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ABSTRACT

The results can be summarized as follows:

1-

The Egyptian scale insects fauna includes thirteen families: Aclerdidae,
Asterolecaniidae, (Coccidae), Dactylopiidae, Diaspididae, Eriococcidae,
Halimococcidae, LecanoDiaspididae, = Margarodidac, = Monophlebidae,
Ortheziidae, Phoenicococcidae, and Pseudococcidae.

The number of species of superfamily Coccoidea presented in Egypt only is
22; in 9 families.

The collection of the Plant Protection Research Institute is the largest in Egypt
and it includes more than 4800 slides. The collection started in 1921 until
1993. This enormous work is attributed to Hall, Ezzat, Prisener and Hosny.
The authentic material in the Collection of Plant Protection Department,
Ministry of Agriculture, Egypt amount to 47 Species.

Type depository ( Holotype female, Syntypes female , Syntypes, female, male
and first instar, Lectotype, Lectotype fossil) of 67 Egyptian species are
present in 7 museums: The Natural History Museum, England; United States
National Entomological Collection, National Museum of Natural History,
USA; Bet Dagan: Department of Entomology, The Volcani Center, Israel;
Museum National d'Histoire naturelle, France; Zoological Museum, Academy
of Science, Russia; The Bohart Museum of Entomology, University of
California, USA; Naturhistorisches Museum Wien, Austria.

The Natural History Museum, England, UK. includes 49 species which
represent about 4 of the total number of species in Egypt.

The generation of scientists in Scale Insects started with Hall in 1921 who
established taxonomy in Egypt. The number of researchers in this field
reached 16 until present. It is important to note that Prof. Yehia Ezzat has a
great number of publications in this field and contributed extensively to
continuing these studies in Egypt. In addition, there are three foreign scientists
who published two papers on species present in Egypt in 2010.

The importance of Taxonomy of Scale Insects is due to the fact that scale
insects can usually only be identified, in order to be controlled, when stained
and mounted on glass slides. Also, taxonomy of Scale Insects helps in
agriculture quarantine.
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INTRODUCTION

Since very long time, scale insects (Coccoidea: Sternorrhyncha: Hemiptera)

have been highly attractive to taxonomist. This trend might have been due to their
economic importance, the result is the accumulation all over the world of about 7500
described species and 48 families with great amount of diversity (Ben-Dov, 2011;
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Ben-Dov et al., 2010).

The article will discuss the taxonomy history of scale insects in Egypt, their
scientific lists, and their description. It will then present a review of the literature in
this field. Finally, the article will provide insight into the role of taxonomy in
controlling these pests.

The Egyptian scale insects fauna includes thirteen families; Aclerdidae (2 sp.),
Asterolecaniidae (5sp.), Coccidae (29 sp.), Dactylopiidae (2sp.), Diaspididae (94sp.),
Eriococcidae (3sp.), Halimococcidae (1sp.), LecanoDiaspididae (1sp.), Margarodidae
(1sp.), Monophlebidae (6 sp.), Ortheziidae (1sp.), Phoenicococcidae (1sp.), and
Pseudococcidae (50 sp.). Illustrations and diagnosis of these thirteen families (Ben-
Dov et al., 2010) on pp. 8- 9.

The number of species of superfamily Coccoidae presented in Egypt only is
22; in 9 families, Aclerdidac (1) Aclerda panica Hall, Asterolecaniidae (1)
Trachycoccus tenax (Bodenheimer), Coccidae (1) Pulvinaria chrysanthemi Hall,
Diaspididae (4) Aspidaspis longiloba (Hall), Avidovaspis phoenicis Gerson &
Davidson Chortinaspis senapirensis Ben-Dov and  Osiraspis balteata Hall.
Eriococcidae (1) Greenoripersia kaiseri Bodenheimer, Halimococcidae (1)
Halimococcus thebaicae Hall, Margarodidae (1) Porphyrophora hirsutissima (Hall),
Monophlebidae (3) Crypticerya aegyptiensis Foldi, Crypticerya thibaudi Foldi, and
Monophleboides gymnocarpi (Hall), Pseudococcidae (9) Crisicoccus delottoi Ezzat,
Crisicoccus mangrovicus Ben-Dov, Erimococcus limonistri (Priesner& Hosny),
Octococcus salsolicola (Priesner & Hosny), Heterococcus cyperi (Hall), Humococcus
mackenziei Ezzat, Phenacoccus halli Ezzat, Phenacoccus pyramidensis, Ezzat and
Spinococcus convolvuli Ezzat.

