CGM); Iran, Hormozgan, 10 km S di Minab, 55 m,
18.IV.2007, leg. D. Baiocchi, ex larva Acacia sp., emerged 24.1X.2007 (19, CIZ;
19, CDB); Iran, Hormozgan, env. Minab, 27°04'N 57°06'E, 80 m, 20-23.IV.2006,
leg. D. Baiocchi, ex larva Acacia sp., emerged 20.I1X.2006 (13, CDB); idem,



596 Mun. Ent. Zool. Vol. 9, No. 2, June 2014

emerged 23.I1X.2006 (14, CDB); idem, emerged 29.IX.2006 (14, CDB); idem,
emerged X1.2006 (19, CDB); Iran, Hormozgan, env. Isin, 70 m, 27°19'N 56°16'E,
21.IV.2006, leg. D. Baiocchi, ex larva Acacia sp., emerged 29.X.2006 (1 ex., CDB);
idem, emerged 2.X.2006 (13, CDB); idem, emerged 17.I1X.2007 (13, CIZ); Iran,
Hormozgan, env. Isin, 80 m, 17.IV.2007, leg. D. Baiocchi, ex larva Acacia sp.,
emerged 7.IX.2007 (2 43, CDB); Iran, Hormozgan, env. Genu, 70 m, 27°26'N
56°19'E, 19-22.IV.2006, leg. D. Baiocchi, ex larva Acacia sp., emerged 13.I1X.2006
(18, CIZ; 13, CDB); idem, emerged 2.XI1.2006 (1 ex., CDB); Qatar, Jeryan Al
Batna, Rawdat Rashid env., 25°10'N 51°15'E, 4.II1.2003, leg. G. Sama, ex larva
Acacia tortilis, emerged 3.IX.2003 (2 exx., CIZ); Qatar, Al Ghuwairiyah env.,
26°06'N 51°20'E, 9.I11.2003, leg. G. Sama, ex larva Acacia tortilis, emerged
21.I11.2004 (1 ex., CIZ); Qatar, Al Jemailiyah, W Al Nasraniyah, 25°26'N 51°04'E,
10.111.2003, leg. G. Sama (1 ex., CIZ)}.

Geographic distribution and ecological notes

Phloiocopus magnanii n. sp. is a likely endemic and at present the only
Phloiocopus species known from Iran and represents the most easterly record of
this genus.

All the examined specimens were reared from dead branches of Acer sp.,
Amygdalus sp., Crataegus sp., Ficus sp., Fraxinus sp., Nerium sp., Pistacia sp.
and Prunus sp., collected in the Iranian provinces of Fars, Kerman, Kohgiluyeh
and Boyer-Ahmad, Kordestan and Lorestan.

The larvae and adults of Phloiocopus magnantii n. sp. are likely to be predators
of xylophagous beetles and corticolous insects.
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A B

Figure 1. Phloiocopus magnanii n. sp., A. Habitus of male holotype (length = 8.8 mm), B.
Habitus of female paratype (length = 9.7 mm).

Figures 3-4. Phloiocopus magnanii n. sp., (3) left antenna, male; (4) left antenna, female.
Scale bars = 0.5 mm.
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Figures 5-7. Phloiocopus magnanii n. sp., cleared aedeagus of holotype: (5) dorsal view, (6)
lateral view, (7) ventral view. Scale bar = 0.5 mm.

. /

Figures 8-12. Phloiocopus magnanii n. sp., (8) male pygidium, (9) male sternum VIII, (10)
spicular fork, (11) female pygidium, (12) female sternum VIII. Scale bars = 0.5 mm.
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A NEW SUBSPECIES OF CALLIDIUM AENEUM (DEGEER)
FROM SOUTH TURKEY (COLEOPTERA: CERAMBYCIDAE)
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ABSTRACT: A new subspecies, Callidium aeneum pilosicollis, of Callidium (Callidiostola)
aeneum (DeGeer, 1775) is described and photographed from South Turkey in the present
text.

KEY WORDS: Callidium aeneum pilosicollis, new subspecies, Cerambycidae,
Cerambycinae, Turkey.

In Palaearctic Region, the genus Callidium Fabricus, 1775 is represented by
three subgenera as the nominate subgenus, Callidostola Reitter, 1913 and
Palaeocallidium Plavilstshikov, 1940. The monotypic subgenus Callidostola
Reitter, 1913 includes only the species Callidium aeneum (DeGeer, 1775).

According to Lobl & Smetana (2010), the species has two subspecies as the
nominate subspecies and Callidium aeneum longipenne Plavilstshikov, 1940. The
nominate subspecies has an Asiatic-European chorotype. It is distributed in
Europe, Siberia, Far East Russia, Kazakhstan, Mongolia, China, Japan, Caucasus,
Transcaucasia (Azerbaijan, Georgia) and Turkey. Besides, Callidium aeneum
longipenne Plavilstshikov, 1940 has a SW-Asiatic chorotype. It is distributed only
in Caucasus and Transcaucasia (Azerbaijan and Georgia).

Interestingly, we found two specimens of Callidium aeneum from icel
province in South Anatolia. As a result of study on the specimens, we decided the
specimens should belong to a new subspecies of Callidium aeneum.

SUBSPECIES Callidium aeneum pilosicollis ssp. nov.
(Fig. 1A, B)

Material examined. Holotypus &: Turkey: Anatolia: icel prov.: Central,
2003. Paratypus ¢: The same data as holotypus. The specimens are conserved
in Entomology Department of Eastern Mediterranean Forestry Research Institute
(icel province, TURKEY).

As the nominotypical subspecies. But the new subspecies can easily
distinguish from the nominotipical subspecies chiefly by
¢ Disc of pronotum hairy,
e Elytral structure consisting of less dense and much less rugose punctures
in humeral part,
¢ Pronotum more than 1.5 times as wide as long,
o Elytra less than twice as long as wide at humeral part.

Holotypus &: 12.125 mm.
Paratypus ¢: 15.625 mm.
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For example, according to Bily & Mehl (1989), these characters in the
nominotypical subspecies presented as follows:
¢ Disc of pronotum hairless,
e Elytral structure consisting of dense and rugose punctures in humeral
part,
e Pronotum more than twice times as wide as long,
e Elytra about 2.4 times as long as wide at humeral part.

Remarks: The species C. aeneum (DeGeer, 1775) has three subspecies with the
new subspecies now. So, it is represented by two subspecies in Turkey as the
nominative subspecies and C. aeneum pilosicollis ssp. nov.. The nominative
subspecies is distributed only in NE Anatolia (Map 1). The new subspecies is
distributed only in SCW Anatolia (Icel province) (Map 2). So, the new subspecies
is a southern subspecies. The other subspecies C. aeneum longipenne
Plavilstshikov, 1940 is distributed only in Caucasus and Transcaucasia
(Azerbaijan and Georgia).

Etymology: The name is derived Latin words “pilosus” and “collis” (meaning
“hairy” and “pronotum” in English respectively).

Consequently, catalogic data can present as follows:

GENUS Callidium Fabricius, 1775: 187
Type sp. : Cerambyx violaceus Linnaeus, 1758
SUBGENUS Callidostola Reitter, 1913: 37
Type sp.: Cerambyx aeneus DeGeer, 1775
aeneum aeneum DeGeer, 1775: 89 (Cerambyx)
E: AL AU BE BH BU BY CR CT CZ EN FI FR GE GR HU IT LA LS LT NL NR NT
PLROSKSLSTSVSZUKYU A:ESFEHEIJAMGTRWS
variabile Fabricius, 1775: 188
cognatum Laicharting, 1784: 59
viridans Gmelin, 1790: 1846 (Cerambyx)
aurichalceum Gmelin, 1790: 1857 (Cerambyx)
dilatatum Paykull, 1800: 91
viride Schoenherr, 1817: 459
venosum Escherich, 1818: 483
semitestaceum Pic, 1945: 6
aeneum longipenne Plavilstshikov, 1940: 300
E: ABGG ST )
aeneum pilosicollis Ozdikmen & Aytar, ssp. nov.
A: TR
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Figure 1. Callidium aeneum pilosicollis ssp. nov.., A. Male (Holotypus), B. Female

(Paratypus).
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Map 1. Distribution patterns of Callidium aeneum aeneum in Turkey.

Map 2. Distribution pattern of Callidium aeneum pilosicollis ssp. nov. in Turkey.
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ABSTRACT: A new Carabus L., 1758 taxon from Kopaonik Mountains, Serbia are described
and figured: Carabus (Megodontus) croaticus antoniocaldoni new subspecies.

KEY WORDS: Carabus, Megodontus, croaticus, new subspecies, Serbia.

Carabus (Megodontus) croaticus Dejean, 1826 is widespread with different
subspecies in the Western part of the Balkan peninsula from Slovenia to
Macedonia and Central-Northern Albania (Apfelbeck, 1904; Breuning, 1932-1936;
Drovenik, 1995; Imura et al., 1996; Brezina, 2003; Turin et al., 2003; Deuve,
2004) trough the Dinaric Alps chain. The higher number of subspecies is known
from the Central-Southern part of the Mountain system: Bosnia Hercegovina,
Montenegro, Albania, Macedonia; especially in the South some forms are endemic
and very local. C. (M.) c. antoniocaldoni n. ssp. was found on Kopaonik Mountain
in Central-Southern Serbia and up to now it is the Easternmost known
subspecies.

Carabus (Megodontus) croaticus antoniocaldoni n. ssp.
(Figs. 1, 2)

Holotype: male, Serbia, Kopaonik mountain, 1500m, IX.2013, I. Rapuzzi and L.
Caldon leg; Ivan Rapuzzi collection.
Paratype: female, same data as Holotype; Ivan Rapuzzi collection.

Description of Holotype male. Length including mandibles: 28,5 mm,
maximum width of elytra: 9,6 mm. Color black without any metallic luster, only
the margin of elytra and hind angle of pronotum with a very faint greenish; shine.
Ticked head, surface punctured on the base, vertex smooth; short neck;
hemispheric eyes, moderately prominent; vertex slightly convex. Mandibles long
and strong, curved uniformly. Retinacular teeth of mandibles bidentate. Labrum
bilobate. Sub apical segment of labial palpi bi-setose. Apical segment of maxillary
and labial palpi moderately dilated. Tooth of mentum large and acuminate,
shorter than lateral lobes. Antennae thin, reaching the half of elytra.

Small pronotum, very moderately sinuate, slightly transverse (1,25 times as broad
as long), maximum width on the anterior third; disc of pronotum flat; sides
margined, narrow upwards; hind angles protruding behind its base; upper surface
of pronotum densely and strongly punctured, wrinkled near its base; basal
depressions deep.
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Elytra elongate, ovate, moderately convex, maximum width behind the middle;
shoulders narrow and rounded; elytral sculpture very strong, very rough and
disrupted.

Legs long and strong. Protarsi with 4 dilated segments, adhesive sole of the 4th
tarsomere fully developed.

Male aedeagus (Fig. 3a, 3b).

Variability of the Paratype. Very small variability: the female is a little bit
longer 32 mm. The elytra are a little more large and ovate. The apical segment of
maxillary and labial palpi not dilated.

Etymology. The new taxon is very cordially dedicated to the memory of Mr.
Antonio Caldon, father of Luisa Caldon, for his passion for nature and for
environment.

Discussion. The new described subspecies from Kopaonik Mountain is of a great
interest, it is the easternmost known form and it is the first time that the species is
recognized on the East from Ibar river. The morphology of C. croaticus
antoniocaldoni n. ssp. is very different from all know C. croaticus forms and it is
probably one of the most distinct subspecies. The most important and peculiar
characteristics of the new taxon are: black color without metallic luster, ticked
head, smaller and not sinuate pronotum.
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Figure 1. Carabus (Megodontus) croaticus antoniocaldoni n. ssp. Holotype male; Fig. 2
Paratype female; Fig. 3a Male aedeagus frontal view; Fig. 3b Male aedeagus lateral view.

Figure 2. Carabus (Megodontus) croaticus antoniocaldoni n. ssp. Paratype female.

Figure 3. Carabus (Megodontus) croaticus antoniocaldoni n. ssp. a. Male aedeagus frontal
view, b. Male aedeagus lateral view.
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ABSTRACT: A new species from the genus Phintella Strand in Bosenberg et Strand, namely
Phintella alboterminus sp.nov. is described from Chennai, India.

KEY WORDS: Phintella, description, new species, Salticidae, India.

Phintella is placed under the clade Heliophaninae (Maddison et al., 2008). It
is widely distributed containing numerous species mainly from the Oriental and
Palaearctic regions (Weslowaska, 2010; Zabka, 2012; Weslowaska, 2013).
Presently 52 species of Phintella are known worldwide (Platnick, 2014), of which
12 species are known from India (Keswani et al., 2012). In this paper, a new
species Phintella alboterminus sp. nov is being described from Chennai, India.

Spiders of the genus Phintella are usually light or colored sometimes covered
with metallic iridescent scales. They can be characterized by relatively high
cephalothorax, unidentate chelicerae. Palpal tegulum with lobe and bump,
embolus usually short, pointed or furcate. Tibia with one or more apophyses.
Female internal genitalia simple, insemination ducts of different length, usually
not twisted, spermathecae round in most species (Zabka, 2012; Proszynski, 2013).

MATERIALS AND METHODS

Specimens were photographed using DSLR Nikon D60, 18-55mm lens
(reversed for macro photographs), preserved in 70% alcohol and later examined
using a stereoscopic microscope (NIKON SMZ1000). Male palps were detached,
examined and female genitalia were excised using fine surgical scalpel. The
epigyne was transferred to Petri dish containing KOH 10% aqueous solution for
clearing. USB digital microscope with micro-measure software was used for
making measurements. All measurements are in mm (millimeters). The type
specimen will be eventually deposited in the Zoological survey of India, regional
station, Chennai.

Abbreviations used: ALE = Anterior lateral eyes, AME = Anterior median eyes,
PLE = Posterior lateral eyes, PME = Posterior median eyes. AME-AME =Mutual
distance between eyes, GPS= Global positioning system.

RESULTS

Phintella alboterminus sp. nov.
(Figs. 1-12)

Description: Male
Total length 2.82; carapace 1.42 long, 1.00 wide; abdomen 1.40 long, 0.97 wide
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Cephalothorax: Blackish, covered with greenish black fine hairs, white stripe of
hairs run along the rim of cephalothorax. Eye measurements: AME 0.25, ALE
0.18, PME 0.08, PLE 0.12; AME-AME 0.02, AME-ALE 0.03, PME-PME 0.64,
PME-PLE 0.13, ALE-PLE 0.38. Clypeus height 0.07, clypeus covered with white
scales, eyes surrounded by reddish orange scales, six spatulate scales protrude
from the region between ALE’s to PLE’s on either side (Figs. 3 & 4). Chelicerae
blackish, unidentate. Sternum brownish yellow covered with pale yellow hairs
uniformly along the edges, legs yellowish, leg I robust and dark with a small
modified spine at the base of tibia ventrally. Leg measurements: I 2.42 (0.77,
0.43, 0.58, 0.37, 0.27); II 1.77 (0.65, 0.25, 0.36, 0.27, 0.24); III 1.87 (0.61, 0.27,
0.32, 0.38, 0.29); IV 2.18 (0.78, 0.29, 0.44, 0.43, 0.24). Leg formula: 1432. Palp
brownish, retro lateral tibial apophysis broad at base with pointed tip, tegular
bump seen from the retrolateral view, embolus short and bent in s-shaped form
(Figs. 9 & 10).

Abdomen: Elongate and ovoid, pairs of white spots arranged on the dorsum,
similar spots placed on the lateral sides, anterior part covered by pale brownish
scales, lower half covered by darker reddish black hairs, spinnerets covered by
whitish scales on the dorsum.

Female: Total length 3.16; carapace 1.48 long, 1.09 wide; abdomen 1.68 long,
1.10 wide. Eye measurements: AME 0.29, ALE 0.14, PME 0.05, PLE 0.14, AME-
AME 0.02; AME-ALE 0.03; PME-PME 0.75; PME-PLE 0.17; ALE-PLE 0.44; Leg
measurements: I 2.18 (0.76, 0.43, 0.46, 0.30, 0.23); II 1.77 (0.67, 0.27, 0.32, 0.24,
0.27); I11 2.08 (0.69, 0.28, 0.40, 0.43, 0.28); IV 2.21 (0.79, 0.32, 0.60, 0.43, 0.37)
Leg formula 4132. Coloration pattern as in male but differs in the following,
spatulate scales absent near the eye region, clypeus devoid of white scales,
abdomen with chevron shaped markings near the posterior white spots on the
dorsum (Fig. 6). Epigyne wider with two shallow grooves placed anteriorly
leading to twisted ducts reaching the spermathecae apart (Figs. 11 & 12).

Etymology: Specific name refers to the white scales along the margins of the
carapace (‘albo’ (white) and ‘terminus’ (boundary) in Latin).

Type material: Holotype - 1 male; 18.viii.2013 (GPS 13.125106° N, 80.135564°
E, 21.73m), Allotype: 2 females; 18.viii.2013, Coll. John Caleb T.D and Barnaba
Thomas, GPS data (same as holotype).

Type Locality: South India, Chennai, Thirumullaivoyal, Manigantapuram.
Distribution: Known heretofore from Chennai, S. India.

Diagnosis: Specimen can be distinguished from other congeners by the shape of
embolus, retro lateral tibial apophysis (Figs. 9 & 10) and dorsal pattern on the
abdomen with white dots on both sexes (Figs. 1 & 6) females by wider epigyne,
shape of spermathecae which are elongated, almost tubular and twisted (Figs. 11
& 12).

Natural History: Found near the scrub regions adjacent to Araabath Lake
building retreats among leaves of thorny plants.
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Figures 1-12: Phintella alboterminus sp. nov., 1. Dorsal view of male, 2. Lateral view, 3 and
4. Front view, 5. Chelicerae, labium and endites, 6. Dorsal view of female, 7. Lateral view, 8.
Front view, 9. Palp ventral view, 10. Palp retrolateral view, 11. Epigyne, 12. Internal view.
Scale bars: Figs. 9-12, 0.05 mm.
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ABSTRACT: The aim of this study is to create a Turkish Red List of the longicorn beetles.
Moreover, presence such a Red List is necessary for Turkey. Even governmental evaluations
could cause some erroneous decisions due to absence such a Red List. Since, governmental
evaluations at the present time are based on the works that are realized with respect to the
European Red List. Furthernore, Turkey appears a continental property changeable in very
short distances in terms of climatical features and field structures. So, the status of
European fauna and the status of Turkish fauna are not the same. Clearly, there is no any
work that subjected to create a Turkish Red List except Parts I-V. Hence, a series work is
planned with this purpose. This type of study is the sixth attempt for Turkey.

