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ABSTRACT

Despite the importance of family Nititulidae, in Egypt received scarce taxonomic studies. Subfamily
Carpophilinae is represented in Egypt by nine species within two genera Carpophilus (eight species) and
Urophorus (one species). The study starts by reviewing the main Egyptian insect collections for target species.
To recognizing and facilitate the identification of the member of this subfamily, a taxonomic key to the genera
and species is presented together with diagnostic characters of the family and the subfamily. The key based the
morphological characters of adults obtained from the preserved materials as well as collected specimens.

Habitus figures is also provided for each species.
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INTRODUCTION

Family Nitidulidae (commonly known as
sap beetles) is one of the most diverse group of
beetles, belonging to the superfamily
Cucujoidea, suborder Polyphaga. It is includes
about 230 genera and more than 3000 species
worldwide,  widely  distributed in all
zoogeographical regions of the world [1]. In
Egypt, the family is represented by 29 species
within 12 genera [2]. Recently, [3] classified
Nitidulidae in four subfamilies (Carpophilinae,
Cryptarchinae, Meligethinae and Nitidulinae).

Nitidulidae are widely diverse and exhibit
a broad spectrum of feeding habits [4]. Most
species are associated with decaying or
fermenting materials and some species are
found on sap-flowers or fermenting wounds on
trees, hence the common name sap-beetle [6].
The diversity displayed in nitidulid beetles is
reflected in the many examples of novel
morphological adaptations and large shifts in
general body plan [5]. Many species of
Nitidulidae recorded by [7] as stored products
in Canada but concluded that most are of little
economic significance because they appear in
foods after decomposition has already started.
Nititulids are widespread in the intertropical
and temperate regions of Africa, Mediterranean
basin and in most of the Macaronesian area
including Egypt [8].

The systematics of the family Nitidulidae
has been greatly changed by efforts of many
students and essentially improved during the
last 20-30 years [9]. However, no publications
treated a general view on the system of this
family. Recently, [10] presented Nitidulidae in
the Palaearctic “catalogue”. Some important
aspects of the system of this group are still
needed to be considered.

The classifications of the subfamily
Carpophilinae are in a continuous state of
change. Polyphyly was recognized by [11] and
he reclassified carpophiline genera into a new
subfamily, namely Cillaeinae.

Genus Carpophilus Stephens, 1830 is a
comparatively large genus inhabiting mainly
the Eastern hemisphere [12]. This genus can be
easily diagnosed by its shortened elytra
exposing two abdominal tergites with all
uncovered tergites heavily sclerotised. The
current subgeneric divisions are not quite
convincing as of yet [10] and [11]. The genus
requires intensive attention of the taxonomists
and a comprehensive revision [13].

Molecular analysis of Carpophilus species
of the Pacific islands carried out by [14] and
resolved confusions about delimitation of
several existing species. Some of the species
are very similar and they are rather difficult to
diagnose them externally.
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The present work aims to contribute in
enriching the taxonomic knowledge about the
members of subfamily Carpophilinae as well as
to facilitate their identification.

MATERIAL AND METHODS

The present study is based on all records of
the species of the subfamily Carpophilinae in
Egypt, whether in literature or in the main
reference insect collections in Egypt. These
collections are: the collection of the Ministry of
Agriculture,  Plant  Protection  Research
Institute; Collection of Alfieri, Al-Azhar
University, Faculty of Agriculture; Collection
of Egyptian Entomological Society, Collection
of the Faculty of Science, Cairo University and
the Collection of the Faculty of Science, Ain
Shams University. Recent taxonomic position
is provided following [3].

RESULTS
Diagnosis of family Nititulidae after [15].

Sap beetles are small insects, characterized
by: maxilla lacking galea; antennae typically
11-segmented,with a three-segmented club;
antennal insertions moderately to broadly
separated; subocular antennal grooves on

ventral surface of head present; procoxae
transverse with exposed trochanters;
prosternum transverse with intercoxal process
extending between procoxal cavities, procoxae
always separated; typically five visible
abdominal ventrites present; tarsal formula 5-5-
5.