RESULTS

The collection of the Ministry of Agriculture is the largest in Egypt and it
includes more than 4800 slides. The collection started in 1921 until 1993. This
enormous work is attributed to Hall, W.J. Ezzat, Y.M., Hosny, M. and Priesner, H.
The authentic material in the Collection of Plant Protection Department, Ministry of
Agriculture, Egypt amount to 47 Species. (Ezzat & Nada, 1986).

Authentic materials of 66 species are present in 7 museums. They have listed
here according to the number of species available in them:

1- Natural History Museum, England, UK.
It includes 49 species which represent about 4 of the total number of species in
Egypt, as follows:

e Family Aclerdidae: one (Holotype female) Aclerda panica Hall, 1926.

e Family Coccidae: 2 (Holotype female) Acantholecanium haloxyloni (Hall,
1926). & Coccus capparidis (Green, 1904) and 6 (Syntype female)
Acanthopulvinaria orientalis (Nasonov, 1908), Ceronema africana Macfie,
1913, Pulvinaria chrysanthemi Hall, 1923, Rhizopulvinaria artemisiae
(Signoret, 1873), Rhizopulvinaria retamae (Hall, 1923) and Stotzia ephedrae
(Newstead, 1901).

e Family Diaspididae : 4 ( Holotype female) Acanthomytilus sacchari (Hall,
1923), Contigaspis farsetiae (Hall, 1926), Contigaspis zillae (Hall, 1923), and
Odonaspis panici (Hall, 1926) and 9 (Syntypes, female) Acanthomytilus
intermittens (Hall , 1924), Aspidaspis longiloba (Hall, 1923), Diaspidiotus
pyri (Lichtenstein, 1881), Duplachionaspis noaeae (Hall, 1925) Mercetaspis
halli (Green, 1923), Osiraspis balteata Hall, 1923, Parlatoreopsis longispina
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(Newstead, 1911), Rhizaspidiotus canariensis (Lindinger, 1911), and
Salicicola  kermanensis (Lindinger, 1908) and one (Lectotype fossil)
Pseudotargionia glandulosa (Newstead, 1907).

e Family Halimococcidae: (Syntypes, female) Halimococcus thebaicae Hall,
1923.

e Family LecanoDiaspididae: (Lectotype female) Lecanodiaspis Africana
(Newstead, 1911).

e Family Margarodidae: (Syntypes, female and first instar.) Porphyrophora
hirsutissima (Hall, 1924).

e Family Monophlebidae: 2 (Syntypes, female, male and first instar)
Monophleboides gymnocarpi (Hall, 1926) and Pseudaspidoproctus
hyphaeniacus (Hall, 1925)

e Family Pseudococcidae: 2 (Holotype female) Dysmicoccus boninsis (Kuwana,
1909) and Mirococcus inermis (Hall, 1925) 17 (Syntypes, female)
Dysmicoccus trispinosus (Hall, 1923), Euripersia artemisiae (Hall, 1893)
Formicococcus lindingeri (Bodenheimer, 1924) Heterococcus cyperi (Hall,
1926) Kiritshenkella sacchari (Green, 1900) Misericoccus imperatae (Hall,
1923) Peliococcopsis priesneri (Laing, 1936) Peliococcus zillae (Hall,
1926)Phenacoccus gypsophilae Hall, 1927, Spilococcus halli M. Kenzie &
Williams 1965 Trionymus angustifrons Hall, 1926 Trionymus cressae (Hall,
1926) Trionymus internodii (Hall, 1923)Trionymus masrensis Hall, 1925
Trionymus phragmitis Hall, 1923Trionymus polyporus Hall, 1924 and
Vryburgia amaryllidis (Bouché, 1837) and 2 (Lectotype female) Nipaecoccus
viridis (Newstead, 1894) and Spilococcus alhagii ( Hall,1925).

2- United States National Entomological Collection, U.S. National Museum of

Natural History, District of Columbia, USA

e Family Halimococcidae: (Syntypes, female) Halimococcus thebaicae Hall

e Family Pseudococcidae: 6 (Holotype female) Amonostherium arabicum
Ezzat, 1960, Crisicoccus delottoi Ezzat, 1959, Humococcus mackenziei
Ezzat, 1959, Phenacoccus pyramidensis, Ezzat, 1960, Spinococcus convolvuli
Ezzat, 1960, Trionymus williamsi Ezzat, 1959.