KEY WORDS: Red List, Conservation, Cerambycidae, Turkey

The purpose of the current study was to create a Turkish Red List of longicorn
beetles similarly to “European Red List of Saproxylic Beetles” that was compiled
by Ana Nieto & Keith N. A. Alexander and published by IUCN (International
Union for Conservation of Nature) in collaboration with the European Union in
2010. “European Red List of Saproxylic Beetles” includes 153 species within the
subfamilies Prioninae, Cerambycinae (including Stenopterinae) and Lamiinae of
the European Cerambycidae. In the future, I hope that the present work will be
lead to preparation a more comprehensive “Turkish Red List”.

Hence, a series work is planned with this purpose. The present study is
attempted as the sixth step of this aim. The previous works are Ozdikmen
(2014a,b,c,d,e). It should be noted that the using information at the present work
on Turkish longicorn beetles are on the base of my personal database. The data of
distribution are given on base of Lobl & Smetana (2010, 2011), Danilevsky
(2010a,b, 2012a,b,c,d, 2013), Ozdikmen (2011) and Miroshnikov (2011).
Identification of chorotypes is based on the chorotype classification of the
Anatolian fauna, proposed by Vigna Taglianti et al. (1999).

The evaluations of Turkish longicorn beetles at the present work based on
“The IUCN Red List Categories” that was presented in Part I (Ozdikmen, 2014a).

TURKISH RED LIST FOR STENOPTERINAE

SUBFAMILY CERAMBYCINAE Latreille, 1802: 211
TRIBE ACHRYSONINI Lacordaire, 1868: 203
GENUS ICOSIUM Lucas, 1854: VIII
SPECIES I. tomentosum Lucas, 1854: IX
SUBSPECIES [. t. atticum Ganglbauer, 1882: 743
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According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
respresented only by the subspecies I. tomentosum atticum in Turkey. It probably is known
only from SW Anatolia for Turkey. So, Turkish Red List category of the subspecies is NT.
Range: SE Europe, Transcaucasia (Azerbaijan), Turkey, Cyprus, Israel, Jordan.
Chorotype: Turano-Mediterranean (Turano-Apenninian)

TRIBE HESPEROPHANINI Mulsant, 1839: 61
GENUS HESPEROPHANES Dejean, 1835: 328
SPECIES H. sericeus (Fabricius, 1787: 152)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It
probably is rather widely distributed in Anatolia for Turkey. However, Turkish Red List
category of the species is NT now.

Range: S Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Iran,
Turkmenistan, Turkey, Iraq, Cyprus, Israel, Jordan, North Africa (Algeria, Egypt, Libya,
Morocco, Tunisia).

Chorotype: Turano-Mediterranean

GENUS TRICHOFERUS Wollaston, 1854: 427
SPECIES T. fasciculatus (Faldermann, 1837: 266)
SUBSPECIES T. f. fasciculatus (Faldermann, 1837: 266)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
represented only by the nominative subspecies in Turkey. It probably is rather widely
distributed in Anatolia for Turkey. So, Turkish Red List category of the subspecies is LC.
Range: S Europe, Transcaucasia (Armenia, Azerbaijan, Georgia), Iran, Turkey, Iraq,
Cyprus, Syria, Lebanon, Israel, Jordan, North Africa (Algeria, Egypt, Libya, Morocco,
Tunisia).

Chorotype: Turano-Mediterranean
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SPECIES T. fissitarsis Sama, Fallahzadeh & Rapuzzi, 2005: 125
European Red List of Saproxylic Beetles does not include the species rightly. It is known
only from E Anatolia. So, Turkish Red List category of the species is VU.
Range: Turkey, Iran, Iraq.
Chorotype: SW-Asiatic
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SPECIES T. griseus (Fabricius, 1792: 325)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It
probably is rather widely distributed in SC and SW Anatolia for Turkey. So, Turkish Red List
category of the species is LC.

Range: S Europe, Turkey, Iraq, Cyprus, Syria, Lebanon, Israel, Jordan, North Africa
(Algeria, Egypt, Libya, Morocco, Tunisia).
Chorotype: Mediterranean

SPECIES T. holosericeus (Rossi, 1790: 153)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It
probably is rather widely distributed in N and W Anatolia for Turkey. However, Turkish Red
List category of the species is NT now.

Range: E Europe (Ukraine), Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia),
Turkey, North Africa (Algeria, Libya, Morocco, Tunisia).
Chorotype: Turano-Mediterranean
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SPECIES T. kotschyi (Ganglbauer, 1883: 300)
European Red List of Saproxylic Beetles does not include the species rightly. It is known
only from E Anatolia. So, Turkish Red List category of the species is NT.
Range: E Europe (Greece: Samos), Turkey, Syria, Lebanon.
Chorotype: E-Mediterranean

Kiomerels

SPECIES T. lunatus (Szallies, 1994: 261)
European Red List of Saproxylic Beetles does not include the species rightly. It is known
only from SE Anatolia. So, Turkish Red List category of the species is VU.
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Range: Turkey, Iran.
Chorotype: SW-Asiatic (Irano-Anatolian)

SPECIES T. pallidus (Olivier, 1790: 256)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
known only from SW Anatolia for Turkey. So, Turkish Red List category of the species is EN
now.

Range: C and E Europe, Caucasus, Turkey.
Chorotype: C and E European

N p— 1Y

SPECIES T. preissi (Heyden, 1894: 85)

European Red List of Saproxylic Beetles does not include the endemic species rightly. It
is known only from S and SW Anatolia. So, Turkish Red List category of the species is NT.
Range: Turkey.

Chorotype: Anatolian

x 20 Ko

SPECIES T. samai Kadlec & Rejzek, 2001: 296
European Red List of Saproxylic Beetles does not include the endemic species rightly. It
is known only from the type locality in SCE Anatolia. So, Turkish Red List category of the
species is DD.
Range: Turkey.
Chorotype: Anatolian
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SPECIES T. sbordonii Sama, 1982: 217
European Red List of Saproxylic Beetles does not include the endemic species rightly. It
is known only from the type locality in SW Anatolia. So, Turkish Red List category of the
species is DD.
Range: Turkey.
Chorotype: Anatolian

————

SPECIES T. spartii (Miiller, 1948: 67)

European Red List of Saproxylic Beetles does not include the endemic species rightly. It
is known only from WC Anatolia. So, Turkish Red List category of the species is VU.
Range: Turkey.

Chorotype: Anatolian

GENUS STROMATIUM Audinet-Serville, 1834: 80
SPECIES S. unicolor (Olivier, 1795: 58)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
widely distributed in Turkey. So, Turkish Red List category of the species is LC.
Range: S Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Turkmenistan,
Iran, Turkey, Cyprus, Iraq, Syria, Lebanon, Israel, Jordan, North Africa (Algeria, Libya,
Morocco, Tunisia).
Chorotype: Turano-Mediterranean

[A—1

TRIBE PHORACANTHINI Newman, 1840: 2
GENUS PHORACANTHA Newman, 1840: 19
SPECIES P. recurva Newman, 1840: 4

European Red List of Saproxylic Beetles does not include the species. It is known only
from SCW Anatolia. So, Turkish Red List category of the species is VU.
Range: S Europe, Turkey, Lebanon, Israel, North Africa (Libya, Morocco, Tunusia), and
Afrotropical, Australian, Nearctic and Neotropical Regions.
Chorotype: Subcosmopolitan
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SPECIES P. semipunctata (Fabricius, 1775: 180)
European Red List of Saproxylic Beetles does not include the species. It is known only
from SCW Anatolia. So, Turkish Red List category of the species is VU.
Range: S Europe, Turkey, Cyprus, Syria, Lebanon, Israel, Jordan, North Africa (Algeria,
Canary Islands, Egypt, Libya, Morocco, Madeira Archipelago, Tunusia), and Afrotropical,
Australian, Nearctic and Neotropical Regions.
Chorotype: Subcosmopolitan

TRIBE CERAMBYCINI Latreille, 1802: 211
GENUS CERAMBYX Linnaeus, 1758: 388
SUBGENUS CERAMBYX Linnaeus, 1758: 388
SPECIES C. carinatus (Kiister, 1845: 46)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
rather widely distributed in W half of Anatolia for Turkey. So, Turkish Red List category of
the species is NT now.

Range: SE Europe (Italy, Malta, Balkans), Turkey.
Chorotype: Turano-Mediterranean (Turano-Apenninian)

SPECIES C. cerdo Linnaeus, 1758: 392
SUBSPECIES C. c. cerdo Linnaeus, 1758: 392

According to European Red List of Saproxylic Beetles, the species was placed in NT. It is
represented only by the nominative subspecies in Turkey. It is widely distributed in Turkey.
So, Turkish Red List category of the subspecies is LC.
Range: Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Iran, Turkey,
Iraq, Syria, Lebanon, Israel, Jordan, North Africa (Morocco).
Chorotype: Europeo-Mediterranean
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SPECIES C. dux (Faldermann, 1837: 264)
According to European Red List of Saproxylic Beetles, the species was placed in NT. It is
widely distributed in Turkey. So, Turkish Red List category of the species is LC.

Range: E Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Iran, Turkey,
Syria, Lebanon, Israel, Jordan.

Chorotype: Turano-Mediterranean (Turano-E-Mediterranean)

SPECIES C. heinzianus Demelt, 1976: 65
European Red List of Saproxylic Beetles does not include the endemic species rightly. It
is known only from E Anatolia. So, Turkish Red List category of the species is VU.
Range: Turkey.
Chorotype: Anatolian

SPECIES C. miles Bonelli, 1812: 178
According to European Red List of Saproxylic Beetles, the species was placed in NT. It
probably is rather widely distributed in S and W Turkey especially. So, Turkish Red List
category of the species is LC.
Range: C and E Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Turkey.
Chorotype: C and E European

SPECIES C. nodulosus Germar, 1817: 220
According to European Red List of Saproxylic Beetles, the species was placed in NT. It

probably is rather widely distributed in Turkey. So, Turkish Red List category of the species
is LC.
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Range: SC and SE Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia),
Turkey, Cyprus, Syria, Lebanon.
Chorotype: Turano-Mediterranean (Turano-Apenninian)

SPECIES C. welensii (Kiister, 1845: 44)

According to European Red List of Saproxylic Beetles, the species was placed in NT. It
probably is rather widely distributed in S and W Turkey especially. So, Turkish Red List
category of the species is LC.

Range: S Europe, Transcaucasia ( Azerbaijan, Georgia), Iran, Turkey, Cyprus, Syria,
Lebanon, Israel, Jordan.
Chorotype: Turano-Mediterranean

SUBGENUS MICROCERAMBYX Miksic & Georgijevic, 1973: 22
SPECIES C. scopolii Fuessly, 1775: 12
According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
widely distributed in Turkey. So, Turkish Red List category of the species is LC.
Range: Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Turkey, Syria.
Chorotype: European

Moreover, the species is represented by two subspecies in Turkey as the nominative
subspecies and C. scopolii nitidus Pic, 1892.

SUBSPECIES C. s. scopolii Fuessly, 1775: 12
According to European Red List of Saproxylic Beetles, the subspecies was placed in LC.
It probably is rather widely distributed in N Turkey especially. So, Turkish Red List category
of the subspecies is LC.
Range: Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Turkey.
Chorotype: European
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SUBSPECIES C. s. nitidus Pic, 1892: CXI
European Red List of Saproxylic Beetles does not include the subspecies. It is known
only from SC and SW Anatolia. So, Turkish Red List category of the subspecies is NT.
Range: Turkey, Syria.
Chorotype: SW-Asiatic

TRIBE ROSALIINI Fairmaire, 1864: 137
GENUS ROSALIA Audinet-Serville, 1834: 561
SUBGENUS ROSALIA Audinet-Serville, 1834: 561
SPECIES R. alpina (Linnaeus, 1758: 392)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It
probably is rather widely distributed in N Turkey especially. However, Turkish Red List
category of the species is NT.

Range: Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Turkey.
Chorotype: European

Moreover, the species is represented by two subspecies in Turkey as the nominative
subspecies and R. alpina syriaca Pic, 1895.

SUBSPECIES R. a. alpina (Linnaeus, 1758: 392)
According to European Red List of Saproxylic Beetles, the subspecies was placed in LC.
It probably is rather widely distributed in N Turkey especially. However, Turkish Red List
category of the subspecies is NT.
Range: Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Turkey.
Chorotype: European
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SUBSPECIES R. a. syriaca Pic, 1895: CCLXXXV
European Red List of Saproxylic Beetles does not include the endemic subspecies
rightly. It is known only from SC Anatolia. So, Turkish Red List category of the subspecies is
EN.
Range: Turkey.
Chorotype: Anatolian

TRIBE TRACHYDERINI Dupont, 1836: 1
GENUS PURPURICENUS Dejean, 1821: 105
SPECIES P. apicalis Pic, 1905: 163
European Red List of Saproxylic Beetles does not include the species. It is known only
from SE Anatolia for Turkey. So, Turkish Red List category of the species is VU.
Range: Turkey, Iran, Iraq.
Chorotype: SW-Asiatic

SPECIES P. bitlisiensis Pic, 1902: 27
European Red List of Saproxylic Beetles does not include the endemic species rightly. It
is known only from E Anatolia. So, Turkish Red List category of the species is EN.
Range: Turkey.
Chorotype: Anatolian

———

SPECIES P. budensis (Gotz, 1783: 70)
According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
widely distributed in Turkey. So, Turkish Red List category of the species is LC.
Range: S and E Europe, W Siberia, Caucasus, Transcaucasia (Armenia, Azerbaijan,
Georgia), Turkey, Cyprus, Syria, Lebanon, Israel.
Chorotype: Sibero-European
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SPECIES P. caucasicus T. Pic, 1902: 27
SUBSPECIES P. c. caucasicus T. Pic, 1902: 27
European Red List of Saproxylic Beetles does not include the species. It is represented
only by the nominative subspecies in Turkey. It is known only sporadically from Anatolia.
So, Turkish Red List category of the subspecies is NT now.
Range: Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Turkey.
Chorotype: SW-Asiatic

SPECIES P. cornifrons Sabbadini & Pesarini, 1992: 58
European Red List of Saproxylic Beetles does not include the endemic species rightly. It
is known only from E Anatolia. So, Turkish Red List category of the species is VU.
Range: Turkey.
Chorotype: Anatolian

g

SPECIES P. dalmatinus Sturm, 1843: 353
According to European Red List of Saproxylic Beetles, the species was placed in DD. It
probably is rather widely distributed in S half of Anatolia for Turkey. So, Turkish Red List
category of the species is LC.
Range: SE Europe, Turkey, Syria, Lebanon, Israel, Jordan.
Chorotype: E-Mediterranean (NE-Mediterranean)

SPECIES P. desfontainii (Fabricius, 1792: 258)
SUBSPECIES P. d. inhumeralis Pic, 1891: 24
According to European Red List of Saproxylic Beetles, the species was placed in DD. It
is represented only by the subspecies P. desfontainii inhumeralis in Turkey. It probably is
rather widely distributed in Anatolia for Turkey. So, Turkish Red List category of the
subspecies is LC.
Range: SE Europe (Greece), Turkey, Syria, Lebanon, Israel, Jordan.
Chorotype: E-Mediterranean (NE-Mediterranean)
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SPECIES P. interscapillatus Plavilstshikov, 1937: 247 [RN]

European Red List of Saproxylic Beetles, does not include the species. The species is
known only from SC and SCW Anatolia for Turkey. So, Turkish Red List category of the
species is NT.

Range: Turkey, Cyprus, Syria, Lebanon, Israel.
Chorotype: E-Mediterranean (Palestino-Cyprioto-Taurian)
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SPECIES P. kaehleri (Linnaeus, 1758: 393)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It
probably is rather widely distributed in N Turkey. However, Turkish Red List category of the
species is NT.

Range: Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Iran, Turkey.
Chorotype: Turano-European or European

2 R

Moreover, the species is represented by two subspecies in Turkey as the nominative
subspecies and P. kaehleri menetriesi Motschulsky, 1845.

SUBSPECIES P. k. kaehleri (Linnaeus, 1758: 393)
According to European Red List of Saproxylic Beetles, the subspecies was placed in LC.
It probably is rather widely distributed in NW Turkey (European Turkey). So, Turkish Red
List category of the subspecies is NT.
Range: Europe, Caucasus, Turkey.
Chorotype: European
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SUBSPECIES P. k. menetriesi Motschulsky, 1845: 87
European Red List of Saproxylic Beetles, does not include the subspecies. It is known
only from NE Anatolia for Turkey. So, Turkish Red List category of the subspecies is NT.
Range: Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Iran, Turkey.
Chorotype: SW-Asiatic

20 Kerwes

SPECIES P. nanus Semenov, 1907: 254
European Red List of Saproxylic Beetles, does not include the species. It is known only
from W Anatolia for Turkey. So, Turkish Red List category of the species is DD.
Range: Iran, Turkey.
Chorotype: SW-Asiatic (Irano-Anatolian)

SPECIES P. nigrotatatus Pic, 1907: 169
European Red List of Saproxylic Beetles, does not include the endemic species rightly. It
is known only from SC Anatolia. So, Turkish Red List category of the species is VU.
Range: Turkey.
Chorotype: Anatolian

SPECIES P. nudicollis Demelt, 1968: 65
According to European Red List of Saproxylic Beetles, the species was placed in EN. It is
known only from SC and SCW Anatolia for Turkey. So, Turkish Red List category of the
species is NT.
Range: Turkey, Cyprus.
Chorotype: E-Mediterranean (Cyprioto-Taurian)




622 Mun. Ent. Zool. Vol. 9, No. 2, June 2014

SPECIES P. wachanrui Levrat, 1858: 261
European Red List of Saproxylic Beetles, does not include the species. It is known only
from SE and E Anatolia. So, Turkish Red List category of the species is NT.
Range: Transcaucasia (Azerbaijan), Iran, Iraq, Turkey.
Chorotype: SW-Asiatic

GENUS CALCHAENESTHES Kraatz, 1863: 97
SPECIES C. diversicollis Holzschuh, 1977: 129
European Red List of Saproxylic Beetles, does not include the species. It probably is
distributed only in SE Anatolia for Turkey. So, Turkish Red List category of the species is
NE.
Range: Iran, Iraq, Turkey.
Chorotype: SW-Asiatic

SPECIES C. oblongomaculata (Guerin-Meneville, 1844: 234)
According to European Red List of Saproxylic Beetles, the species was placed in DD. It
is known only from European Turkey for Turkey. So, Turkish Red List category of the
species is DD.
Range: SE Europe (Bulgaria, Greece, Romania), Turkey, ? Middle East and ?Cyprus.
Chorotype: Turano-Mediterranean (Balkano-Anatolian)

SPECIES C. primis Ozdikmen, 2013: 150
European Red List of Saproxylic Beetles, does not include the endemic species rightly. It
probably is rather widely distributed in Anatolia. So, Turkish Red List category of the
species is NT.
Range: Turkey [? Middle East and ?Cyprus].
Chorotype: Anatolian or [E-Mediterranean (Palestino-Cyprioto-Taurian)]
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TRIBE CALLICHROMATINI Swainson & Shuckard, 1840: 293
GENUS AROMIA Audinet-Serville, 1834: 559
SPECIES A. moschata (Linnaeus, 1758: 391)
SUBSPECIES A. m. moschata (Linnaeus, 1758: 391)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
represented only by the nominative subspecies in Turkey. It probably is widely distributed
in N Turkey especially. So, Turkish Red List category of the subspecies is LC.