Diagnosis of Subfamily Carpophilinae
Erichson, 1842 after [9].

Antennae consisting of three segments with
a sharply differentiated club much more
distinct. Pronotum with the hind margin simply
and gently curved and the sides less rounded:;
Elytra shortened and appearing sheared-off at
the tip, leaving the abdomen with two or three
dorsal segments exposed and hind angles of
pronotum more distinct. Subfamily
Carpophilinae is represented in Egypt by 9
species within two genera Urophorus and
Carpophilus according to recent researches

Urophorus have only one species
namely humeralis (Fabricius, 1798); formerly
placed in the genus Carpophilus, this species
can be differentiated by having three
abdominal tergites rather ~ than  two in
Carpophilus [3],[4] and [16].

Key to genera and species of subfamily Carpophilinae

1- The last three tergites of abdomen uncovered. (Fig.1)..........c..cc.c.....
........................ Urophorus humeralis (Fabricius)
.Carpophilus Stephens1830.............cccccevvvvevrerienn. 2

- The last two tergites of abdomen uncovered....

Urophorus Murray,1864

2- Thorax considerably narrower in front than behind, its sides rounded............ccceeieeiirviiniiinieniennnne 3

- Thorax transversely subquadrate, not narrower,
sides subparallel, body subcylindrical ............

3- Elytra bearing pale spots or markings...

or not much narrower, in front than behind;

- Elytra not bearing spots or markings body black Wlth convex elytra tlnged more or Iess Wlth

purplish brown.(Fig.2)............cooiiiiiiiiinn,

........................ Carpophilus obsoletus Erichson.

4- Marking on elytra consisting of a single spot or patch on each elytron. These marking sting of a central
irregular spot that its posterior margin running obliquely outwards and forwards with the anterior and
posterior sides not parallel, inner side smallest. (Fig.3)............... Carpophilus bifenestratus Murray.

- Marking on elytra consisting of more than a single spot or patch on each elytron .............ccccooevevnene. 5

5 - Each elytron with a pale patch on the shoulder and another at the sutural apical angle.(Fig4)........

............ Carpophilus quadrisignatus Erichson.

- Each elytron with a pale patch on the shoulder and the whole of the apex pale.(Fig.5)...................

......... Carpophilus hemipterus Linnaeus.

6- General colour more or less testaceous, subcylindrical, moderate in size, not so much punctate or
pubescent, and without a dorsal line. Elytra slightly paler than thorax or abdomen, punctuation

COArSer. (FIg.6) ..ocvovveeeiiiieie e

....................... Carpophilus mutilatus Erichson.

- General colour brown, fuscous, dark brown or black. Elytra very short .. i

7- Whole colour is black.(Fig.7)..........ccccoevinnn...
- General colour fuscous, Coarsely pubescent. ........
8- Last abdominal segments is rather long.(Fig.8)....
- Last abdominal segments is short.(Fig.9)..............

............... Carpophllus truncatus Murray

................................................................ 8
...................... Carpophilus dimidiatus Fabricius
............................ Carpophilus nepos Murray.
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Fig.1. Urophorus humeralis Fig.2. Carpophilus obsbletus Fig.3. Carpophilus bifenestratus
(Fabricius) Erichson Murray

Fig.4.Carpophilus quadrisignatus Fig.5. Carpophilus hemipterus

Erichson | innaeus Fig.6 Carpophilus mutilatus

Erichson

Fig.7. Carpophilus truncatus Fig.8. Carpophilus dimidiatus e M
Murray g Igagricius Fig.9. Carpophilus nepos
Murray
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DISCUSSION

Twelve genera of family Nitidulidae
belonging to six subfamilies in Egypt namely:
[Cateretinae (Brachyleptus and
Brachypterolus); Meligethinae (Pria and
Meligethes); Nitidulinae (Nitidula — Oturovana
— Anister and Xenostrongylus); Carpophilinae
(Carpophilus); Cryptarchinae (Cryptarcha) and
Cybocephalinae (Cybocephalus and Dissia)]
are recorded by [2].