3-Bet Dagan: Department of Entomology, The Volcani Center, Israel.

e Family Asterolecaniidac: (Syntypes, female) Trachycoccus tenax
(Bodenheimer, 1929).

e Family Diaspididae : (Holotype female) Chortinaspis senapirensis Ben-Dov,
1976, 2 (Syntypes, female) Cryptoparlatoreopsis halli Bodenheimer, 1929
and Rungaspis capparidis (Bodenheimer, 1929).

e Family Pseudococcidac: (Holotype female) Crisicoccus mangrovicus Ben-
Dov, 1975, and one (Neotype female) Trabutina mannipara (Hemprich &
Ehremberg, 1829).

4- Museum National d'Histoire naturelle, France.
e Family Monophlebidae: 2 (Holotype female) Crypticerya aegyptiensis Foldi,
2010 and Crypticerya thibaudi Foldi, 2010.
5-Zoological Museum, Academy of Science, Russia
e Family Diaspididae: (Holotype female) Lineaspis striata (Newstead, 1897)
6- Bohart Museum of Entomology, University of California, California, USA.

e Family Diaspididae: (Holotype female) Parlatoreopsis longispina (Newstead,

1911).
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7- Naturhistorisches Museum Wien, Austria
e Family Coccidae (Lectotype female) Waxiella mimosae mimosae (Signoret)
Taxonomists in Egypt

Taxonomy is the science of discovering, describing, and naming species or
groups of species, and we are giving here more details about the work of taxonomists
who contributed to this field in Egypt.

The first generation of scientists in scale insects (1921-1935):

Hall, W.J. started in 1921 studying the description of scale insects in Egypt. He
published several bulletins titled “Technical and Scientific Service”. It started with
bulletin 17 then followed by 5 other bulletins from 1922 till 1926; 22, 36, 46, 64, and
72. Bulletin 17 was on Maconellicoccus hirsutus (Green, 1908). Bulletin 22 (54
pages) was a brief descriptive and collection data discussions for 56 described scale
insects and a host plant list was presented. Bulletin 23 (61 pages), provided further
observations on the Coccidae of Egypt which included a new genus, 18 new species,
and 2 new varieties. Bulletin 24 (8 pages), included four new species of Coccidae
from Egypt. Bulletin 25 (31 pages), presented descriptions of 5 new species of
Egyptian Coccidae, 2 new varieties, added notes on 23 previously recorded species,
and added host plant list. Bulletin 26 (41 pages), described 14 new species, presented
notes on 6 other species new to Egypt and on 25 previously reported, presented a list
of Coccidae of Egypt (125 species), and added host list.

He then published 3 papers in 1927 in Bulletin de la Société Entomologique
d'Egypte. The first paper (4 pages) was on the insect Monophlebus gymnocarpi. The
second paper (59 pages) described and discussed status of 42 scale insects; 22
considered true desert scale insects, and it included a host list. The third paper
included descriptions of three species new to Science.

Bodenheimer, F.S., studied more in depth scale insects in Sinai. He published 5
papers single and one paper with Theodor, O. All papers were about mentioned
species which is Coccid Fauna of the Sinai Peninsula and they included species of the
following families (Aclerdidae, Asterolecaniidae, Coccidae, Diaspididae,
Eriococcidae, and Pseudococcidae). He published several papers. The first paper was
in 1924 (4 pages), in which he provided observations about some scale-insects and
listed eight species in seven genera in two families from El-Arish and their hosts. The
second paper was in 1929 (6 pages) in which he studied the pest of the cultivated
plants in the central Sinai and it included 10 species. The third paper was in 1929 in
which he included nine species. The paper of 1929 presented 39 species for the
Coccid fauna of the Sinai perninsula. The paper of 1935 discussed 41 species from 5
families.

Hosny, M. published 4 papers; one single paper on Coccidae which was new to
Egypt in 1943, 2 papers with Priesner, H. in 1932 & 1935 and one with Ezzat, Y.M. in
1957. The latter can be considered as part of the work of the second generation to
which Ezzat belongs to.

Priesner, H. with Hosny, M. published 2 papers in 1932 and 1935 (mentioned
above). In the first paper, they redescribed Chrysomphalus personatus and its host list.
In the second paper, they gave brief descriptions of two new mealy bugs.