Range: Europe, Siberia, Kazakhstan, Mongolia, Caucasus, Transcaucasia (Georgia),
Turkey.
Chorotype: Sibero-European

T &
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SPECIES A. ambrosiaca (Steven, 1809: 40)
SUBSPECIES A. a. ambrosiaca (Steven, 1809: 40)

European Red List of Saproxylic Beetles, does not include the species. It is represented
only by the nominative subspecies in Turkey. It probably is widely distributed in Anatolia.
So, Turkish Red List category of the subspecies is LC.

Range: S Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Iran, Turkey,
Iraq, Syria, Lebanon, Jordan, North Africa (Algeria, Morocco, Tunusia).
Chorotype: Turano-Mediterranean

f "’ ",.
Y

GENUS OSPHRANTERIA Redtenbacher, 1850: 50
SPECIES O. coerulescens Redtenbacher, 1850: 50
European Red List of Saproxylic Beetles, does not include the species. It probably is
rather widely distributed in E Anatolia. So, Turkish Red List category of the species is NT.
Range: Turkey, Iran, Iraq, Pakistan.
Chorotype: Turanian

Note: The conclusions and cited references for Turkish Cerambycinae will be
presented at the end of evaluations in Part VIII.
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a-amylase in cotton bollworm, Helicoverpa armigera Hiibner (Lepidoptera: Noctuidae).
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ABSTRACT: In this study a-amylase activity of different developmental stages of cotton
bollworm were studied. Insects reared on chickpea based artificial diet in controlled
condition. Alpha-Amylase activity was determined using 4, 6-ethylidene (G7)-p-
nitrophenyl-(G1)-a-D-maltoheptaoside as substrate. The most enzyme activity was
observed in 6t larval stage. Male and female adults and pupas showed a minor a-amylase
activity. Lumen content of 6t larval midgut showed significantly more enzyme activity in
comparison with midgut tissues during circadian cycle. Starvation period non-significantly
affected a-amylase activity in whole body and gut extract of 6t larval stage alimentary canel
assays. Enzyme activity during embryogenesis and pupa developing period were studied and
results revealed that with aging of eggs amylase activity increased but just before hatching, it
started to decrease. In pupal growth period, amylase activity showed a decline manner to
last period of developing days. Also the results showed that, the optimal pH for a-amylase
activity in 6% larval stage of cotton bollworm was alkaline (pH 12).

KEY WORDS: Helicoverpa armigera, a-amylase, developmental stages.

Helicoverpa armigera Hiibner (Lep., Noctuidae) is a polyphagous pest which
causes economic damages on different crops including cotton, tomato, corn,
sunflower and etc. worldwide (Mathews, 1999). Results of digestive physiology
research’s about insects’ leads to developing control methods based on digestive
system disruption. It is documented that proteolytic enzymes especially trypsin
and chymotrypsin like activity in lepidopteran midgut are predominant (Nation,
2002). Digestive enzymes were developed in alimentary canal of insects in
relation to food ingested (Sarate et al., 2012). The lepidopteran midgut content is
alkalin and serin proteinases are more active than systeins (Terra & Ferreira,
2005). Proteins are not the only source of energy, carbohydrates generally
presents in plants, fruits and foliages that are consumed by insects hence related
enzymes should be active in alimentary canal of insects. Amylase activity of cotton
bollworm poorly was surveyed and almost all enzyme related researches were
concentrated on proteolytic properties of midgut and proteinase inhibitors
(Chougule et al., 2003; Giri et al., 2003).

Ozgur et al. (2009) were detected a-amylase activity of cotton bollworm.
Presence and activity of digestive enzymes in developmental stages of insects may
be differ because of feeding habitat of them especially in holometabolus insects
such as Lepidoptera (Babic et al., 2008). Alpha-amylses (EC 3.2.1.1) catalyse the
hydrolysis of a-D-(1-4) glucan linkages in starch and glycogen components.
Starch in plants and glycogen in animals are targeted by amylase (Strobli et al.,
1998; Franco et al., 2002). It is documented that enzyme activity in different
developmental stages of insects in male and females may show some variations
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(Tanaka & Kusano, 1980; Papadopoulos et al., 2004; Mehrabadi & Bandani,
2009). But there is a lack of information about changes in amylase activity during
a given developmental stage. In egg and pupal developmental period some
important events including embryogenesis and metamorphosis occurs, and these
process need more enzymatic activity such as them used in metabolism (Fink,
1925; Terra, 1987).

In this study a-amylase activity during developmental period of egg and pupal
stages in addition with some properties of a-amylase in last larval stages were
investigated. In preparing process of enzyme samples from insects midgut the
time of sampling have a critical role in uniformity of enzyme samples, in this
study a-amylase activity was surveyed in lumen and tissues of midgut separately
during day and night. In some insects specially that one’s which have mechanisms
for storing ingested foods in alimentary canals, period of starvation could affect
amylase activity by concentrating it in midgut. In this study attempt was made to
test effect of starvation for 24 and 48 hours on haemolymph and midgut of 6th
larval stage of cotton bollworm.

MATERIALS AND METHODS

Insects

Insects reared in controlled condition, 26+2°C and 60% RH and 16:8 (L: D) h.
photoperiod regime on artificial diet based on cowpea (Shorey & Hale, 1965).
Enzyme samples prepared after mass rearing for 5 generations in mentioned
condition.
Enzyme extraction

In this study two different extraction procedures were used. First, the midguts’
of larvae dissected from last larval stages in the aim of amylase property assays,
and in second procedure whole body of different developmental stages were
homogenized in phosphate buffer pH 7, after carefully crushing by handy mortar.
Enzyme samples prepared at 24 hours old of each developmental stage. Fifty eggs
per 1ml phosphate buffer, 20, 8 and 5 first, second and third larval stages
respectively, and one individual for rest of developmental stages including 4-6
larval stages, pre-pupa, pupa and adult insects per 1ml phosphate buffer were
used. For evaluating the enzyme activity during egg developmental period
samples including newly oviposited, 12, 24, 48 and 72 hours old eggs prepared. In
pupal stage, samples including newly developed, 6hours, 1, 2, 4, 6, 8, 10 and 12
days olds prepared. Enzyme activity also in male and female pupa and adults were
compared. Each sample containing one pupa per 1ml phosphate buffer. Samples
after homogenization were centrifuged in 12000 rpm (4°C) for 10 minutes.
Supernatants were stored at -20°C for further assays.
Alpha-amylase activity in different pH values

Activity of enzyme samples were detected in 6t larval stages in pH sets of 4, 5,
6, 7, 8, 9, 10, 11 and 12. Optimal pH for amylase activity was determined using
phosphate buffer and pH gradient justified using NaOH and HCl. amylase activity
detected after incubation for 30 minutes in each pH values.
Alpha-amylase activity during day and night in lumen and tissues of
midgut

For studying dial periodicity of alpha-amylase activity, 24 hours old last larval
instars were used. Sampling was carried out every 3 hours during day and night
cycles. In the aim of comparing amylase activity in lumen and tissue of midgut
during day and night, alimentary canal of 6th larval stages in each sampling times,
after dissection were cut longitudinally, content of lumen and tissue of each gut
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separately transferred to 1.5 ml micro tubes containing cold phosphate buffers pH
7, homogenized and centrifuged such as above and assayed for amylase activity.
Effect of starvation on alpha-amylase activity in cotton bollworm

Midgut and whole body of 6t larval stage of cotton bollworm were compared
after 24 and 48 hours starvation and the results compared with controls that feed
normally on artificial diets.
Alpha-amylase activity assay

Alpha-Amylase activity was determined using 4, 6-ethylidene (G7)-p-
nitrophenyl-(G1)-a-D-maltoheptaoside (EPS-G7) as substrate using an
autoanalyzer (Alcyon 300) system. The reactions were carried out at 37°C and the
absorbance which is directly related to the enzyme activity was measured at 405
nm.
Total protein determination

Total protein concentrations of samples were determined by the Bradford
protein assay using bovine serum albumin as a standard (Bradford, 1976).
Specific activity of protease was calculated by dividing enzyme activity to protein
concentration.
Statistical analysis

Statistical analysis: completely randomized design (CRD) was used and data
comparing carried out by one-way analysis of variance. Duncan multiple range
test (p=0.05) was used for comparing of means. Colmogorov-smirnov test were
used for homogeneity tests. All experiments were studied in four replications.

RESULTS AND DISCUSSION

Alpha-amylase activity in different developmental stages

Statistical analysis of a-amylase activity in different developmental stages of
cotton bollworm showed significant differences among developmental stages. The
most and the least activity were detected in 6t larval stage and pupa of cotton
bollworm, respectively (Fig. 1). Amylase activity decreased from eggs to 4th larval
stage, and then started to increase in 5% and 6t larval stages. Amylase in pre-
pupa, pupa and adults significantly were less active in comparing with other
developmental stages. Male and female adult and pupas have the same amylolytic
activity.
Alpha-amylase activity during day and night in lumen and tissues of
midgut

Alpha-amylase activity during day and night showed some variations in
different sampling times (Fig. 2). Two distinct activity picks especially in lumen
content of 6t larval stage of cotton bollworm were detected in 12 and 3 o’clock. In
midgut tissues, alpha-amylase activity was significantly less than lumen and
variation in activity was also detected.
Effect of starvation on alpha-amylase activity

Starvation for 24 hrs did not affect amylase activity significantly in whole body
assays. Although a minor increase in activity detected. In midgut, amylase activity
increased with developing starvation, but it was not significant. Amylase activity
in 48 hrs.starved larvae was more than 24 hrs and control.
Amylase activity during pupal and egg developmental periods

There were significant differences in sampling times, the most activity
measured in 48 hours old eggs and the least activity in newly oviposited eggs
followed by 12 hours old eggs. Figure 4 shows that enzyme activity increased with
aging of eggs for 48 hours and decreased in 72 hours old eggs.
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In pupas of cotton bollworm alpha-amylase activity did not changed
significantly during developmental time (Fig. 5). However the change in enzyme
activity was non-significant, a decreasing rate with developing pupas could be
observed. With a minor difference in both male and female pupas, this decreasing
manner was detected. Alpha-amylase activity in final developing period (after 12
days) started to increase in both male and females.

Alpha- amylase activity in different pH values

Alpha-amylase activity in pH ranges from 4-11 was approximately stable with
two minor pikes in pH 5 and 8, but the optimal enzyme activity was in alkaline
condition (pH 12). In pH 12 alpha-amylase activities dramatically increased (Fig.
6).

DISCUSSION

Digestive enzyme activity in different developmental stage of insects well
documented. Especially in holometabolus insects because of different feeding
habitat digestive enzymes show some variations in larval and adults. Alpha-
amylase as an important digestive enzyme is active in cotton bollworm (Ozgur et
al.,, 2009). Blahovec et al. (2006) showed that amino peptidase, trypsin,
chymotrypsin and elastase activity in house fly decreased with developing larval
instars. To some extent these results are true for primary larval stage of cotton
bollworm that amylase activity decreased with developing larvae to 4t instar. But
in 5% and 6% larval stage amylase activity started to increase and reached to
highest activity in 6t larval stage. Glutathion s-transferase are active in all
developmental stages of Apis mellifera L. (1758), also the highest and lowest
activity are found in the adult and egg stages respectively (Papadopoulos et al.,
2004). Mehrabadi & Bandani (2009) have detected amylase activity in all nymphs
of Eurygaster maura (L., 1758). They showed that with developing nymphs
alpha-amylase activity increased but there were non-significant differences in
amylase activity of 31, 4th and st instars. In lepidopteran insects because of
feeding activity of larval stage digestive enzyme activity are more than adults.
Results of our previous study revealed that in larval stages of cotton bollworm
proteolytic activity was more than other developmental stages, but with
developing insects there midgut proteolytic activity decreased. Also proteolytic
activity of adult and pupas was significantly less than larval stages, that the same
results in amylolytic activity of cotton bollworm were detected in this study. The
same proteolytic activity in male and female adults and pupas of cotton bollworm
were detected in cotton bollworm, which is same about amylase activity
(Mohammadi et al., 2010).

The current study showed that alpha-amylase activity in tissues of midgut was
significantly less than lumen contents. Figure 2 shows that during day and night
amylase activity in lumen changed in a circadian rhythmic procedure and two
distinct major and minor pikes of amylase activity could be distinguished in 12
and 3 o’clock respectively. Circadian rhythmic activity and behavior of insects well
studied (Bebas et al., 2001; Sato, 2003; Steel & Vafopoulou, 2006; Mizutani et al.,
2008) but digestive activity during circadian cycles poorly investigated in
researches. Regulating of enzyme activity was related to different factors
including; release of neuropeptides, humoral regulation or intrinsic properties of
the insect (Dadd, 1960; Audsley & Weaver, 2009).

Starvation could affect digestive enzyme secretion especially in insects that
have non-continues feeding habitat. In Lepidoptera because of non-storage
mechanisms involved in alimentary canal, digestion and feeding are continues
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processes (Nation, 2002). Hori (1973) showed that starvation period affected
digestive enzymes of Lygus disponsi Linnavuori. He reported that with increasing
starvation period to 12 hrs, amylase and protease activity increased but it tended
to decrease after 24 hrs starvation (but the changes was non-significant). Also
amylase activity of Bombyx mori L. was affected a little with developing
starvation to 24 hrs (Hori, 1973). It is probable that starvation tends to secrete
alpha-amylase within lumen without interface of food presence. Starvation could
cause to increase concentration of digestive enzyme in lumen and absence of food
will increase specific activity of enzyme in this study.

It is documented that within the same instars, enzyme activity increases with
aging (Hori, 1973) but there is a lack of information about changes in digestive
enzyme activity in eggs and pupal developmental period. Recent study revealed
that in cotton bollworm midgut, with aging the eggs to 48 hrs, amylase activity
increased and started to decline toward final embryogenesis. In pupal stage
enzyme activity declined with aging in both male and females. Near the emerging
of adults in both sexes amylase activity showed a non-significant increased
manner. Sanjayan et al. (1988) reported that total protein and carbohydrates of
Atractomorpha crenulata (Fabricius, 1793) during embryogenesis increased until
just prior to hatching then started to decrease. In camel tick (Hyalomma
dromedarii Koch, 1844) alpha-amylase activity during embryogenesis showed a
sharp decline and then a gradual increase few days before hatching (Mohamed,
2000). Changes in enzyme activity during the same developmental stages with
aging are related to the metabolism of carbohydrates. Pant et al. (1979) reported
that carbohydrates declined during embryogenesis developing of Antheraea
mylitta (Drury, 1773). They also reported that glycogen content of eggs decreased
during embryogenesis, this decline in carbohydrates and glycogen shows activity
of amylase and other enzymes. Utilization of glycogen as metabolic and
physiological functions such as energy source and role in chitin synthesis has been
well recognized. Levels of trehalose decreased with developing pupa of manduca
sexta (Linnaeus, 1763), but glucose content of them increased with aging of pupas
(Phalaraksh et al., 2008), increasing the glucose is a result of amylase hydrolysis
activity on glycogen. Tanaka & Kusano (1980) reported that in silkworm, during
pupal stage, alpha-amylase activity of males was less than females and a decrease
rate during pupal developmental period also was observed. In recent study the
mean amylase activity in female pupas was more than males.

The optimum pH of alpha-amylase activity varies in different orders of insects
(Zeng & Cohen, 2000; Bandani et al., 2010), but in Lepidoptera midgut is
generally alkaline, thus digestive enzymes should be active in this condition (Dow,
1992). The optimal pH of Tecia solanivora (Povolny, 1973) (Valencia-Jimenez et
al., 2008), Chilo suppressalis Walker, 1863 (Zibaei et al., 2008), and B. mori
(Abraham et al., 1992) were 9, 11 and 9.2 respectively. In this study also optimal
pH for cotton bollworm larvae was alkalin that is in order with mentioned
researches.
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Figure 1. Alpha-amylase activity in different developmental stages of cotton bollworm (E:
eggs; L1-L6: first to 6t larval stages; PP: Pre-pupa; PF and PM: male and female pupa; AF
and AM: male and female adults).
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ABSTRACT: A new species of jumping spiders from the genus Hyllus C. L. Koch namely
Hyllus manu sp. nov. is described from Chennai, India. Morphological characters and
illustrations of the genitalia are provided.

KEY WORDS: Hyllus manu sp. nov., new species, Salticidae, Chennai (Madras), South
India.

Salticidae is the most diverse family with 5678 species and 597 genera in the
world (Platnick, 2014). In India it is known by 207 described species from 73
Genera (Keswani et al., 2012). However, Salticidae is one of the least studied
families among Indian spiders (Sunil, 2013). The Genus Hyllus is known by three
species from India namely Hyllus bos (Sundevall), Hyllus pudicus Thorell and
Hyllus semicupreus (Simon) (Keswani et al., 2012).

Spiders of the genus Hyllus are generally stout, hairy and dull coloured. Most
species in the genera have “horns” formed by tufts of long bristles located at
posterior median eyes. Hyllus includes medium-sized to large spiders with
rounded carapace, clearly wider than eye field. Male pedipalp has generally long
embolus, often with accompanying pars pendula. Epigyne is more sclerotized
(Wesolowska, 2008; Proszynski, 2013).

Specimens were collected as part of spider diversity study within the Madras
Christian College campus. The campus encloses a scrub jungle with an expanse of
365 acres. In this paper a new species Hyllus manu sp.nov. is being described
from Chennai, South India.