Alfieri's conclusion agreed with [10] except
in canceling subfamily Cateretinae and genus
Dissia from the Egyptian list and added genus
Urophorus (Carpophilinae) and Aethina
(Nitidulinae).

The present study adopted [10] and [18]
classification and treated eight species of genus
Carpophilus and single species of genus
Urophorus.

The species within subfamily
Carpophilinae are morphologically similar,[17]
in her study about species of genera
Carpophilus and Haptoncus, concluded that,
the gradation of the characters of one species
into those of another is so nearly continuous
and she was tempted to think of them as merely
phenotypes of the same species. The author
suggested that, the solution of such problems
requires more laboratory investigations. The
present study suggests applying modern
taxonomic approaches (e.g. molecular and
biochemical approaches) to confirm the
taxonomic status of the categories within the
subfamily.

Semocarpolus was created by [9] as a new
subgenus within genus Parapocadius and he
stated that the new subgenus is seems to be
close to genus Carpophilus and only differs in
having very shallow and indistinct punctures
on mesoventrite, a raised median carina of the
mesoventrite, almost rectilinear submesocoxal
line and undivided fork-sclerite of tegmen.

The present study suggested more future
work to confirm or update the classification of
subfamily Carpophinae of Egypt and apply
different taxonomic characters in addition to
the external morphology.

DEDICATION

We express our appreciation to the late
Prof. Dr. Ashraf EI-Torkey, whose contribution
to this work was of great significance. He is
among the great pioneer scientists in the field
of taxonomy. We express our respect and
gratitude for his parental, scientific and moral
support. We pray to God to grant him his
mercy, may Allah bless his soul, forgive him,
make his grave a garden of Paradise and grant
him the highest levels of heaven..... Ameen*

REFERENCES

[1] Audisio, P.; Marini, F.; Gatti, E.; Montarsi, F.;
Mutinelli, F.; Campanaro, A. and Cline, A. R.
(2014): A scientific note on rapid host shift of
the invasive dusky sap-beetle (Carpophilus
lugubris) in Italian beehives: new commensal or
potential threat for European apiculture?”
Apidologie, 45(2): 464-466.

[2] Alfieri, A. (1976): Coleoptera of Egypt.
Memoires de la Societe entomologigue
d'Egypte, V.(5):361 pp.

[3] Audisio, P.; Jeli'nek, J.; Mariotti, A. and De
Biase, A. (2000): The Coleoptera and
Kateretidae from Anatolian, Caucasian, and
Middle East regions. Biogeographia, 21:241—
354,

[4] Jelinek, J.; Carlton,C. E.; Cline, A. R.; and
Leschen, R. A. B. (2010): Nitidulidae Latreille,
1802. In Leschen, R. A. B., R. G. Beutel, and J.
F. Lawrence (eds.). Handbook of Zoology. Vol.
IV: 390-407. Arthropoda: Insecta. Part 38.
Coleoptera, Beetles. 786 pp.

[5] Cline, A.R. (2008): Revision of the sap beetle
genus Pocadius Erichson, 1843 (Coleoptera:
Nitidulidae: Nitidulinae). Zootaxa, 1799, 1-
120.

[6] Martin, J.E.H. (1977): The insects and arachnids
of Canada Part 1. Collecting, preparing and
preserving insects, mites and spiders.
Agriculture Canada, Publication 1643. 182 pp.

[7] Bousquet, Y. (1991): Checklist of beetles of
Canada and Alaska. Research Branch,
Agriculture Canada, Publication 1861/E. 430
Pp.