The Second Generation of Scientists in Scale Insects (1950-1990):

Afifi, S.A. supervised the M.Sc. and Ph.D. thesis of Nada, S. which was the true
beginning of the study of taxonomy of male in Egypt. He also published 6 papers
from 1966 to 1976, which were on species belonging to families represented in Egypt.
He also published one article on species of family Diaspididae originally described by
Hall.
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Amin, A.H published 4 papers. Three papers were on male, with Afifi, S.A. & Nada,
S.M.A., in which they discussed taxonomy of adult males of species belonging to families
Pseudococcidae, LecanoDiaspididae, and Aclerdidac. His fourth paper was on scanning
electron.

Ezz did his Ph.D. dissertation on the description of nymphal stages of 9 species
which belong to family Pseudococcidae with key to differentiate between the nymphal
stages. He published 3 papers on Asterolecanium phoenicis ( Ramachandra Rao) a
date palm pest recorded for the first time in Egypt in 1973, and one paper with
Samhan, M. on Icerya seychellarum (Westwood) as a new record in Egypt in 1963.
and one paper with Ezzat “A look into the citri complex through its immature
forms”.

Ezzat published 31 papers between 1956 to 1987, in addition to a paper
published after his death with other colleagues in 1995. There were 4 papers on
families Diaspididae, 22 papers on Pseudococcidae, one paper on Ontheziidae, one
paper on Male, one paper on the list of Superfamily Coccoidea as known to exist in Egypt,
one paper on thoracic sclerotic areas in 6 scale insect male. His publications were very
important as they included three genus and five species which were all new to science. He
published about some species which were new record to Egypt. He also published on
Vernacular names of Egyptian scale insects and redescribed many species, and some
immature stages.

El Minshawy published 4 papers from 1973 to 1977. His publications included
the morphology of male, survey of scale insect attacking fruit trees in Alexandria, the
morphology of 5 coccoid and morphology of the immature stages and adult female of
Pseudococcus longispinus.

Habib during the years 1956-1960, published 5 papers in Egypt about different
species belonging to three families; Asterolecaniinae (1), Coccidae (4), and
Diaspididae (1).

The third generation of scientists in scale insects (1990 until present):

Abd Rabou published two papers in 2000 and 2010; one on Vernacular name
(141 scale insect) and another on two mealy bugs, which were new record in Egypt.

Fayez wrote her master thesis on imature stage of Ceroplastes floridensis
Comstock (Coccidae). She wrote two papers with Ezzat in 1980 and 1983.

Ghabbour had taxonomic research during both of her graduate degrees which
included morphology and taxonomy on the immature stages of family Diaspididae in
Egypt and classification of scale insects known to exist in Egypt. She published 11
papers in the following fields; morphology of male of Diaspididae, morphology of
immature stage, list of family Diaspididae in Egypt, and taxonomical discussion of the
subfamily Odonaspidinae.

Mohammad, Z. K. had taxonomic research during both of her graduate degrees
which included description of immature stage of male and female, adult female and
adult male of the scale insect Leucaspis riccae, and up to date presentation of Egyptian little
known species of Coccoidea. She published 11 papers in the following fields; morphology of
male of species belonging to Diaspididae, morphology of immature stage, List of family
Diaspididae in Egypt, family Dactylopiidae in Egypt, the Pseudococcidae of Egypt,
taxonomic studies and survey of four families of Coccoidea and updated list of superfamily
Coccoidea as known to exist in Egypt.

Nada, S.M.A published 4 papers from 1976 to 1990 including a survey,
description of male, and family Dactylopiidae in Egypt. Three papers were with Afifi,
S.A. and Amin, A.H in which they discussed taxonomy of adult males of species belonging
to families Pseudococcidae, LecanoDiaspididae, and Aclerdidae. Taxonomic research
during both of her graduate degrees included a focus on the male of scale insect. The
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M.Sc was on morphological and taxonomical studies on some males of superfamily
Coccoidae while the Ph.D. completed further studies on taxonomy of Coccoidea,
based upon males.