MATERIALS AND METHODS

Specimens were collected and photographed using DSLR Nikon D60, 18-
55mm lens (reversed for macro photographs). Specimens were preserved in 70%
alcohol and later examined using a stereoscopic microscope (NIKON SMZ1000).
Male palps were detached, examined and kept in a separate vial along with the
original specimen and female genitalia were excised using fine surgical scalpel.
The epigyne was then transferred to Petri dish containing KOH 10% aqueous
solution for clearing. USB digital microscope with Micro-measure Software was
used for making measurements. The type specimen will be eventually deposited in
the Zoological survey of India, Regional Station, Chennai. Description is based on
fresh specimen. All measurements are in mm (millimeters).

Abbreviations used: ALE = Anterior lateral eyes, AME = Anterior median eyes,
PLE = Posterior lateral eyes, PME = Posterior median eyes. AME-AME = Mutual
distance between eyes, GPS = global positioning system.
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RESULTS

Hyllus manu sp. nov.
(Figs. 1-10)

Description: Male:

Carapace: 3.38 Long, 2.67 Wide; Abdomen: 4.00 Long, 2.16 Wide; Total
length: 7.38 Cephalothorax: Covered by blackish hairs scales, patch of white
hairs extend from the lateral sides to meet at the posterior. Clypeus covered with
black hairs. Anterior eyes covered by orange scales (Fig. 3). Eye size and inter
distance between AME 0.68, ALE 0.36, PME 0.10, PLE 0.34; AME-AME 0.08,
AME-ALE o0.07, PME-PME 1.83, PME-PLE 0.41, ALE-PLE 0.92. Clypeus
height 0.17. Chelicerae black, 2 promargin and 1 retromargin teeth, Sternum oval
shaped covered with yellowish hairs uniformly, Leg I robust, long and dark,
Femur of all legs white at the base and black on the other half. Leg measurements:
1 8.29 (2.36, 1.15, 2.21, 1.33, 1.24); II 6.40 (2.08, 1.19, 1.34, 0.98, 0.81); III 7.07
(2.54, 1.05, 1.40, 1.10, 0.98); IV 6.20 (2.10, 0.82, 1.40, 1.05, 0.83). Leg formula:
1324. Palp covered with dense paler yellowish hairs, bulbus with an extended
process downwards, embolus long (Figs. 7 & 8).

Abdomen: long and narrow, anterior part covered by white hairs and runs mid
longitudinally downwards, lateral sides black in color. Faint chevron shaped
markings seen on the dorsum. Spinnerets with white hairs in the middle and
blackish laterally.

Female: Carapace: 3.09 Long, 2.31 Wide; Abdomen 3.39 Long, 1.76 Wide; Total
length 6.48 Eye measurements: AME 0.59, ALE 0.34, PME 0.09, PLE 0.24, AME-
AME o0.07; AME-ALE 0.09; PME-PME 1.70; PME-PLE 0.32; ALE-PLE 0.72;
Clypeus height: 0.35, clypeus covered by transverse narrow stripes of white hair
(Fig. 6). Leg measurements: I 5.86 (2.03, 0.61, 1.77, 0.74, 0.71); II 5.04 (1.61, 1.01,
1.15, 0.58, 0.69); III 5.95 (2.07, 0.77, 1.35, 0.84, 0.92); IV 5.64 (1.80, 0.59, 1.39,
0.89, 0.97) Leg formula: 3142. Coloration pattern as in male but differs in the
following. General body color dull with reddish brown spots spread sparsely in
between white hairs. Cephalothorax with a white patch running from the middle
to the posterior. Abdomen with paler mid-dorsal white patch and chevron shaped
markings. Epigyne placed on a sclerotized plate (Fig. 9), internal view shows
copulatory ducts coiling around the spermathecae (Fig. 10).

Etymology: Named in honor of our Guide, Dr. Manu Thomas Mathai.

Type material: Holotype — 1 male; 10.vi.2013, (GPS 12.916041° N, 80.125961°
E, 32 m): Allotype: 1 female 12.x.2012; Paratypes: 1 male 12.x.2012, 1 male
23.xi.2012. Coll. John Caleb T.D. and Anulin Christudhas. GPS (data same as
holotype).

Type Locality: South India, Chennai, Madras Christian College, Scrub jungle
regions.

Distribution: Known heretofore from Chennai, S. India.

Diagnosis: This species can be separated from other congeners by the posterior
protrusion of the bulb (Figs. 7, 8) and shape of retro lateral tibial apophysis.
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Females resemble H. semicupreus but can be distinguished by the copulatory
ducts coiling around the spermathecae (Fig. 10) and abdominal pattern (Fig. 4).

Natural History: Found among low vegetation and shrubs in the scrub regions
of MCC campus.
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Figures 1-10: Hyllus manu sp. nov., 1. Dorsal view of male, 2. Lateral view, 3. Frontal view,
4. Dorsal view of female, 5. Lateral View, 6. Front view, 7. Palp ventral view, 8. Palp retro-
lateral view, 9. Epigyne, ventral view, 10. Internal genitalia, dorsal view. Scale bars: Figs 7-
10, 0.1 mm.
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ABSTRACT: In the study, five feeds given to guppies (Poecilia reticulata) were evaluated for
their effects on growth and reproductive performance of females. Feeds namely Diet I, II,
III, IV and V formed flake food, blood worm, locust, rhino beetle and flour worm,
respectively. Blood worm, locust, rhino beetle, flour worm were insects, and flake food was a
commercial fish food. The growth and reproductive performance were investigated based on
growth parameters, gonadal development and fry production. Fish fed Diet II, IV and V had
a higher specific growth rate compared to the other groups. The ovary weight of guppies fed
Diet II was significantly (p<0.05) higher than those with diets I, III, IV and V. The absolute
fecundity values were 35.5+0.02, 58.840.04, 30.8+0.03, 50.2+0.05 and 48.1+0.02,
respectively for the fish fed Diet I, I, III, IV and V. The number of fry produced was also
significantly higher in fish fed Diet II. Between the groups, fish fed Diet II obtained the
highest mean gonad weight and gonadal somatic index. The results of the present study
demonstrated that the use of such dried insects is a reliable source for commercial guppy
farming and the reproductive performance of the fish increased.

KEY WORDS: Insect, guppy, nutrition, fecundity, specific growth rate.

Aquarium fish are rapidly gaining importance due to their immense
commercial value worldwide. Live bearing species of the family Poecilidae such as
guppies and mollies are popular ornamental aquarium species. Guppies (Poecilia
reticulata) are beautiful fish that are easy to keep and breed in aquaria. They
readily eat dried food such as tropical flakes as well as Tubifex worms, small
crustaceans such as brine shrimp, and plant matter. These feeds may not provide
broodstock fish with adequate nutrients and promote optimal reproduction
(Fernando et al., 1991). Broodstock nutrition is an important factor governing egg
production and larval survival (Izquierdo et al., 2001). Also, gonad development
and fecundity are affected by certain essential nutrients (Izquierdo et al., 2001).
Dietary protein and lipid play major roles in growth and reproduction (Suting et
al.,, 2013). Morimoto (1994) reported that for most aquatic organisms, the
nutritional quality of diets given broodstock significantly affects the biochemical
composition of eggs, total number of eggs spawned and the percentage of eggs
hatched among other factors. Based on the afore-mentioned findings, the
reproductive potentials, particularly the fecundity and quality of the guppy fry are
presumably variable, depending on several factors such as the nutritional content
of their diet.

Insecta is the biggest group of animals on earth. Insects are thought to be one
of the biggest biological resources. Insects offer us many benefits, including their
use in human and animal nutrition. The uses of many insect species as an
important food source have become widespread in many parts of the world. More
than 1,000 species of insects, mainly in developing countries, that are edible by
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humans at a certain stage of their life-cycle have been identified worldwide
(Cerritos, 2009). Insects are essential agents feeding on organic matter in nature,
and they efficiently exploit all organic sources. It is also important that insects are
able to recycle organic wastes and provide nutrients for livestock. Therefore, they
could be used as efficient biotransformers to conver abundant, low cost organic
wastes into animal biomass rich in proteins and suitable for use in animal
nutrition. Edible insects are one alternative resource to improve human and
animal nutrition (Ramos-Elorduy, 2008). Conversely, edible insects may include
contain vertebra toxins (Akinnawo et al., 2002). Therefore, the feeding of these
insects may cause serious harmful effects to animals. In this context, the potential
toxic effects of these edible insects need further investigation. According to our
knowledge, no investigation has been carried out on the toxic or non-toxic effects
of edible insects on fish species. Also, there is no study on the effects of dried
insects and larvae on the reproductive performance of fish.

Therefore, the current study assess some growth and reproductive parameters
of guppy fish Poecilia reticulata (Peters, 1859) fed four types of insect diets to
study the influence of these diets on reproduction.

MATERIALS AND METHODS

Fish culture:

The guppies were obtained from commercial suppliers. Fish were acclimated in
carbon- filtered city water, under standard laboratory conditions (25+1 °C, 14:10
light-to-dark photoperiod) and daily fed a commercial flake food during this
period. The aquaria were cleaned and the water was changed every four days. All
these procedures were made before the start of experiment. The average weight
and length values of the female guppies were 0.0122-g and 1.02-cm, respectively.

Experimental design and feeding:

There were five treatment groups, each with three replicates in five 30-L
rectangular glass aquaria (30X20X50 cm). Each aquarium was stocked with 10
female fry of almost uniform size. Five types of feeds were used in this study.
Tetramin fish flake (Figure 1A) that is a commercially available diet for aquaria
fish served as Diet I. The dried insects diets are: Diet II is blood worm (larvae of
Phlebotomus, Loew (Diptera: Psychodidae), Figure 1B and 1C). The commercial
product was made by grinding of the dried larvae. Diet III is locust (adults of
Locusta migratoria, Linnaeus (Orthoptera: Acrididae) Figure 1D). Diet IV is
rhino beetle (adults of Dynastes hercules, Linnaeus (Coleoptera: Scarabaeidae)
Figure 1E), and Diet V is flour worm (larvae of Tenebrio molitor, Linnaeus
(Coleoptera: Tenebrionidae) Figure 1F). Diet I, II, IV and V were obtained from
commercial suppliers. Diet III was obtained from an insect farming in Antalya,
Turkey. All insect samples were dried and pulverized. The weight of all feed
samples was measured before the experiment. Feeding was carried out until
satiation, twice a day at 800 and 1700 h throughout the experiment. Dried insect
powder and flake food were dropped into the tanks and repeated until satiation
was observed. At the end of the week, the remaining amount of feed was weighed
and the amount of food consumed was deducted. The water quality was
monitored weekly throughout the experimental period.

Determination of the growth rate and reproductive performance:
The growth rate of female guppy fry was assessed after three months by initially
recording their body length and weight. The fry weight was measured using an
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analytical balance device (OHAUS Adventurer™ Pro). Before the measurements,
the fish were kept overnight without food. The specific growth rate and food
conversion ratio were calculated with the below formulae:

Specific growth rate (SGR %/day) = 100 x (In.final wt of fish — In.initial wt of
fish/trial day).

Food conversion ratio (FCR) = Total feed fed (g)/Total wet weight gain (g).

Reproductive performance was measured in terms of ovary weight, absolute
fecundity, Gonadal Somatic Index (GSI) and the number of fry. Ten fish from
each treatment were used to determine the reproductive indices. Dissections were
carried out under a stereo microscope. The oviduct and mesovarium were
separated and removed. The ovarian weight was measured using the same
analytical balance device. All portions of ova were put into 4% formalin and the
oocytes were counted under a stereo microscope. The absolute fecundity (Fa),
which is the number of mature oocytes spawned by a female in a single spawning
(Bagenal, 1973), was estimated as:

Fa = GW x D (GW: Weight of the ovary, D: Density of the mature oocytes =
number of oocytes per g of ovarian tissue).

The GSI, which is the relation of gonad to somatic weight, was calculated by
the formula (Arellano-Martinez and Ceballos-Vazquez, 2001):

GSI = (Individual gonad weight/Individual body weight) x 100.

Breeding and fry collection:

The 10 female fish were separated randomly from the experimental tanks for
breeding. Each tank was stocked with 10 female and 5 male fish of the same size.
Breeding tanks were provided with polythene strips arranged in bundles. After a
gestation period, the newly born fry in each tank were collected daily with a hand
net and kept in separate tanks. The number of fry was recorded daily during five
months.

Statistical Analysis

Comparison of various growth and reproductive parameters from different
dietary treatments was evaluated with analysis of variance (ANOVA) and
Duncan’s test by S.P.S.S. software program (version 15.0). All data was presented
as mean + S.E. of three replicates. The level accepted for statistical significance in
all cases was p<0.05.

RESULTS

The mean values of total length (from nose to caudal fin) and final weight after
3 months rearing period are given in Table 1. The total length of the fish of the
Diet II was higher than that of fish fed other diets. The total consumption of the
dry diets (Diet I, II, III, IV and V) was 36.32-g. The initial and final weights were
ranged from 0.0121-0.0124 and 0.144-0.215-g, respectively. The feed conversion
values of the fish fed with Diet II had a high value. FCRs of Diet I, IT and IV were
significantly lower than with the other diets. The fish of Diet III had only a small
increment in length and weight. SGR values for the fish fed all diets were 0.22 to
0.33. Differences between the SGR values were found insignificant, except for
Diet III (Table 1).

The ovarian weight, absolute fecundity (F.) and mean GSI values are given in
Table 2. The fish fed Diet II had higher ovary weight, Fa and mean GS as
compared to other diets. The differences between the diet groups were statistically
significant.
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The mean total fry production and live fry survival rate values are given in
Table 3. Fry production was higher in fish fed with Diet II than with the other
diets. Fry survival rates were not significantly different between the diets.

It is evident from the results of the present study that Diet II resulted in better
growth and reproductive performance of female guppy compared to other diets.
No diet caused any toxic effects (mortality, paralysis, abnormal swimming
behavior, etc.). In general, the insect diets showed the same growth and
reproductive effects of Diet I (control) and none of the insect products were toxic
for the guppies.

DISCUSSION

The results of this study suggest that the effects of dried insect diets on the
growth and reproductive performance of guppies were mediated. The average
number of fry, total length and weight of fish were not negatively affected by the
diets. The study showed that the insect products had enough essential nutrients
for the guppy. Insects often contain more protein, fat and carbohydrates than
equal amounts of beef or fish and a higher energy value than soybeans, maize,
beef, fish, lentils, or other beans. The proximate compositions of the some insect
groups are given Table 4.

As shown in Table 4, the edible insect products contain protein, lipid and
carbohydrate levels. Crude protein levels are 22-66% in Ephemeroptera larvae,
40-65% in Odonata larvae, 42-73% in Hemiptera larvae, 40-57% in Homoptera
larvae and eggs, 38-76% in Hymenoptera and 23-66% in Coleoptera larvae
(DeFoliart, 1992; Zhang et al., 2008; Yang, 1998; Xiaoming and Ying, 1999; Ying
et al., 2000; Ying et al., 2001). Blood worm used Diet II is a Diptera larva. Locust
as Diet III and rhino beetle as Diet IV belong to Orthoptera and Coleoptera,
respectively. Finally, flour worm as Diet IV is a Coleoptera larvae. Therefore, Diet
I, I and III-IV may contain 59.39%, 44.10% and 50.41% protein, respectively.
Likewise, lipid levels of the diets are 12.61%, 2.2% and 27.57%. Diet I, IT and III-
IV may contain 12.04%, 1.20% and 2.81% carbohydrates, respectively. The
nutritional requirements for the ornamental fish have been reported by Swain
(1999). The fish fry can be fed with 40-50% protein, 4-6% lipid and 40-50%
carbohydrates. Accordingly, the insect diets, which used the study could be
contained the recommended amount of dietary protein and lipid levels resulted in
the growth and reproductive performance of female guppy.

It has been reported that the dietary protein and lipid levels play a major role
in weight gain in fish and provision of adequate levels will lead to higher fry
production (Milton & Arthington, 1983). Suting et al. (2013) reported that
different dietary lipid sources had positive effects on growth and reproduction
performance of guppy. Dahlgren (1980) conducted an experiment with three
types of feed with different protein levels and recorded high growth and
reproductive performance in female guppies fed 31% protein levels. In another
study, it was found that 30-40% dietary protein was optimal level for breeding
guppy and 9-10.5% lipid levels gained the high mean body weight, ovary weight,
GSI and number of yolk oocytes (Shim & Ng, 1988). Shim & Chua (1986) also
found that the diets with 30 to 40% protein appeared to be the best for gonadal
development, since those diets resulted in the greatest mean ovary weight and in
the largest mean number of yolk oocytes in the ovary of guppy. It has been
reported that the diet contained highest levels of protein and lipid showed the
maximum fry production in guppy females (Kithsiri et al., 2010). Compared to the
recommended nutritional requirements, Diet II, III, IV and V contained higher
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protein percentages and required amount of lipid and carbohydrates. Also, the
significantly low FCR recorded in the Diet II clearly indicated that those fish were
fed a diet including the required amounts of protein and lipid. Therefore, by
comparing the results of the present study with that of the required dietary
protein and lipid levels reported, it is possible to establish the effect of the dried
insect diets used on the growth and reproduction of guppies.

In conclusion, the commercial and edible insect products did not cause any
health risk, conversely the products encouraged fish growth, development and
reproduction. The results of the present study also indicated that Diet II (blood
worms) contained highest protein level, showed the maximum fry production in
guppies compared to the other diets. Diet IV and V probably had adequate levels
of protein for proper maintenance of growth and reproduction. Finally, the use of
feed with edible insect products is absolutely reliable for commercial guppy
farming because the insects have high protein, lipid and carbohydrates levels.
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Figure 1. The feeds used in the experiment: A) Tetramin fish flake food as Diet I, B) Blood
worm as Diet II (commercial) C) Blood worm larva (Phlebotomus), D) Locust as Diet III
(Locusta migratoria), E) Rhino beetle as Diet IV (Dynastes hercules) (commercial), and F)
Flour worm as Diet V (Tenebrio molitor).
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Table 1. Growth parameters of guppy fed different diets.

Parameter DietI DietII Diet ITT Diet IV Diet V

Initial length (cm) 1.01=0.01 1.03=0.02 1.02=0.02 1.01=0.02 1.0020.01
Final length (cm) 1.5620.02° 2.07£0.07° 1.4020.03* 1.9320.04° 1.91+0.06°
Length gain 0.55=0.01 1.04=0.05 0.38=0.01 0.920.02 0.9120.05
Initial weight (g) 0.0121=0.001 0012320001 0012420002  0.0124£0.002 0.0121=0.002
Final weight (g) 0.188=0.001 0.21520.003°  0.144=0001°  0.208+0.005° 0.20420.003°
Weight gain 0.17620.001 020220002 013120003  0.19520.003 0.191=0.002
SGR (%) 0.290.03° 0.3320.01° 0.22=0.02° 0.32=0.02° 0.31£0.01°
FCR 2.68+0.10° 1.15£0.09° 6.5720.13° 1.340.08* 1.38+0.09°

SGR.: Specific growth rate, FCR: Feed conversion ratio. Values within a row with dafferent supersenpt letters are
significantly different (p=0.05).