[8] Mifsud, D. and Audisio, P. (2008): The
Kateretidae and Nitidulidae of the Maltese
Archipelago (Coleoptera): Bulletin of the
entomological Society of malta, Vol. 1: 15-37

[9] Kirejtshuk, A.G. (2008): A current generic
classification of sap beetles (Coleoptera,
Nitidulidae). Zoosystematica Rossica, 17(1):
107-122.



TAXONOMIC KEY TO THE EGYPTIAN GENERA AND SPECIES ... 5

[10] Jelinek, J. & Audisio, P. (2007): Nitidulidae.
459-491. In: Lobl, I. & Smetana A." Catalogue
of Palaearctic Coleoptera”, Apollo Books,
Stenstrup, 4: 935 p.

[11] Kirejtshuk, A.G. (1986): Analysis of structure
of genitalia for reconstruction of phylogeny and
substantiation of system of the family of sap
beetles (Nitidulidae, Coleoptera). Proc. All-
Union Ent. Soc., 68 : 22-28. (In Russian).

[12] Dasgupta, J. and Pal, T. K. (2019): New species
of the genus Carpophilus Stephens, 1830
(Coleoptera: Nitidulidae: Carpophilinag) from
India. Far Eastern Entomologist, 378: 23-28.

[13] Leschen, R.A.B. and Marris, J.W.M. (2005):
Carpophilus (Coleoptera: Nitidulidae) of New
Zealand with notes on Australian species.
Landcare ~ Research  Contract  Report:
LC0405153. 40 pp.

[14] Brown, S.D. James; Karen, F. Armstrong and
Cruickshank, R. Hamish (2102): Molecular
phylogenetics of a South Pacific sap beetle
species complex (Carpophilus spp., Coleoptera:
Nitidulidae). Molecular phylogenetics and
evolution DOI: 10.1016/j.ympev.2012.04.018.

[15] Andrew, R. Cline; Gareth, S. Powell & Paolo,
R. Audisio (2015): Beetles (Coleoptera) of
Peru: A Survey of the Families. Nitidulidae:
Journal of the Kansas Entomological society,
88 (2), 217-220.

[16] Larson, D.( 2013):Box 56, Maple Creek, SK
SON 1NO.

[17] Lorin R. Gillogly (1961): Insects of
Micronesia, Coleoptera: Nitidulidae. Insects of
Micronesia-Vol. 16, No.4, 1962.

[18] Audisio, P. (1993): Coleoptera Nitidulidae —
Kateretidae. Fauna d’Italia 32. Edizioni
Calderini, Bologna, xvi + 971 pp.

ol padlal)
Upad canil eyl o) 515 (uliadl dyiad ~Lide
s & Carpophilinae
ISR @AM\A canL.:: daal J\A_, 61)(:1.&]\ J..).w]\ d\.m
il g o lall LIS ¢l piall ple 5 o)) gl audd
soalall ¢ a3V daala

deaY) @l Jibadll -« Nititulidae 4lad

Al adll sl a J\Jéi Lgd:_ﬁ dua ('J\:J\ @ Lalaiy)

LSl o g Allanal) A Sl 5 <l gl ypumdl) e

o s lladl i ail) sV dluadll Sl o

&) 5l At Jomst Mol Jaal) 8 25 85 jeaa

@M)WMC‘)MM\Q&MUA

ouial iy e o3 5 Carpophilus siad (i
.(Urophorus

sl Ui Jae dolall dul al) Cdagid
o8 o lsall ALy adl) 0343 53 s gl g1 31 ariay
Cliall , S3elly Sy gile oy atll i

Al adl) o st il ) Gl
SV 4 g &l 1aa & gia g Carpophilinae
o8 A SU (ya duall | ) pual s g 1L

Al


https://www.semanticscholar.org/author/Samuel-David-James-Brown/32893842
https://www.semanticscholar.org/author/Karen-F.-Armstrong/40341983
https://www.semanticscholar.org/author/Robert-Hamish-Cruickshank/5838407
https://doi.org/10.1016/j.ympev.2012.04.018

