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INTRODUCTION

Mites of the super-family Eriophyoidea are worldwide distributed, and
extremely small in size, ranging in length from 80-500 um, so are often invisible to
the naked eye (Knihinicki and Boczek, 2002; Halawa, 1998). Eriophyoids are highly
host-specific (Al-Atawi & Halawa, 2011; Skoracka et al., 2010; Halawa, 2003) and
occur on various types of flowering plants, conifers, broadleaf trees, and shrubs
(Oldfield & Proeseler, 1996). Some species of this group of mites have two adult
female forms, a normal feeding form (protogyne) and an overwintering or otherwise
aestivating form (deutogyne) (Bethkeand & Villavicencio, 2014). Furthermore, their
impact as specialized phytophagous mites is well known and strongly accented in
each of their involvements as direct plant pests, plant pathogen vectors, agents of
control of weeds, and food sources for predators (Halawa et al., 2015° Hong and
Cheng, 1999; Oldfield, 2002; Zhang, 2003; Gamliel-Atinsky et al, 2009). Until
1998, about 4000 eriophyoid species were known worldwide (De Lillo & Amrine,
1998; Halawa and Mohamad, 2015). Therefore, many species are waiting to be
discovered. Reviewing taxonomic literature (Halawa et al., 2015%; Xue et al., 2009;
Kamali and Jalaeian, 2011; Xue ef al., 2011; Xue et al., 2012; Kamali and Jalaeian,
2013; Xue et al., 2012). The family Phytoptidae Murray, 1877 includes the most
ancient representatives of Eriophyoidea, which retain the plesiomorphies of more
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than two setae on the prodorsal shield (ve and sc) and having the subdorsal seta (c/)
and solenidion (¢) on tibia I. According to the concept of Sukhareva (1992, 1994)
and Bagnjuk et al. (1998), this family represents an early evolutionary lineage of
eriophyoids on Angiosperm plants and includes equally annulated (subfamilies
Phytoptinae Murray, 1877 and Novophytoptinae Roivainen, 1953) and diversely
annulated forms (subfamily Sierraphytoptinae Keifer, 1944) (Chetverikov &
Suchareva, 2009). Unfortunately, most of these achievements conducted were using
random methods in terms of sample preservation and storage, specimen clearing and
mounting, drawing, descriptive arrangements and other activities related to
taxonomic/systematic investigations/publications (Halawa and Mohamad, 2015; De
Lillo et al., 2010). As for other mites, eriophyoid systematics depend on the quality
of studied specimens and morphological description. Conversely, the microscopic
size and ultra fine structural details of these tiny and fragile mites make their
morphological study more difficult (De Lillo et al., 2010). Furthermore, the accuracy
and correctness of descriptions and associated drawings depend on the methods used
in processing, mounting and studying the mites. However, today many descriptions
and drawings still often do not achieve the required standard and quality, even as set
by Keifer, and many relevant taxonomic details may be permanently lost or obscured
as a result. These shortcomings can lead to incorrect classification, sometimes
making certain identifications impossible, or misinterpretation (for example, the
prodorsal shield, scapular setae sc and coxal setae 1b and 1a of Ashieldophyes were
not clearly described by Mohanasundaram (1984) which can cause considerable
confusion. These inadequacies cannot be justified considering the quality of the
microscopes and cameras available today (De Lillo et al., 2010). Moreover,
description and illustration of same species varied from country to another likely due
to handling eriophyoids and tools (differences in preservative liquids, clearing
medium, mounting medium, line drawings). In addition, Amrine and Manson (1996)
listed the most important body parts that should be illustrated by line drawings.
Attempting to standardize the figure layout will make it easier to compare the
depiction of different species with each other, and for finding particular details in a
drawing , while same authors and Keifer (1975) reported a strong recommendations
about the need to include knowledge on the host plant identification, mite habit and
host plant relationships. Particular care should be taken in finding and collecting
males; their morphology often helps to understand the female status as
protogyne/deutogyne mites (Halawa, 2017). In Egypt, only one collective work,
conducted through the second half of 20th century included a survey of
phytophagous and predacious mites with taxonomical key (Zaher, 1984). From the
mentioned date up to now, the taxonomical key of eriophyid mites in Egypt is not
updated yet. Consequently, the main target of this paper is producing some
ecological notes and illustrated and updated key to genera and species of family
Phytoptidae in Egypt.