Table 2. Reproductive parameters of guppy fed different diets.

Parameter Diet I Diet IT Diet ITT Diet IV Diet V
Ovarian weight 0.25+0.02% 0.49+0.01° 0.2040.02° 0.40=0.02° 0.39=0.01°
()

F. 35.5+0.02° 58.8+0.04° 30.8+0.037 50.220.05° 48.1=0.02°
Mean GSI% 24.07+0.021° 30.17+0.045% 20.81x0.032% 28.82=0.024° 28.40=0.013°

Values within a row with different superscript letters are sigmificantly different (p=0.03).

Table 3. Fry production and fry survival during the breeding period.

Parameter Diet] DietIT Diet ITT Diet IV Diet V
Mean  total fry 351%6.5° 384=5.4° 312=7.1° 353+£2.3° 336=35.6"
production

Fry survival rate 03.14=82 91.57=126 94=5.6 93.37=4.32 92+5.61

Values within a row with different superscript letters are significantly different (p=0.03)

Table 4. Proximate composition of some insect groups (100 g dry matter).

Insect ordo Crude protein (%) Crude lipid (%) Carbohydrates (%)
Odonata 58.83 2538 375
Orthoptera 44.10 22 1.20
Homoptera 51.13 27.73 217
Hemiptera 55.14 30.43= 323
Coleoptera 50.41 27.57 281
Lepidoptera 4491 2476 8.20
Diptera 39.39% 12.61 12.04=
Hymenoptera 47.81 2142 3.65

* showed the highest values
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ABSTRACT: The cannibalistic behaviour of various developmental stages of Coccinella
septempunctata L. and Hippodamia variegata (Goeze) were investigated at satiety and
starved conditions. Both species were cannibalistic. However the rate of cannibalism was
greater in the former species. In all experiments and in both coccinellids, no significant
differences were detected at satiety conditions but at starved conditions, a significant effect
of different predator and prey instar were recorded. Cannibalistic rate of ladybirds increased
at low densities of Schizaphis graminum (Rondani) population and this is because of high
relative frequently of encounters between predator coccinellids and the aphid.

KEY WORDS: Coccinella septempunctata, Hippodamia variegata, Schizaphis graminum,
cannibalism.

Ladybirds (Coleoptera: Coccinellidae) are well known for their habits on aphids.
They are polyphagous and live in diverse habitats Most of them are Carnivores
and both adult and larvae can feed on aphids, whiteflies, psyllids, mealy bugs and
scale insects (Pervez et al., 2006).

Cannibalism is a common phenomenon in predaceous ladybirds and endows
nutritional and competitive advantages to the cannibals; this behaviour may
evolve if the evolutionary costs are less than the advantages (Agarwala, 1991;
Pervez et al., 2006; Santi & Mainai, 2007; Timms & Leather, 2007). Cannibalism
rates may increase when food is rare but many predators are cannibalistic even
when the prey is abundant. This is important in the dynamics of their population.
Cannibalistic behaviour in larvae is a survival strategy under food depletion
situations and enables larvae to complete their development (Burgio et al., 2005;
Al Ansari, 2010).

Coccinella septempunctata and Hippodamia variegata are widespread
coccinellids in Palearctic (including Iran), Nearctic and Oriental region. They are
important biological control agents against aphids on the cultivated crops (Hodek
& Honek, 1996). Most of the times, these two species’ can be seen simultaneously
in the fields. So the present study was undertaken to compare cannibalistic
behaviour between these two species.

MATERIALS AND METHODS

1. Stock colony maintenance

H. variegata and C. septempunctata were collected from the wheat fields of
Badjgah region (Fars province) and reared at 25+1 °C and photoperiod of 16 h
light and 8 h darkness. Groups of thirty males and thirty females of each
coccinellids were kept separately in 5 liters plastic boxes that contain moist cotton
plugs and a piece of folded filter paper to increase the surface. Every day the
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ladybirds were fed on ad libitum supply of S. graminum. Filter papers were
changed every day and egg clusters were removed and incubated at 15+ 1°C. Once
a week the ladybirds were transferred to new containers to stimulate egg laying.
Coccinellids reared in laboratory at least for 4 generations (Agarwala, 1991).

S. graminum also collected from the wheat fields of Badjgah region (Fars
province) and brought to the green house to form stock colony. Aphids reared in
greenhouse at least for 10 generations (Agarwala, 1991).

2. Rate of food consumption in larvae and adults
Daily food consumption of the two coccinellids was measured at 25+1 °C, 65+
5% humidity and photoperiod of 16h light: 8h darkness in three separate
experiments, as follows:
1. Each larval instar or adult female was gently placed in the center of a 9-cm
diameter Petri dish with adequate aphids lined with filter paper.
2. Each larval instar or adult female was gently placed in the same situation
with adequate conspecific eggs.
3. Each larval instar or adult female was gently placed in the same situation
with adequate conspecific eggs and aphids all together.

3. Comparison between larval cannibalism at satiety and starved
conditions

Neonates of H. variegata and C. septempunctata were examined at satiety
conditions as bellow:

1. Putting 10 first instar larva + 10 third instar larva+ 100 aphids in each 9-
cm diameter Petri dish (e1).

2. Putting 20 fourth instar larva + 500 aphids in each 9-cm diameter Petri
dish (e2).

3. Putting 10 fourth instar larva + 10 different larval instars+ 300 aphids in
each 9-cm diameter Petri dish (e3).

In starvation conditions, larvae starved for 12h to homogenize their hunger
level and number of aphids was halved (Rahim khan et al., 2003). The
experiments were replicated 10 times and all experiments were conducted under
25+1 °C, 65+ 5% RH and 16L: 8D photo period. After 2h the numbers of eaten
larvae were recorded (Burgio et al., 2005). Data on cannibalism events were
analyzed by ANOVA (Minitab, 2000).

4. Comparison between adult cannibalism at satiety and starved
conditions

Adult females of each coccinellid beetles + 70 aphids + 10 conspecific eggs
were put in each 9-cm diameter Petri dish in above conditions (e4) in 10
replications. In starvation conditions, adults starved for 12h and number of
aphids was halved. After 2h number of eaten eggs was recorded. Data on
cannibalism events were analyzed by T- Test (Minitab, 2000).

RESULTS AND DISCUSSION

Rate of food consumption in larvae and adults Bioecology

a. Feeding with aphids or conspecific eggs

In both coccinellid species, the forth instar larvae were seemed to be more
voracious and consumed higher number of aphids. Females appeared to be more
reluctant in consuming eggs as compared to forth instar larvae (Table 1).

b. Simultaneous Feeding with aphids and conspecific eggs
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In the presence of aphids and conspecific eggs, first and second larval instars
didn’t consume any eggs. The daily feeding capacity of four instar larva and adult
females, were higher on aphids than eggs (Table 1).

Comparison of larval cannibalism at satiety and starved conditions

a. Satiety conditions

Based on the results, in all experiments (e1, e2 &e3) the larvae of two
coccinellids didn’t differ significantly in term of cannibalism at satiety conditions
at 95% Confidence Interval (Table 2).

b. Starved conditions

A significant different between predator larva and prey instar were recorded in
all experiments (DFCs=2, FCs= 43.67, PCs= 0.001, a= 0.005& DFH v=2, FHv=
54.40, PHv= 0.001, a= 0.005) (Fig. 1).

Comparison of adult cannibalism at satiety and starved conditions

a. Satiety conditions

No significant differences were detected between adult cannibalism in these
two species (T test, P value= 0.9).

b. Starved conditions

Rate of adult cannibalism in C. septempunctata was significantly higher than
H. variegata (T test, P value= 0.026) (Fig. 2).

Comparison of cannibalistic behavior at satiety and starved conditions

1. In C. septempunctata

The rate of cannibalism was shown to be significantly higher by starved
predators than satiated ones (DF= 1, F= 178.03 and P= 0.001) (Fig. 3).

2. In H. variegate

Based on the results, starved Hippodamia coccinellids show higher rate of
cannibalism than satiated ones (DF=1, F= 167.53 and P= 0.001) (Fig. 3).

Comparison of cannibalistic behavior at satiety and starved conditions
Results didn’t show any significant differences between two coccinellids at

satiety conditions (DF=1, F= 0.88, P= 0.35), But analyses of variance showed

significant differences at starved conditions (DF=1, F= 4.02, P= 0.048) (Fig. 4).

Finally, based on all experiments, grouping information by using tukey
method at 95% confidence interval is shown in Table 3.

Cannibalism is a widespread phenomenon in many arthropods. Most of the
time, this behavior can be seen during food scarity (Pervez et al., 2006). The
results of present experiments revealed that in both coccinellid species the forth
instar larvae were seemed to be more voracious and consumed higher number of
aphids. Al-Ansari (2011) observed similar results in C. undecimpunctata.

Based on our results coccinellid females appeared to be more reluctant in
consuming eggs. It’'s apparently due to the defensive materials like alkaloids,
pyrazines and quinolenes in coccinellids eggs. These resources synthesized by
coccinellids and protected their eggs from predation (Cottrel & Yeargan, 1998a,b;
Agarwala & Yasuda, 2001). Our result is in spite of Agarwala (1991). He reported
that coccinellids eat eggs more efficiently than aphids.

In our experiments, in the presence of aphids and eggs, rate of aphid
consumption was more than eggs. Our results support the inferences of Burgio et
al. (2002), who suggested that in presence of alternative food source, the
percentage of eggs attacked was lower than without an alternative food.
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In all of our experiments and in both coccinellids, rate of cannibalism at
starved conditions was significantly higher than satiety conditions. There is a
possibility of high- level cannibalism when aphids are scare. It is because of high
relative frequency of encounters between prey and predator (Dixon, 1959). When
aphid population collapse, larvae and adults of coccinellids are under great
pressure to survive, so unhatched eggs or smaller larvae of ladybirds are the easy
targets (Agarwala, 1991).

Situations which form the attack strategy of ladybirds in the selection of food
are little understood. Sometime, ladybirds are expected to adjust their attack on
prey by assessing its availability. Most of the times they prefer larger and assured
food supply for themselves and their offspring. In Food scarcity, cannibalism is an
important evolutionary behavior for coccinellids to survive and complete their
development.
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Table 1. Rate of food consumption in C. septempunctata and H. variegata larvae and adult

females.
Larval instars
Adult female
Species Prey/diet 1# e 3rd dth
(From 130)
(From 25) (From 33) (From 120) (From 250)
Aphids 20.5£2.1 30.3£35 101.726.1 210.1£10.2 1255121
Eggs 17.2=4 40.1£3.1 60.3x143 110.8+5.5 T0.9=8.1
C. seprempunciata
Eggs with Egg: 0 0 332s56 6032 78201
aphids Aphids 18.4=11 28.5£32 63.6=3.2 1254263 80.3=8.7
Aphids 18.2=18 454262 08.3=5.5 180.1=8.7 115=74
Egzs 15.1£3.5 279£6.1 54.3=8.6 97.3£55 30.5=8.9
H. variegata
Egzs with Eggs 0 0 253221 39.8+7.5 5163
aphids Aphids 15.6=2.1 25£22 31.1=21 39168 46.2=4.6

Table 2. Comparison larval cannibalism of C. septempunctata and H. variegata at satiety

conditions.
Species DF F P
C. septempunctata 2 0.33 0.719
H. variegate 2 0.26 0.769

Table 3. Final grouping information on larval cannibalism between (A) C. septempunctata
and (B) H. variegata by using tukey’s method at 95% confidence interval.

Species Experiment Number Mean
A e3 20 3.22
A e4 20 2.8ab
B e3 20 2.8 ab
B e4 20 2.4
A el 20 1.9 @b
B el 20 1.6
A e2 20 1.4 2
B e2 20 0.9P
P
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Figure 1. Larval cannibalism in starved conditions (A) C. septempunctata and (B) H.
variegata. Different letters indicate that data are statistically significant.
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Figure 2. Comparison of adult cannibalism at starved conditions in (Hv) H. variegata and
(Cs) C. septempunctata. Different letters indicate that data are statistically significant.
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Figure 3. Comparison of cannibalistic behavior in (A) C. septempunctata and (B) H.
variegata at satiety and starved conditions. Different letters indicate that data are
statistically significant.
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Figure 4. Comparison of cannibalistic behavior between H. wvariegata and C.
septempunctata at starved conditions. Different letters indicate that data are statistically
significant.
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ABSTRACT: The aim of this study is to create a Turkish Red List of the longicorn beetles.
Moreover, presence such a Red List is necessary for Turkey. Even governmental evaluations
could cause some erroneous decisions due to absence such a Red List. Since, governmental
evaluations at the present time are based on the works that are realized with respect to the
European Red List. Furthernore, Turkey appears a continental property changeable in very
short distances in terms of climatical features and field structures. So, the status of
European fauna and the status of Turkish fauna are not the same. Clearly, there is no any
work that subjected to create a Turkish Red List except Parts I-VI. Hence, a series work is
planned with this purpose. This type of study is the seventh attempt for Turkey.

KEY WORDS: Red List, Conservation, Cerambycidae, Turkey

The purpose of the current study was to create a Turkish Red List of longicorn
beetles similarly to “European Red List of Saproxylic Beetles” that was compiled
by Ana Nieto & Keith N. A. Alexander and published by IUCN (International
Union for Conservation of Nature) in collaboration with the European Union in
2010. “European Red List of Saproxylic Beetles” includes 153 species within the
subfamilies Prioninae, Cerambycinae (including Stenopterinae) and Lamiinae of
the European Cerambycidae. In the future, I hope that the present work will be
lead to preparation a more comprehensive “Turkish Red List”.

Hence, a series work is planned with this purpose. The present study is
attempted as the seventh step of this aim. The previous works are Ozdikmen
(2014a,b,c,d,e,f). It should be noted that the using information at the present
work on Turkish longicorn beetles are on the base of my personal database. The
data of distribution are given on base of Lobl & Smetana (2010, 2011), Danilevsky
(2010a,b, 2012a,b,c,d, 2013), Ozdikmen (2011) and Miroshnikov (2011).
Identification of chorotypes is based on the chorotype classification of the
Anatolian fauna, proposed by Vigna Taglianti et al. (1999).

The evaluations of Turkish longicorn beetles at the present work based on
“The IUCN Red List Categories” that was presented in Part I (Ozdikmen, 2014a).

TURKISH RED LIST FOR STENOPTERINAE

SUBFAMILY CERAMBYCINAE Latreille, 1802: 211
TRIBE GRACILIINI Mulsant, 1839: 99
GENUS GRACILIA Audinet-Serville, 1834: 81
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SPECIES G. minuta (Fabricius, 1781: 235)
According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
known only from NW Turkey. So, Turkish Red List category of the species is NT.
Range: Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Iran, Turkey,
China, and Australian, Oriental, Nearctic and Neotropical Regions.
Chorotype: Subcosmopolitan

———

GENUS PENICHROA Stephens, 1839: 270
SPECIES P. fasciata (Stephens, 1831: 250)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It
probably is rather widely distributed in Turkey. So, Turkish Red List category of the species
is LC.

Range: S Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Iran, Turkey,
Cyprus, Syria, Israel, North Africa (Algeria, Libya, Morocco, Tunusia).
Chorotype: Mediterranean

GENUS AXINOPALPIS Dejean, 1835: 332
SPECIES A. gracilis (Krynicki, 1832: 162)
SUBSPECIES A. g. gracilis (Krynicki, 1832: 162)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
represented only by the nominative subspecies in Turkey. It is known only from SC and SW
Anatolia for Turkey. So, Turkish Red List category of the subspecies is VU now.

Range: C and E Europe, Caucasus, Transcaucasia (Georgia), Turkey, Syria, Israel.
Chorotype: C and E European

GENUS HYBOMETOPIA Ganglbauer, 1889: 282
SPECIES H. starcki Ganglbauer, 1889: 285
European Red List of Saproxylic Beetles does not include the species rightly. It is known
only from N Anatolia for Turkey. So, Turkish Red List category of the species is VU.
Range: Caucasus, Transcaucasia (Georgia), Turkey.
Chorotype: SW-Asiatic
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Moreover, the species is represented by two subspecies in Turkey as the nominative
subspecies and H. starcki ivani Sama, 1996.

SUBSPECIES H. s. ivani Sama, 1996: 106
European Red List of Saproxylic Beetles does not include the endemic subspecies
rightly. It is known only from the type locality in NCW Anatolia. So, Turkish Red List
category of the subspecies is DD.
Range: Turkey.
Chorotype: Anatolian

SUBSPECIES H. s. starcki Ganglbauer, 1889: 285
European Red List of Saproxylic Beetles does not include the subspecies rightly. It is
known only from NC and NE Anatolia for Turkey. So, Turkish Red List category of the
species is VU.
Range: Caucasus, Transcaucasia (Georgia), Turkey.
Chorotype: SW-Asiatic

TRIBE OBRIINI Mulsant, 1839: 95
GENUS OBRIUM Dejean, 1821: 110
SPECIES O. brunnewm (Fabricius, 1792: 316)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It
probably is rather widely distributed in N Anatolia for Turkey. However, Turkish Red List
category of the species is NT now.