A group of researchers (Mourad, A.k; Moursi, K.; Mesbah, H.A; Abdel-Razak,
S.; Abdel-Fatah, R.S.) in Alexandria did a survey of scale insects of ornamental plants in
Alexandria in 2001. Then, Mourad, A k; Moursi, K.; Mesbah, H.A; and Abdel-Razak, S.
published another survey in 2008. Also, a paper on Ultrastructure in 2008, which is
considered a development in the field, was published by Abdel-Razak., S.; Beshr, S.
M.; Mourad, A.k; and Moursi, K., followed by a second paper on the same subject in
2009 and a third paper in 2010, by the same group in addition to Mesbah, H.A.

Some researchers published one article on taxonomy of scale insect such as
Tawfik, M. H.; Osman, M.; Mesbah, H.A, Reda F. A. B.; Badawy, R. M., and
Mousa, S. F.

It is important to note that three foreign scientists worked on species which
belong to Egypt. Foldi, I. published in 2010 a paper on two species which belong to
Monophlebidae in Egypt, and which were new to Science. Germain, J.-F. & Malausa,
T. with Abd-Rabou, S. (2010) published a paper on two new species of
Pseudococcidae belonging to the genus Phenacococus and which were recorded for
the first time in Egypt.

The importance of taxonomy in controlling scale insects

Scale insects (Coccoidea: Sternorrhyncha) are all sap-sucking bugs that are
parasitic on plants. Many scale species are extremely important pests of fruit, shrubs
and other ornamental plants, and agricultural and horticultural crops. Because of their
small size and the fact that they are often hidden in cracks, inside buds or beneath the
soil, they are hard to detect. Hence, Scale Insects can usually only be identified, in
order to be controlled, when stained and mounted on glass slides.

One of the most important aspects of Taxonomy of scale insects is that it helps
in agriculture quarantine. Agriculture quarantine is the real effective power of
protecting the plant life in any particular country. It regulates the importation of plants
which are infected with foreign pests and prevents the spread of particular pest from
one place to another inside the country.
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Ilustrations and diagnosis of thirteen families present in Egypt

Family: Aclerdidae
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Family: Diaspididae

Posterior ~ abdominal  segment
coalesced into wax-forming
structure called pygidium; generally
with lobes and plates or gland
spines on pygidium; legs absent or
represented by small sclerotized
area; antennae represented by
unsegmented knob.

anal ring area simplified, rarely
with 2 rows of pores.
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Family: Eriococcidae
microtubular  ducts  present;
strongly protruding anal lobes;
enlarged setae; cruciform pores;
translucent pores on hind legs.

by furrow
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surrounding orifice of some
tubular ducts.
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Family: Halimococcidae
Second instar female with anal
operculum; tubular ducts divided
longitudinally, 8-shaped; antennae
1-segmented; legs absent; without
pygidial lobes or plates.
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Family: Lecanodiaspididae
Cribriform plates and 8-shaped pores
present; spiracular furrows usually
present, posterior furrow usually
divided; either with 2 lateral anal plates
or plates fused into 1; antennae
normally with multiple segments; legs
absent or represented by unsegmented
sclerotized area; without protruding
anal lobes; small anal cleft; labium
normally 1- or 2-segments
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Family: Ortheziidae

Anal ring on dermal surface, with
pores and setae; apex of antenna
with  thick  terminal  seta;
abdominal spiracles present; eyes
stalked; predominant pore type
quadrilocular;  usually  with
ovisac band around perimeter of
ventral abdomen.
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Family: Margarodidae
Body large; front legs greatly
enlarged for digging , often with
some leg segments fused;
abdominal  spiracles normally
present, sometimes absent; anal
opening generally not obvious;
without cicatrices; usually without
mouthparts. forming a cyst
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Family: Phoenicococcidae
Body margin with series of
dermal papillae; 8-shaped tubular
ducts present; anal ring without
pores, with setae; legs absent;
spiracles with bar and no
associated  sclerotized  area;
antennae with 1 segment.
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Family: Monophlebidae
Anal tube well developed, with a
simple sclerotized ring or band of
pores at inner end; cicatrices
present; abdominal  spiracles
present; thoracic spiracles without
pores in atrium; legs large and
conspicuous; antennae large, 7- to
11-segmented; not forming a cyst.
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Family: Pseudococcidae

With ostioles; cerarii at least on anal
lobe; 1 or more circuli; swirled-type
trilocular pores; translucent pores on
hind legs; 2 pores on each surface of
trochanter; without basal denticle on
claw. trochanter pores parallel to
front edge of femur, not oriented
transversely; usually 3 pairs of anal-
ring setae.
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