Range: Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Turkey.
Chorotype: European
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SPECIES O. cantharinum (Linnaeus, 1767: 637)
SUBSPECIES O. c. cantharinum (Linnaeus, 1767: 637)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
represented only by the nominative subspecies in Turkey. It is known only from W half of
Anatolia for Turkey. However, Turkish Red List category of the subspecies is NT now.
Range: Europe, Siberia, Far East Russia, Kazakhstan, Mongolia, China, Caucasus,
Transcaucasia (Armenia, Azerbaijan, Georgia), Turkey, and Neotropical Region.
Chorotype: Asiatic-European + Neotropical

GENUS ANATOLOBRIUM Adlbauer, 2004: 419
SPECIES A. eggeri Adlbauer, 2004: 421
European Red List of Saproxylic Beetles does not include the endemic species rightly. It
is known only from SCW Anatolia. So, Turkish Red List category of the species is EN.
Range: Turkey.
Chorotype: Anatolian

-t

TRIBE CERTALLINI Fairmaire, 1864: 149
GENUS CERTALLUM Dejean, 1821: 111
SPECIES C. ebulinum (Linnaeus, 1767: 637)

European Red List of Saproxylic Beetles does not include the species. It is widely
distributed in Turkey. So, Turkish Red List category of the species is LC.
Range: S Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Goergia), Iran, Iraq,
Turkey, Cyprus, Syria, Lebanon, Israel, Jordan, North Africa (Algeria, Egypt, Libya,
Morocco, Tunusia).
Chorotype: Turano-Mediterranean

SPECIES C. thoracicum (Sharp, 1880: 247)
European Red List of Saproxylic Beetles does not include the species. It is known only
from S Anatolia. So, Turkish Red List category of the species is DD.
Range: Turkey, Syria, Lebanon, Israel, Jordan, Iraq, Iran.
Chorotype: SW-Asiatic
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TRIBE DEILINI Fairmaire, 1864: 154
GENUS DELAGRANGEUS Pic, 1892: XCIII
SUBGENUS DELAGRANGEUS Pic, 1892: XCIII
SPECIES D. angustissimus Pic, 1892: XCIII
SUBSPECIES D. a. angustissimus Pic, 1892: XCIII

According to European Red List of Saproxylic Beetles, the species was placed in VU as
the other subspecies except the nominative subspecies. The species is represented only by
the nominative subspecies in Turkey. The endemic subspecies is known only from SC and
SW Anatolia. So, Turkish Red List category of the subspecies is VU now.
Range: Turkey.
Chorotype: Anatolian

GENUS DEILUS Audinet-Serville, 1834: 73
SPECIES D. fugax (Olivier, 1790: 253)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
known only from W half of Anatolia for Turkey. So, Turkish Red List category of the species
is NT now.

Range: C and E Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia),
Kazakhstan, Turkey, Cyprus, Syria, Lebanon, Israel, North Africa (Algeria, Libya, Morocco,
Tunusia).

Chorotype: Europeo-Mediterranean

SPECIES D. rugosicollis Rapuzzi & Sama, 2012: 668
SUBSPECIES D. r. rugosicollis Rapuzzi & Sama, 2012: 668
European Red List of Saproxylic Beetles does not include the species. It is represented
only by the nominative subspecies in Turkey. It is known only from SC Anatolia. So, Turkish
Red List category of the subspecies is VU.
Range: Turkey, Syria, Lebanon, Israel.
Chorotype: E-Mediterranean (Palestino-Taurian)
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TRIBE STENHOMALINI Miroshnikov, 1989: 742
GENUS STENHOMALUS White, 1855: 243
SUBGENUS OBRIOPSIS Miiller, 1948: 65
SPECIES S. bicolor (Kraatz, 1862: 126)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
known only from SC and SW Anatolia for Turkey. So, Turkish Red List category of the
species is NT now.

Range: C and E Europe, Turkey, Cyprus, Syria, Israel.
Chorotype: C and E European

TRIBE HYLOTRUPINI Zagajkevich, 1991: 67
GENUS HYLOTRUPES Audinet-Serville, 1834: 77
SPECIES H. bajulus (Linnaeus, 1758: 396)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
widely distributed in Turkey. So, Turkish Red List category of the species is LC.
Range: Europe, W Siberia, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia),
China, Turkey, Cyprus, Syria, Lebanon, Israel, Jordan, North Africa (Algeria, Canary
Islands, Egypt, Libya, Madeira Archipelago, Morocco, Tunusia), and Afrotropical,
Australian, Nearctic, Neotropical and Oriental Regions.
Chorotype: Cosmopolitan

TRIBE CALLIDIINI Kirby, 1837: 170
GENUS ROPALOPUS Mulsant, 1839: 40
SUBGENUS ROPALOPUS Mulsant, 1839: 40
SPECIES R. clavipes (Fabricius, 1775: 188)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It
probably is rather widely distributed in Turkey. So, Turkish Red List category of the species
is LC.

Range: Europe, Kazakhstan, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia),
Turkey, Iran.
Chorotype: European or Turano-European
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SPECIES R. femoratus (Linnaeus, 1758: 395)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
known only from European Turkey for Turkey. So, Turkish Red List category of the species
is DD.

Range: C and E Europe, Turkey.
Chorotype: C and E-European

SPECIES R. hanae Sama & Rejzek, 2002: 105
European Red List of Saproxylic Beetles does not include the endemic species rightly. It
is known only from the type locality in E Anatolia. So, Turkish Red List category of the
species is DD.
Range: Turkey.
Chorotype: Anatolian

SPECIES R. insubricus (Germar, 1824: 154)
SUBSPECIES R. i. insubricus (Germar, 1824: 154)

According to European Red List of Saproxylic Beetles, the species was placed in NT. It is
represented only by the nominative subspecies in Turkey. It is known only from NW Turkey.
So, Turkish Red List category of the subspecies is EN now.

Range: C and S Europe, Turkey.
Chorotype: C and S-European

SPECIES R. ledereri (Fairmaire, 1866: 269)
European Red List of Saproxylic Beetles does not include the species. It is known only
from S Anatolia for Turkey. So, Turkish Red List category of the species is VU.
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Range: Turkey, Syria, Israel, Jordan.
Chorotype: E-Mediterranean (Palestino-Taurian)

Moreover, the species is represented by two subspecies in Turkey as the nominative
subspecies and R. ledereri wittmeri Demelt, 1970.

SUBSPECIES R. L. ledereri (Fairmaire, 1866: 269)

European Red List of Saproxylic Beetles does not include the subspecies. It is known
only from SCW Anatolia for Turkey. So, Turkish Red List category of the subspecies is EN.
Range: Turkey, Syria.

Chorotype: E-Mediterranean or SW-Asiatic (Syro-Anatolian)

SUBSPECIES R. l. wittmeri Demelt, 1970: 31
European Red List of Saproxylic Beetles does not include the subspecies. It is known
only from SC and SCE Anatolia for Turkey. So, Turkish Red List category of the subspecies is
VU.
Range: Turkey, Israel, Jordan.
Chorotype: E-Mediterranean (Palestino-Taurian)

SPECIES R. lederi (Ganglbauer, 1882: 747)

According to European Red List of Saproxylic Beetles, the species was placed in NE. It is
known only from NC Anatolia for Turkey. So, Turkish Red List category of the species is EN
now.

Range: E Europe (Ukraine), Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia),
Turkey.
Chorotype: SW-Asiatic
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SPECIES R. macropus (Germar, 1824: 514)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It
probably is rather widely distributed in N Turkey. So, Turkish Red List category of the
species is LC.

Range: C and E Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Iran,
Turkey.
Chorotype: C and E-European

= [

SPECIES R. sculpturatus (Pic, 1931: 9)

European Red List of Saproxylic Beetles does not include the endemic species rightly. It
is known only from N Anatolia. So, Turkish Red List category of the species is NT now.
Range: Turkey.

Chorotype: Anatolian

GENUS LEIODERES Redtenbacher, 1849: 482
SPECIES L. tuerki (Ganglbauer, 1886: 517)

European Red List of Saproxylic Beetles does not include the species rightly. It probably
is rather widely distributed in Anatolia for Turkey. However, Turkish Red List category of
the species is NT now.

Range: Turkey, Syria, Lebanon.
Chorotype: E-Mediterranean (Palestino-Taurian)

GENUS SEMANOTUS Mulsant, 1839: 54
SPECIES S. russicus (Fabricius, 1777: 232)
SUBSPECIES S. r. russicus (Fabricius, 1777: 232)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
represented only by the nominative subspecies in Turkey. It is known only from SC and SW
Anatolia for Turkey. So, Turkish Red List category of the subspecies is NT now.

Range: C and E Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Turkey,
Syria, Lebanon, Jordan.
Chorotype: C and E-European
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GENUS CALLIDIUM Fabricius, 1775: 187
SUBGENUS CALLIDIUM Fabricius, 1775: 187
SPECIES C. syriacum Pic, 1892: CXI

European Red List of Saproxylic Beetles does not include the species rightly. It is known
only from SC and SW Anatolia for Turkey. So, Turkish Red List category of the species is NT
now.
Range: Turkey, Syria.
Chorotype: E-Mediterranean or SW-Asiatic (Syro-Anatolian)

SPECIES C. violaceum (Fabricius, 1775: 395)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
known only from N Anatolia for Turkey. However, Turkish Red List category of the species
is DD now.

Range: Europe, Siberia, Far East Russia, Kazakhstan, Mongolia, Korea, China, Japan,
Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Turkey.
Chorotype: Asiatic-European

SUBGENUS CALLIDOSTOLA Reitter, 1913: 37
SPECIES C. aeneum (DeGeer, 1775: 89)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
known only from NE and SCW Anatolia for Turkey. So, Turkish Red List category of the
species is NT now.

Range: Europe, Siberia, Far East Russia, Kazakhstan, Mongolia, China, Japan, Caucasus,
Transcaucasia (Azerbaijan, Georgia), Turkey.
Chorotype: Asiatic-European
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Moreover, the species is represented by two subspecies in Turkey as the nominative
subspecies and C. aeneum pilosicollis Ozdikmen & Aytar, 2014.

SUBSPECIES C. a. aeneum (DeGeer, 1775: 89)
According to European Red List of Saproxylic Beetles, the subspecies was placed in LC.
It is known only from NE Anatolia for Turkey. So, Turkish Red List category of the
subspecies is VU now.
Range: Europe, Siberia, Far East Russia, Kazakhstan, Mongolia, China, Japan, Caucasus,
Turkey.
Chorotype: Asiatic-European

‘¢

SUBSPECIES C. a. pilosicollis Ozdikmen & Aytar, 2014
European Red List of Saproxylic Beetles does not include the endemic subspecies
rightly. It is known only from SCW Anatolia for Turkey. So, Turkish Red List category of the
subspecies is DD now.
Range: Turkey.
Chorotype: Anatolian

GENUS PYRRHIDIUM Fairmaire, 1864: 133
SPECIES P. sanguineum (Linnaeus, 1758: 396)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It
probably is wider distributed than known in Turkey. However, Turkish Red List category of
the species is DD now.

Range: Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Iran, Turkey,
Syria, North Africa (Algeria, Tunusia).
Chorotype: Turano-Europeo-Mediterranean

GENUS PHYMATODES Mulsant, 1839: 47
SUBGENUS MELASMETUS Reitter, 1913: 39
SPECIES P. femoralis (Ménétriés, 1832: 228)
SUBSPECIES P. f. demelti Heyrovsky, 1962: 41
European Red List of Saproxylic Beetles does not include the endemic subspecies
rightly. The species is represented only by the subspecies P. femoralis demelti in Turkey. It
is known only from NW Turkey. So, Turkish Red List category of the subspecies is EN now.
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Range: Turkey.
Chorotype: Anatolian

SUBGENUS PHYMATODES Mulsant, 1839: 47
SPECIES P. testaceus (Linnaeus, 1758: 396)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It
probably is widely distributed in Turkey. So, Turkish Red List category of the species is LC.
Range: Europe, Siberia, Far East Russia, Kazakhstan, Japan, Caucasus, Transcaucasia
(Armenia, Azerbaijan, Georgia), Turkey, Cyprus, Syria, Israel, Iraq, North Africa (Algeria,
Madeira Archipelago, Morocco, Tunusia), Nearctic.

Chorotype: Holarctic

-
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SUBGENUS PHYMATODERUS Reitter, 1913: 39 nec Dejean, 1837
SPECIES P. lividus (Rossi, 1794: 98)

According to European Red List of Saproxylic Beetles, the species was placed in NT. It
probably is rather widely distributed in W half of Turkey. So, Turkish Red List category of
the species is NT.

Range: S and E Europe, Caucasus, Transcaucasia (Azerbaijan, Georgia), Turkey, Syria,
Lebanon, North Africa (Algeria).
Chorotype: Europeo-Mediterranean

SPECIES P. pusillus (Fabricius, 1787: 155)
SUBSPECIES P. p. pusillus (Fabricius, 1787: 155)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
represented only by the nominative subspecies in Turkey now. It probably is rather widely
distributed in Turkey. So, Turkish Red List category of the species is DD.

Range: C and E Europe, Turkey.
Chorotype: C and E European
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SUBGENUS PHYMATODELLUS Reitter, 1913: 40
SPECIES P. rufipes (Fabricius, 1777: 232)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It
probably is rather widely distributed at least in W half of Turkey. So, Turkish Red List
category of the species is NT.

Range: C and E Europe, Caucasus, Turkey, Syria, Israel.
Chorotype: C and E European + E-Mediterranean

Moreover, the species is represented by two subspecies in Turkey as the nominative
subspecies and P. rufipes syriacus (Pic, 1891).

SUBSPECIES P. r. rufipes (Fabricius, 1777: 232)
According to European Red List of Saproxylic Beetles, the subspecies was placed in LC.
It is known only from NW Anatolia for Turkey. So, Turkish Red List category of the
subspecies is DD.
Range: C and E Europe, Caucasus, Turkey.
Chorotype: C and E European

SUBSPECIES P. r. syriacus (Pic, 1891: 118)

European Red List of Saproxylic Beetles does not include the subspecies rightly. It is
known only from SC and SW Anatolia for Turkey. So, Turkish Red List category of the
subspecies is NT now.

Range: Turkey, Syria, Israel.
Chorotype: E-Mediterranean (Palestino-Taurian)
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SUBGENUS POECILIUM Fairmaire, 1864: 134
SPECIES P. alni (Linnaeus, 1767: 639)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It
probably is wider distributed than known in Turkey. So, Turkish Red List category of the
species is NT now.

Range: Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Iran,
Kazakhstan, Turkey.
Chorotype: Turano-European

e ——

Moreover, the species is represented by two subspecies in Turkey as the nominative
subspecies and P. alni pici (Aurivillius, 1912).

SUBSPECIES P. a. alni (Linnaeus, 1767: 639)
According to European Red List of Saproxylic Beetles, the subspecies was placed in LC.
It probably is wider distributed than known in Turkey. So, Turkish Red List category of the
subspecies is NT.
Range: Europe, Caucasus, Kazakhstan, Turkey.
Chorotype: European

SUBSPECIES P. a. pici (Aurivillius, 1912: 349)

European Red List of Saproxylic Beetles does not include the subspecies rightly. It
probably is distributed only in NE Anatolian for Turkey. So, Turkish Red List category of the
subspecies is NE now.

Range: Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Iran, Turkey.
Chorotype: SW-Asiatic

SPECIES P. kasnaki (Sama, 2011: 826)

European Red List of Saproxylic Beetles does not include the endemic species rightly. It
is known only from SCW Anatolia. So, Turkish Red List category of the species is VU now.
Range: Turkey.

Chorotype: Anatolian
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SPECIES P. magnanii (Sama & Rapuzzi, 1999: 468)

European Red List of Saproxylic Beetles does not include the endemic species rightly. It
is known only from the type localities in SCW Anatolia. So, Turkish Red List category of the
species is DD now.

Range: Turkey.
Chorotype: Anatolian

SUBGENUS PARAPHYMATODES (Plavilstshikov, 1934: 215)
SPECIES P. fasciatus (Villers, 1789: 257)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
known only from SC Anatolia for Turkey now. So, Turkish Red List category of the species is
VU.

Range: C and E Europe, Turkey, Cyprus, Israel.
Chorotype: C and E European + E-Mediterranean

GENUS LIODERINA Ganglbauer, 1886: 517
SPECIES L. linearis (Hampe, 1871: 335)
According to European Red List of Saproxylic Beetles, the species was placed in DD. It

is known only from C Anatolia for Turkey now. So, Turkish Red List category of the species
is DD.

Range: C and E Europe, Turkey.
Chorotype: C and E European

Note: The conclusions and cited references for Turkish Cerambycinae will be
presented at the end of evaluations in Part VIII.
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ABSTRACT: Atractothrombium sylvaticum (C. L. Koch, 1835) is described based on active
postlarval forms and larvae obtained from adult females kept in the laboratory. This genus is
first new record from Turkey. Original drawings for all known stages of the species are
included. Also, morphological features, biology and zoogeographical distributions are given
here.
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Microtrombidiidae Thor, 1935 have got 115 genus and the genus of
Atractothrombium Feider, 1952 have 14 species (Makol & Wohtlmann, 2012). To
date, this genus hasn’t been reported from Turkey (Erman et al., 2007; Makol &
Wohtlmann, 2012).

In this paper adults and deutonymphs of Atractothrombium sylvaticum (C. L.
Koch, 1835) collected from soil and larvae were obtained from females and
described and illustrated which is collected from Erzincan, Turkey.

MATERIAL AND METHODS

The following collecting methods were used: hand collecting, litter sifting and
extraction in Berlese funnels. Larvae were reared from eggs deposited by adults
collected in the field. Larvae obtained from females under conditions of
laboratory. Females for lay eggs were used glass vials (34x24mm), filled to the
upper margin with charcoaled Plaster-of Paris.

Examined material was preserved in 70% ethyl alcohol and cleared in 9%
KOH. Specimens for light microscope studies were fixed on slides in Hoyer’s
medium (Krantz & Walter, 2009). Measurements were taken and drawings made
under a Leica DM 4000 microscope with differential interference contrast and
phase contrast. For morphological terminology see by Gabry$ (1999) and Makol
(2005) followed in the text. All measurements are given in micrometers (um).

RESULTS AND DISCUSSION

Family Microtrombidiidae Thor, 1935
Genus: Atractothrombium Feider, 1952
Type sp.: Microtrombidium fusicomum Berlese, 1910

Atractothrombium sylvaticum (C. L. Koch, 1835)
Adult. Standart measurements in Table 1. Colour in life red or reddish. Idiosoma
slightly enlarged in the shoulders and narrowed toward the end (Fig. 1). Body
length is 1630-1992 and width 1248-1469.
Gnathosoma. Chelicera is typical for Microtrombidiidae and internal edge of
cheliceral blade serrated (Fig. 2). Medial surface of palp tibia one robust
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paradont, two row ctenidia and radula. Distal ctenidium of palp tibia composed of
4-5 long and strong spinisetae situated behind paradont. Proximal ctenidium
consists of 5—7 thinner and more slender spinisetae. Radula consist of 9-10 spine
like setae (Fig. 3). Lateral face of palp tibia covered setulose or few nude setae and
with long, strong basidont situated at the base of palp tarsus and with one long,
smooth, whip-like setae at the base of odontus. Tip of palp tarsus with 1
eupathidia (Q) and 3 solenidion (w) (Fig. 4).

Idiosoma. Anterior border of aspidosoma triangular in outline (Fig. 5). Anterior
process of crista metopica narrowed toward the end and border of anterior region
not merge with vertex. Sclerotized vertex with 21-25 long, setulose and
nonsensillary setae (AM). Sensillary area of crista metopica rounded and bear two
medium lenght, smooth sensillary setae. Posterior process distinct, sessile double
eyes placed on at half length of the anterior part of crista metopica and anterior
lenses much bigger than posterior ones. Dorsal opisthosomal setae uniform,
short, narrowing distally, covered with delicate setules (Fig. 6). Mid-dorsal setae
(mdS) of almost the same length as post-dorsal ones (pdS). Ventral setae uniform,
slightly longer and narrowed. Genital opening between koksa III and IV; consist
of epivalve and centrovalve. Centrovalves covered densely with nude setae and
epivalve with delicate setae; three pairs of genital acetabula (Fig. 7). Anus with
barbed setae (Fig. 8).

Legs. Each one occur seven part. Legs without lamellar processes, shorter than
idiosoma and with one pair claw (Fig. 9).

Deutonymphs. Body smaller than adult. Other characters as in adults. Medial
surface of palp tibia one paradont, one row ctenidia and radula (Fig. 10). Lateral
face of palp tibia covered setulose or few nude setae and with thiny, long basidont
situated at the base of palp tarsus (Fig. 11). Two pairs of genital papillae (Fig. 12).

Larvae. Standard measurements in Table 2. All larvae reared collected the field
from females in the laboratory condition. Colour in life orange.

Gnathosoma. (Fig.13). Chelicera typical, cheliceral blade with teeth along on
internal edge, slightly curved, and sharp towards the tip (Fig. 14). Movable
gnathosoma typical and at anterior end with a ring-like sclerite (stephanostome)
bearing about 30-40 distal teeth (Fig. 13). One pair of protorostral (adoral) setae
situated laterally. Ventrally at anterior part of gnathosoma a pair of prominent
tritorostral (subcapitular) setae, each with 7—8 finger-like setules at the distal
end. Palpal formula: fPp: 0-N-N-NNN-NN®{CNNNN. Palp femur and genu each
with one minute spine-like seta. Palp tibia with one smooth seta, one small seta
and one minute spine setae. Palp tibial claw (odontus) distinctly bifurcate in more
than half of its length. Palp tarsus with one prominent proximal solenidion (w),
two eupathidia({), two long and four short spine setae (Fig. 15).

Idiosoma, dorsum (Fig. 16). Scutum (L 176, W 150) with laterally stolascutum.
Scutum surface of the sclerite punctuated. Setae on scutum: anterior pair AM
smooth, median pair AL smooth and posterior pair PL thicker and short barbed.
One pair of smooth trichobothria (S) towards the end pointed. Laterally at the
level of posterior end of scutum paired eye lenses on common sclerites. Scutellum
punctuate, with striation similar to that on scutum, bears one pair of barbed c:
setae situated at half length of the sclerite. Dorsal setae formula: fD: (2)4-6-6-6-
4. Setae d; on the largest plates, setae c2 on the second largest plates, setae, c3-d;s-
er-3-f1-3-h: smaller platelets.

Idiosoma, ventrum (Fig. 17). One pair of Claparéde’s organs laterally between
coxae I and II. Coxal plates punctuated. Coxa I with setae 1a placed in medial
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position and nude, 1b lateral position, bifurcate. Supracoxala I absent. Coxa II
with setae 2b bifurcate. Coxa III with setae 3b with bifurcate. One pair of
setulated intercoxal setae 3a, nude and pointed top of the end. Posteriorly
following four barbed setae anterior and lateral to anal opening. Anal opening
without sclerite.

Legs (Figs 18-20). Segmentation formula: 6-6-6. Leg chaetotaxy in Table 3.
Excluding of sensillar setae, all setae with setules. All tarsi with one paired claws
and claw-like empodium. Leg III tarsus with modified inner claw (smilum), scopa
and lophotrix (Fig. 20).

Material examined. 02.06.2011, 6 female, 4 postlarvae and 15 deutonimf.
Grassy-mossy soil, N39°36'42" E39°28'53" 2060 m Ergan Mountain, Erzincan,
Turkey. Leg. S.Adil. 09.06.2012 4 female. Grassy-mossy soil, N39°36'22"
E39°28'55" 2065 m. Ergan Mountain, Erzincan, Turkey. Leg. S.Adil.

Distribution. Austria, France, Germany, Hungary, Ireland, Italy, Norway,
Poland, Romania, Switzerland, Netherlands (Makol & Wohltmann, 2012). New
for Turkish fauna.

Biology. Adults (n=6 female, 4 postlarvae and 15 deutonimf) collected from land
(grassy and mossy area) in April-May 2011. 6 females deposited eggs 10-17 days at
laboratory condition. Eggs single pack and colour of light orange. Eggs developed
into prelarvae 6-8 days and 13-17 days larvae. Totally 166 larvae obtained from
eggs.

DISCUSSION

Turkish specimens of Atractothrombium sylvaticum differs some
morphological differences from European specimens (Gabrys, et al. 2005): Adults
of Turkish specimens differs from European specimens in several respect.
Proximal ctenidium of Turkish specimens consist of 6-7 thinner spinisetae,
European specimens consist of 5-9 setae; the radula of Turkish specimens consist
of 8-10 long spine like setae, European specimens consist of 5-9 setae. Inaddition,
morphological differences are available of these specimens (see Table 1).

Turkish specimens larvae also differ from European specimens larvae by the
AL setae and coxal setae. Turkish specimens setae on scutum AL nude, thicker
and pointed towards the end, European specimens AL setae few short barb and
thinner. Turkey specimens on coxa I 1a setae nude and pointed towards the end,
coxa II 2a bifurcate, coxa III 3a nude or thiny setules and 3b bifurcate, European
specimens on coxa I 1a setae with 0-1 setules, coxa IT 2a with 1-3 setules, coxa IIT
3a and 3b with 2-3 setules. All coxal setae are thicker than European specimens.
Morphometric data on larvae of Turkish specimens and European specimens
show of Table 2. In addition, morphological differences are available chaetotaxy
of legs I-III (genu-tarsus) for larvae of Turkish specimens and European species
(see Table 3).
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Table 1. Morphometric data on adults of Atractothrombium sylvaticum.
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Figures 1-4. Atractothrombium sylvaticum Adult. (1) General view, in transparency, setae
omitted; (2) chelicera; (3) palp tibia and tarsus, medial aspect; (4) palp tibia and tarsus,
lateral aspect.
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Table 2. Morphometric data on larva of Atractothrombium sylvaticum.
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Tr 11 36.8 41.3 32 45

Table 3. Chaetotaxy of legs I-III (genu-tarsus) for larvae of Atractothrombium sylvaticum.

4 B, 20, 1k 4B,20, 1

6 B, 20, 1k 6B,2¢,1x

16(17) B,2 {1 w,1 ¢ 17B,2¢1w,1¢
2B,10,1k 2B,10,1k

5B,2¢ 5B,2¢
13B,1w,1{1¢ 13B,1w,1¢,1
2B,10 2B,10

5B 5(6) B

10 B, lothotrix, scopa 10 B, lophotrix, scopa
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Figures 5-9. Atractothrombium sylvaticum Adult. (5) crista metopica region; (6) dorsal
opisthosomal setae (pdS); (7) genital opening; (8) anus; (9) leg I, setae omitted.

Figures 10-12. Atractothrombium sylvaticum Deutonimf. (10) palp tibia and tarsus, medial
aspect; (11) palp tibia and tarsus, lateral aspect; (12) genital opening.
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Figures 13-17. Atractothrombium sylvaticum, larva. (13) Gnathosoma, ventral view; or =
protorostral seta, st = stephanostome, bs = tritorostral seta; (14) chelicerata; (15) palp
dorso-lateral aspect; (16) dorsal sides of the body; (17) ventral dorsal side of the body; clp =
Claparéde’s organ.
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Figures 18-20. Atractothrombium sylvaticum, larva. (18) leg I; (19) leg II; (20) leg III
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ABSTRACT: In this study, we evaluated the effects of five diets including: (1) wheat flour +
wheat bran (3:1 w/w) (FB), (2) wheat germ + brewer's yeast + glycerol (10:1:2 w/w) (MYG),
(3) wheat germ + brewer's yeast (10:1 w/w) (MY), (4) wheat bran + brewer's yeast + glycerol
(20:1:2 w/w) (BYG), and (5) wheat bran + brewer's yeast + glycerol + water (100:5:10:5
w/w) (BYGW) on some biological parameters of the Mediterranean flour moth, Anagasta
kuehniella. All experiments were done at laboratory conditions of 25 + 2 °C temp., 70 + 8%
R.H., and L:D 12:12. Each experiment repeated four times. Some biological properties of
larvae and adults investigated. Results showed that rearing diets had no effect on embryonic
development and percentage egg hatch. Highest means of larval period, pre-oviposition
period, and egg to adult emergence period; and lowest means of weight of male and female
larvae, pupae, and adults, female fecundity, and adult males' and females' longevity were
observed on BYG diet. In contrast, highest means of female fecundity, percentage of survival
from egg to adult, weight of larvae, pupae and adults, and adult longevity, and lowest means
of per-oviposition period, larval period, and egg to adult emergence period observed on FB
and MYG diets. Based on these parameters, FB and MYG diets (MYG without considering
the economic costs) are the best diets for rearing the Mediterranean flour moth.

KEY WORDS: Mediterranean flour moth, artificial diet, biological properties.

The Mediterranean flour moth Anagasta kuehniella (Zeller), as a beneficial
insect, has its own significance both in mass-rearing programs of parasitoid
wasps; and in physiological, toxicological, and ecological investigations. This
moth and other stored-product moths and beetles are often used in laboratories
with the aim of studying insect life histories and adult mating strategies (Ryne et
al., 2004). These insects are cosmopolitan and are able to develop in different
commodities and have adapted to live in high densities and on abundant but poor
diets (Trematerra, 1997). By literature review, it was revealed that in those
laboratory experiments in which this insect and its closely related species, the
Almond moth Ephestia cautella (Walker), were used for purposes other than
mass rearing, larvae were reared on standard artificial diets including wheat
germ, glycerol, dried yeast and wheat bran (eg. Cook et al., 1997; Sasaki &
Ishikawa, 1999; Ikeda et al., 2003; Ryne et al., 2004) instead of natural diets of
wheat flour and bran or flours and kernels of other grains. This is mainly done to
eliminate the unrecognizable and variable effects of natural diets (Ryne et al.,
2004). In insect artificial dies, glycerol is added as an additional nutrient to
prevent mold growth (Norris, 1934; Bell, 1975) and to act as a humectant because
first instars rarely survive if dietary moisture is too low (Benson, 1973). Some
artificial diets such as an artificial one consisting of a hybrid commercial yellow
maize and yeast and a diet containing white maize with very high lysine and
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tryptophan contents added to yeast can use for mass rearing of Trichogramma
spp. on A. kuehniella (Magrini et al., 1995). Due to this and because of lacking any
comprehensive investigation regarding the effects of these diets on the biology of
this insect, the present study carried out to compare selected artificial diets with a
natural food containing wheat flour and bran, and also to pave the way for
choosing the best and the most appropriate artificial diet in prospective
researches with ecological, toxicological, and physiological aims.

MATERIALS AND METHODS

Insect culture

To fulfill the project, newly laid eggs (max. 24 hrs old) of A. kuehniella were
used. The larvae reared on wheat flour for 5 generations. Experimental conditions
were as 25+2 °C Temp., 70 + 8% R.H., and Li12: D12.

Food treatments

The ingredients of diets in the present study included wheat flour, wheat bran,
wheat germ, brewer's yeast, and glycerol. The treatments comprised of: (1) wheat
flour + wheat bran (FB) (3:1 w/w) (Yazdanian et al., 2000); (2) wheat germ +
brewer's yeast + glycerol (MYG) (10:1:2 w/w) (Ryne et al., 2004); (3) wheat germ
+ brewer's yeast (MY) (10:1 w/w) (Ryne et al., 2004); (4) wheat bran + brewer's
yeast + glycerol + water (BYGW) (100:5:10:5 w/w) (Tkeda et al. 2003); and (5)
wheat bran + brewer's yeast + glycerol (BYG) (20:1:2 w/w) (Sasaki & Ishikawa,
1999). The experiments conducted in a one-way ANOVA with four replications.

Biological parameters

In this study, we investigated the following biological parameters: larval
period duration (the days between the observations of first instars to emergence
of the first pupa); weight of fifth instars, pupae, and adult males and females
(weighting of 20 individuals from each developmental stage; in the case of fifth
instars, those who were finished their feeding were selected); fecundity (random
selection of 25 pairs of males and females with maximum longevity of 12 hrs from
each treatment and counting eggs laid every day); Male and female adults'
longevity, proportions of eggs hatched, and survival from egg to adult (rearing of
100 eggs in each replication and calculating the percentage of survival using the
formula: Survival % = [No. of adults emerged/No. of eggs] x 100).

Data analyses
The data were analyzed by using the MSTAT-C statistical software (ver. 2.10).
Means were separated by using the LSD test, at P = 0.01.

RESULTS AND DISCUSSION

Larval period

In the present study, the shortest and longest larval periods observed in MYG
(14.00 days) and BYG (23.75 days) diets (F415 = 57.49; P = 0.0000) (Fig. 1).
Yazdanian et al. (2000) reported that in moisten diets (12% moisture content),
larval period declined compared to dry diets (8% moisture content). According to
our results, in diets containing glycerol, due to provision and retention of
moisture by glycerol (Ryne et al., 2004), larvae contribute less energy for feeding
and producing metabolic water and their food needs are provided at a higher
speed. As a result, larval period decreases (Yazdanian et al., 2000). On the other
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hand, in diets containing wheat bran, due to its toughness, the larvae (especially
firs instars) feed hardly on them and consequently larval period prolongs
(Yazdanian et al., 2000). Adding water to BYG diet (the BYGW diet), because of
providing more food moisture, decreased the larval period significantly (Fig. 1).

Weight of fifth instars male and female larvae

The main effects, diet (F430 = 17.52) and sex (Fiz0 = 18.17) were highly
significant (P < 0.0002). However, the associated interaction, diet x sex (Fs30 =
1.75) was not significant (P = 0.165).

According to the results of this investigation, the highest weights for fifth
instars male and female larvae observed in MYG (26.60 and 28.46 mg), MY
(26.64 and 27.52 mg), and FB (21.55 and 26.58 mg) diets while the lowest ones
observed in BYG (20.40 and 21.45 mg) diet (Fig. 2). In all investigated diets,
female larvae weighed more than male ones. Yazdanian et al. (2000) reported
that rearing the larvae on diets containing wheat flour + wheat bran (3:1 w/w),
wheat flour, wheat flour + wheat bran (1:1 w/w), and wheat flour + wheat bran
(1:3 w/w) resulted to the highest weight of fifth instars male and female larvae,
respectively. They justified the maximum growth on diet containing 25% bran
with the fact that only fifth instars were capable of feeding on bran and this
together with the nutrient richness of bran comparing to flour have increased the
larval body weight. In diets lacking bran, though larvae fed well on them, they
weighed less due to lack of nutrients. In diets containing higher amounts of bran,
because of feeding of first, second and third instars on rough particles of bran,
and because of tension imposed on them, more body weight loss is depicted that
their later effects are shown in pupae and adults. Ziaie Madbooni & Farshbaf Pour
Abad (2012) did not observe any significant difference in larval body weight by
rearing the A. kuehniella on different cultivars of wheat (Rasad, Shiroodi, Tajan,
Gowhadasht, Niknejhad, N-80-19, Zagros, Azar 2, Sardari, and Arta), except for
Shiroodi and Arta. In these two cultivars, because of insufficient flour available to
larvae, their body weight decreased. The kernels of these two cultivars have high
moisture contents and roughness, and are not well grind. As a result, larvae
especially early instars cannot feed properly. In the present study, feeding of early
instars from BYG diet decreased larval body weight due to the presence of bran in
the diet and feeding stresses by consuming it. Adding water to this diet (BYGW
diet) helped to increase larval body weight (for female larvae significantly). In
MYG and MY diets, the presence of brewer's yeast and wheat germ, which are two
substances containing vitamins, could lead to higher body weight. In all diets,
female larvae weighed more than male ones that this corresponds to Yazdanian et
al. (2000) and Eyvazian Kari (2001).

Weight of male and female pupae

As for the previous biological parameter, the main effects, diet (F4,30 = 18.15)
and sex (Fi30 = 11.91) were highly significant (P < 0.0017) and the associated
interaction, diet x sex (F4,30 = 1.17) was not significant (P = 0.345).

Highest weights of male and female pupae observed in MYG (24.50 and 27.83
mg) and MY (21.77 and 25.09 mg) diets and the lowest amounts observed in BYG
(15.03 and 17.88 mg) diet (Fig. 3). Rodriguez et al. (1988) reared the larval A.
kuehniella on four seeds (soybean, barley, wheat, and corn) and two vitamin
containing foods (wheat germ and bread yeast) and observed that adding wheat
germ and bread yeast to diet increased body weight of female pupae.
Furthermore, body weight of female pupae was higher than that of male pupae. In
our study, this is also true about the male pupae. They suggested that in A.
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kuehniella, weight of pupae is related to the larval diets. Higher body weight of
female pupae comparing to the male ones is in correlation with female and male
larval body weight from which they have evolved.

Weight of male and female adults

In this case, not only the main effects, diet (F430 = 72.30) and sex (Fizo =
103.52) were highly significant (P = 0.0000), but the associated interaction, diet
x sex (F4,30 = 21.60) was also highly significant (P = 0.0000).

As for the two previous biological parameters, highest body weights for male
and female adults observed in MYG (15.16 and 22.49 mg) and MY (12.54 and
20.50 mg) diets, and the least ones observed in BYG (8.57 and 10.31 mg) diet (Fig.
4). Yazdanian et al. (2000) reported that highest means of male and female
adults' body weight reared on different diets containing different proportions of
wheat flour and bran varied from 9.04 up to 15.13 mg for males, and from 15.39
up to 21.53 mg for females that showed a significant difference. In their study, dry
and moisten diets (with 8% and 12% moisture content, respectively) had no effect
on body weight. Eyvazian Kari (2001) also reported means from 12.42 up to 17.31
mg and from 17.11 up to 23.96 mg for male and female adults, respectively, reared
on diets containing wheat flour and bran. Vieira et al. (1995) reported that the
male and female adult weight on three different textures of maize flour (fine,
medium, and coarse) were 13.19, 14.77, and 12.38 mg for males and 19.37, 21.81,
and 18.30 mg for females. In an experiment with soft wheat flours with the same
nutritional value but different particle size, rearing on samples with greatest
particle size (250-419 um) caused the highest mean number of adults and the
shortest developmental period (Locatelli et al., 2008). This insect prefers flours
(Yazdanian et al., 2000; Eyvazian Kari, 2001) and it is suggested that particle size
of flours with the same nutritional value determines the suitability of flour for this
species. Like fifth instars and pupae, and in all treatments, female adult weight
was more than that of male counterparts. The significance of the interaction of
two main effects (i.e. diet x sex) on adults' body weight (but not on the weights of
larvae and pupae) reveals the probable different efficiencies of digested food by
and hence in the digestive physiology of male and female larvae, which affect the
adult stage.

Fecundity

According to results, the higher oviposition rate (eggs/female) observed in FB
(325.76 eggs), MYG (295.72 eggs), MY (234.40 eggs), BYGW (205.56 eggs), and
BYG (105.56 eggs) diets, respectively (Fy,120 = 27.08; P = 0.0000) (Fig. 5). These
results are correlated with means of females' body weight. Solis et al. (2006)
reported that fecundities of A. kuehniella on three artificial diets: corn meal,
bread crumb, and a mixture of both in equal proportions were equal to 203.82,
154.42, and 226.62 eggs/female, respectively. In a research by Yazdanian et al.
(2000), the number of eggs laid by females reared on dry and moisten diets of:
wheat flour + wheat bran (3:1), wheat flour, wheat flour + wheat bran (1:1), and
wheat flour + wheat bran (1:3) were respectively evaluated as 347.37 & 354,
297.30 & 316.97, 280.00 & 288.00, and 264.00 & 269.00 eggs/female. The
number of eggs per female by rearing larvae on different diets containing wheat
flour and bran (Eyvazian Kari, 2001) varied from 289 up to 411. Decreasing the
fecundity of this species due to the feeding of larvae on rough food particles and
weight loss of female adults as e result are in accordance with Yazdanian et al.
(2000) and Eyvazian Kari (2001) findings.
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Male and female adults' longevity

ANOVA of data showed that the main effect, diet (F4240 = 19.01) and the
associated interaction, diet x sex (Fy240 = 4.21) were highly significant (P <
0.0026). However, the other main effect, sex (Fi,240 = 3.36) was not significant (P
= 0.068).

Male and female adults lived longer in FB (10.44 and 8.92 days) and MYG
(10.32 and 8.92 days) diets, respectively, but died sooner in MY (8.80 and 7.48
days), BYG (7.52 and 7.48 days), and BYGW (7.30 and 6.36 days) diets (Fig. 6). In
all treatments, males lived longer than females, but the differences were not
significant. Kind of diet may have no effect on adult longevity (e.g. Ayvaz &
Karaborklii, 2008). In their experiment, Flap et al. (1995) reared four groups of A.
kuehniella adults including: (1) pairs with free mating, no feeding; (2) pairs with
free mating, feeding from honey; (3) pairs allowed to mate once, no feeding; and
(4) virgin adults, no feeding. They observed that in all investigated groups, male
adults' longevity (about 12 days) was longer than that of females (about 9 days).
Ryne et al. (2004) studied the effects of glycerol on fecundity and longevity in the
almond moth, Ephestia cautella (Walker). Their results showed that larval diets
containing glycerol (wet larval diets) significantly increased male and female
longevity. It is suggested that glycerol in insect diets is an inert additional nutrient
(Bell, 1975; Benson, 1973) and because of its positive effect on moisture retention
increases the quality of diets (Benson, 1973). Yazdanian et al. (2000) and
Eyvazian Kari (2001) also reported that in this species, male lived longer than
females. This phenomenon could possibly be a result of oviposition (one of the
most energy-demanding activities) on females.

Proportion of eggs hatched

In all treatments, egg hatchability evaluated equal to 100%. In the research by
Solis et al. (2006), proportion of eggs hatched in the A. kuehniella reared on three
artificial diets: corn meal, breadcrumb, and a mixture of both in equal
proportions were equal to 59.30, 85.30, and 90.30 per cent, respectively. Their
results differ with our findings and this difference might be due to rearing of
larvae on rough and coarse diets by Solis et al. In experiments carried out by
Yazdanian et al. (2000) and Eyvazian Kari (2001) on this insect and diets based on
wheat flour and bran, proportions of eggs hatched varied respectively from 88.50 up
to 90.00 per cent, and from 89.75 up to 91.50 per cent with no significant difference.
Proportions of eggs hatched reported by Amaral Filho & Habib (1990), Rodrigeuz
Filho et al. (1991), and Jacob & Cox (1977) are 92.54, 98.00, and 97.00 per cent,
respectively. Vinuela & Marco (1990) stated that presence of food has the highest
effect on egg hatching and emergence of larvae even if there is no direct contact
between eggs and food. Thus, we can say that food odor is one of stimulants that
encourage larvae to leave the eggs and absence of the odor can decrease proportion of
eggs hatched.

Survival from egg to adult

The higher survival rates from egg to adult observed in MYG (98.00%), MY
(92.25%), and FB (92.00%) diets, and the lowest means observed in BYG
(65.50%) and BYGW (73.75%) (F4,15 = 33.94; P = 0.0000) (Fig. 7). According to
our results, the presence of bran had a negative effect on survival rate. This
finding is in accordance with Yazdanian et al. (2000) and Eyvazian Kari (2001)
who stated that this insect prefers flours.

Results obtained from the present study indicated that considering the
important biological parameters while rearing the Mediterranean flour moth, and
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also considering the economic costs, the natural diet containing wheat flour +
wheat bran (3:1) is the best for mass rearing of biocontrol agents on eggs and
larvae of this moth. In addition, this diet is prepared fast and easy and its
constituents are easily available. In small-scale rearing in research laboratories,
using the MYG diet is recommended for aims other than mass rearing of natural
enemies such as for carrying out investigations e.g. physiological, ecological, and
toxicological studies.
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Figure 1. The effect of different larval diets on larval period.
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ABSTRACT: The aim of this study is to create a Turkish Red List of the longicorn beetles.
Moreover, presence such a Red List is necessary for Turkey. Even governmental evaluations
could cause some erroneous decisions due to absence such a Red List. Since, governmental
evaluations at the present time are based on the works that are realized with respect to the
European Red List. Furthernore, Turkey appears a continental property changeable in very
short distances in terms of climatical features and field structures. So, the status of
European fauna and the status of Turkish fauna are not the same. Clearly, there is no any
work that subjected to create a Turkish Red List except Parts I-VII. Hence, a series work is
planned with this purpose. This type of study is the eighth attempt for Turkey.

KEY WORDS: Red List, Conservation, Cerambycidae, Turkey.

The purpose of the current study was to create a Turkish Red List of longicorn
beetles similarly to “European Red List of Saproxylic Beetles” that was compiled
by Ana Nieto & Keith N. A. Alexander and published by TUCN (International
Union for Conservation of Nature) in collaboration with the European Union in
2010. “European Red List of Saproxylic Beetles” includes 153 species within the
subfamilies Prioninae, Cerambycinae (including Stenopterinae) and Lamiinae of
the European Cerambycidae. In the future, I hope that the present work will be
lead to preparation a more comprehensive “Turkish Red List”.

Hence, a series work is planned with this purpose. The present study is
attempted as the eighth step of this aim. The previous works are Ozdikmen
(2014a,b,c,d,e,f,g). It should be noted that the using information at the present
work on Turkish longicorn beetles are on the base of my personal database. The
data of distribution are given on base of Lobl & Smetana (2010, 2011), Danilevsky
(2010a,b, 2012a,b,c,d, 2013), Ozdikmen (2011) and Miroshnikov (2011).
Identification of chorotypes is based on the chorotype classification of the
Anatolian fauna, proposed by Vigna Taglianti et al. (1999).

The evaluations of Turkish longicorn beetles at the present work based on
“The IUCN Red List Categories” that was presented in Part I (Ozdikmen, 2014a).

TURKISH RED LIST FOR STENOPTERINAE

SUBFAMILY CERAMBYCINAE Latreille, 1802: 211
TRIBE ANAGLYPTINI Lacordaire, 1868: 404
GENUS PARACLYTUS Bates, 1884: 234
SPECIES P. sexguttatus (Adams, 1817: 308)

European Red List of Saproxylic Beetles does not include the species. It is known only
from N Turkey. However, Turkish Red List category of the species is VU.
Range: SE Europe (Bulgaria), Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia),
Turkey.
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Chorotype: SW-Asiatic + Balkano-Anatolian
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GENUS ANAGLYPTUS Mulsant, 1839: 91
SUBGENUS ANAGLYPTUS Mulsant, 1839: 91
SPECIES A. arabicus (Kiister, 1847: 95)

According to European Red List of Saproxylic Beetles, the species was placed in NE. It is
known only from N Turkey. However, Turkish Red List category of the species is NT.
Range: Caucasus, Transcaucasia (Armenia, ?Azerbaijan, Georgia), Turkey.

Chorotype: SW-Asiatic
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SPECIES A. croesus Pesarini & Sabbadini, 1997: 47
European Red List of Saproxylic Beetles does not include the endemic species rightly. It
is known only from the type locality in W Anatolia. So, Turkish Red List category of the
species is DD.
Range: Turkey.
Chorotype: Anatolian

x 20 womees

SPECIES A. danilevskii Miroshnikov, 2000b: 77
European Red List of Saproxylic Beetles does not include the species rightly. It is known
only from NE Anatolia for Turkey. So, Turkish Red List category of the species is NT now.
Range: Transcaucasia (Armenia, Azerbaijan, Georgia), Iran, Turkey.
Chorotype: SW-Asiatic

[

SPECIES A. ganglbaueri Reitter, 1886: 67
European Red List of Saproxylic Beetles does not include the species rightly. It is known
only from NC Anatolia for Turkey. So, Turkish Red List category of the species is DD now.
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Range: Transcaucasia (Azerbaijan), Iran, Turkey.
Chorotype: SW-Asiatic

SPECIES A. mysticoides Reitter, 1894: 128
European Red List of Saproxylic Beetles does not include the species rightly. It probably
is wider distributed than known in Anatolia for Turkey. So, Turkish Red List category of the
species is LC now.
Range: Transcaucasia (Armenia, Azerbaijan, Georgia), Turkey.
Chorotype: SW-Asiatic
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SPECIES A. mysticus (Linnaeus, 1758: 398)
According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
known only from N Turkey. So, Turkish Red List category of the species is NT.
Range: Europe, Turkey.
Chorotype: European

SPECIES A. simplicicornis Reitter, 1906: 298
European Red List of Saproxylic Beetles does not include the species rightly. It is known
only from NC Anatolia for Turkey. So, Turkish Red List category of the species is DD now.
Range: Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Iran, Turkey.
Chorotype: SW-Asiatic

TRIBE CLYTINI Mulsant, 1839: 70
GENUS PLAGIONOTUS Mulsant, 1842: 1
SUBGENUS PLAGIONOTUS Mulsant, 1842: 1
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SPECIES P. arcuatus (Linnaeus, 1758: 399)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
rather widely distributed in Turkey. So, Turkish Red List category of the species is LC.
Range: Europe, Caucasus, Kazakhstan, Kirgizia, Transcaucasia (Armenia, Georgia), Iran,
Turkey, Syria, North Africa (Algeria, Morocco, Tunusia).

Chorotype: Centralasiatic-Europeo-Mediterranean

P

SPECIES P. detritus (Linnaeus, 1758: 399)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
rather widely distributed in Turkey. So, Turkish Red List category of the species is LC.
Range: Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Kazakhstan,
Turkey, Syria.

Chorotype: European

JE A . * : g

Moreover, the species is represented by two subspecies in Turkey as the nominative
subspecies and P. detritus caucasicola Plavilstshikov, 1936.

SUBSPECIES P. d. detritus (Linnaeus, 1758: 399)
According to European Red List of Saproxylic Beetles, the subspecies was placed in LC.
It is known only from European Turkey for Turkey. So, Turkish Red List category of the
subspecies is NT.
Range: Europe, Caucasus, Kazakhstan, Turkey.
Chorotype: European

SUBSPECIES P. d. caucasicola Plavilstshikov, 1936: 435
European Red List of Saproxylic Beetles does not include the subspecies rightly. It is
rather widely distributed in Anatolia for Turkey. So, Turkish Red List category of the
subspecies is LC.
Range: Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Turkey, Syria.
Chorotype: SW-Asiatic
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SUBGENUS ECHINOCERUS Mulsant, 1862: 143
SPECIES P. floralis (Pallas, 1773: 724)
European Red List of Saproxylic Beetles does not include the species. It is widely
distributed in Turkey. So, Turkish Red List category of the species is LC.
Range: Europe, Siberia, Kazakhstan, Kirgizia, Tadjilistan, Uzbekistan, Turkmenistan,
China, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Turkey, Israel, Jordan.
Chorotype: Centralasiatic-European

SUBGENUS NEOPLAGIONOTUS Kasatkin, 2005: 51
SPECIES P. bobelayei (Brullé, 1832: 253)
European Red List of Saproxylic Beetles does not include the species. It is widely
distributed in Turkey. So, Turkish Red List category of the species is LC.
Range: SE Europe, Turkmenistan, Caucasus, Transcaucasia (Armenia, Azerbaijan,
Georgia), Iran, Turkey, Syria, Israel, Jordan.
Chorotype: Turano-Mediterranean (Turano-Balkan)

SPECIES P. scalaris (Brullé, 1832: 254)
European Red List of Saproxylic Beetles does not include the species. It is known only
from NC in Anatolia for Turkey. So, Turkish Red List category of the species is DD.
Range: SE Europe (Italy, Greece), Turkey, North Africa (Algeria, Morocco, Tunusia).
Chorotype: Mediterranean




692 Mun. Ent. Zool. Vol. 9, No. 2, June 2014

GENUS ISOTOMUS Mulsant, 1862: 143
SPECIES I. comptus (Mannerheim, 1825: 36)

According to European Red List of Saproxylic Beetles, the species was placed in DD. It
is known only from NE and SC Anatolia for Turkey. So, Turkish Red List category of the
species is NT.

Range: E Europe (Ukraine), Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Iran,
Turkey.
Chorotype: SW-Asiatic

Moreover, the species is represented by two subspecies in Turkey as the nominative
subspecies and I. comptus meridionalis Ozdikmen & Aytar, 2012.

SUBSPECIES I. c. comptus (Mannerheim, 1825: 36)
According to European Red List of Saproxylic Beetles, the subspecies was placed in DD.
It is known only from NE Anatolia for Turkey. So, Turkish Red List category of the
subspecies is NT.
Range: E Europe (Ukraine), Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Iran,
Turkey.
Chorotype: SW-Asiatic

SUBSPECIES I. c. meridionalis Ozdikmen & Aytar, 2012: 653
European Red List of Saproxylic Beetles does not include the endemic subspecies
rightly. It is known only from the type locality in SC Anatolia. So, Turkish Red List category
of the subspecies is DD.
Range: Turkey.
Chorotype: Anatolian

20 womees

SPECIES I. speciosus (Schneider, 1787: 125)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
known only from NC Anatolia for Turkey. So, Turkish Red List category of the species is VU.
Range: C and E Europe, Caucasus, Transcaucasia (Armenia, Azerbaijan, Georgia), Turkey.
Chorotype: C and E Europe + SW-Asiatic



Mun. Ent. Zool. Vol. 9, No. 2, June 2014 693

SPECIES I. syriacus (Pic, 1902: 25)
European Red List of Saproxylic Beetles does not include the endemic species rightly. It
is known only from SC Anatolia. So, Turkish Red List category of the species is EN.
Range: Turkey.
Chorotype: Anatolian

f—rs

GENUS CHLOROPHORUS Chevrolat, 186: 290
SUBGENUS CHLOROPHORUS Chevrolat, 1863: 290
SPECIES C. herbstii (Brahm, 1790: 148)

According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
known only from NC Anatolia for Turkey. So, Turkish Red List category of the species is VU.
Range: Europe, Siberia, Kazakhstan, Caucasus, Turkey.

Chorotype: Sibero-European

-

SPECIES C. varius (Miiller, 1766: 188)
According to European Red List of Saproxylic Beetles, the species was placed in LC. It is
widely distributed in Turkey. So, Turkish Red List category of the species is LC.
Range: Europe, W Siberia, Kazakhstan, Caucasus, Transcaucasia (Armenia, Azerbaijan,
Georgia), Iran, Turkey, Cyprus, Syria, Lebanon, Israel, Jordan, Iraq, North Africa (Egypt).
Chorotype: Sibero-European + E-Mediterranean

Moreover, the species is represented by two subspecies in Turkey as the nominative
subspecies and C. varius damascenus (Chevrolat, 1854).

SUBSPECIES C. v. damascenus (Chevrolat, 1854: 483)
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European Red List of Saproxylic Beetles does not include the subspecies rightly. It is
known only from S Anatolia. So, Turkish Red List category of the subspecies is LC.
Range: Europe (Greece: Rodos), Iran, Turkey, Cyprus, Syria, Lebanon, Israel, Jordan, Iraq,
North Africa (Egypt).
Chorotype: E-Mediterranean

SUBSPECIES C. v. varius (Miiller, 1766: 188)
According to European Red List of Saproxylic Beetles, the subspecies was placed in LC.
It is widely distributed in Turkey. So, Turkish Red List category of the subspecies is LC.
Range: Europe, W Siberia, Kazakhstan, Caucasus, Transcaucasia (Armenia, Azerbaijan,
Georgia), Turkey.
Chorotype: Sibero-European

SUBGENUS CRASSOFASCIATUS Ozdikmen, 2011: 538
SPECIES C. aegyptiacus (Fabricius, 1775: 194)

According to European Red List of Saproxylic Beetles, the species was placed in DD. It
probably is rather widely distributed at least in W half Turkey. So, Turkish Red List category
of the species is LC.

Range: SE Europe (Macedonia, Bulgaria, Greece), Turkey.
Chorotype: Turano-Mediterranean (Balkano-Anatolian)
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SPECIES C. convexifrons Holzschuh, 1981: 100
According to European Red List of Saproxylic Beetles, the species was placed in EN. It
probably is rather widely distributed at least in W half Turkey. So, Turkish Red List category
of the species is VU.
Range: SE Europe (Greece: Samos Island), Turkey.
Chorotype: E-Mediterranean (Aegean)
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SPECIES C. cursor Rapuzzi & Sama, 1999: 331
European Red List of Saproxylic Beetles does not include the endemic species rightly. It
is known only from NW Anatolia. So, Turkish Red List category of the species is EN.
Range: Turkey.
Chorotype: Anatolian

SPECIES C. hungaricus Seidlitz, 1891: 828
European Red List of Saproxylic Beetles does not include the species. It probably is
rather widely distributed at least in W half of Turkey. So, Turkish Red List category of the
species is LC.
Range: C and E Europe, Turkey.
Chorotype: C and E European
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SPECIES C. nieh