MATERIALS AND METHODS

This Study Is Based On Two Portions:

1) Survey and occurrence rate of species belonging to family Phytoptidae Murray,
1887 at three zones: upper Egypt represented by Sohag province; Middle Egypt
represented by Qualiubiya & Giza province and lower Egypt represented by EL-
Behera province during two years as part of a comprehensive work on Eriophyoid
mites. The samples were collected during two years (2016 & 2017) from leaves,
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buds, branches and grass of fruit farms. The samples were individually bagged in
tightly-closed plastic bags and transported the same day to the laboratory. Collected
mites were removed using a fine hair brush under dissection stereo-microscope, then
preserved in 70% ethanol. Selected mites were cleared and mounted on micro-slides
by using Keifer medium according to Keifer (1975), then dried at 40°C for one week
(Zhang, 2003) and finally examined under a Carl Zeiss compound microscope. The
type materials are deposited as slide-mounted specimens in the mite collection of the
Agricultural Research Center, Plant Protection Research Institute, Fruit Acarology
Department, Dokki, Egypt (ARC-PPRI). Identification to a specific Family,
subfamilies, Genus was made using the key to the world genera by Amrine et al.
(2003) and the species identification was done using published descriptions of family
Phytoptidae species. In addition, the identified specimens were compared with the
specimens present in the mite collection of Plant Protection Research Institute
(ARC).

2) Survey of literature

Survey of original scientific papers published on eriophyid mites from different
libraries in Egyptian Universities and Research Centers. The generic classification
used in this paper is of Amrine ef al. (2003). We have checked most of the papers
listed in the references (for a few papers, only the abstracts were seen and these were
indicated as such). Figures of described species used in the illustrated key were re-
inked from published papers and the original authors were properly attributed.

RESULTS AND DISCUSSION

I-Ecological Notes:

Although, five subfamilies from family Phytoptidae have been recorded in
the world, the data in table (1) showed that three species (Oziella nilotica (Abou-
Awad, 1981); Mackiella. phoenicis Keifer; Retracus johnstoni Keifer) belonging to
three genera (Oziella Amrine, Stasny & Flechtmann, 2003, Mackiella Keifer, 1939 ;
Retracus Keifer, 1965) and two tribes (Phytoptini, Murray,1877; Mackiellini
Newkirk & Keifer,1971) were recorded during this study at three zones: upper Egypt
represented by Sohag province, Middle Egypt represented by Qualiubiya & Giza
province and lower Egypt represented by EL- Behera province during two years. The
obtained data reported that the species O. nilotica (Abou-Awad, 1981) was recorded
with highly rate in Giza and Behera provinces on the weed Imperata cylindrica (L.)
and recorded with moderately rate in Qualiubiya province while it was recorded with
low rate in Sohag province on the same weed, therefore, the mentioned species may
play an important role for biological control of weeds (Halawa, 2015). Furthermore,
the species Mackiella phoenicis was recorded with highly rate in Giza and Behera
provinces on the inner frond of date palm Phoenix dactylifera L. and recorded with
low rate in Qualiubiya province while it was absent in Sohag province on the same
host plant. On the other hand, the third species, Retracus johnstoni Keifer was
recorded with moderately rate in Behera province and recorded with low rate in Giza
and Sohag provinces on inner frond of date palm, Phoenix dactylifera L. while it was
absent in Qualiubiya province on the same host plant.
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Table (1): Survey and occurrence rate of family Phytoptidae Murray, 1887 during

two years (2016 & 2017) at four provinces (Qualiubiya, Giza, Behera,
Sohag).

Sub-family: Phytoptinae

Sub-family: Sierraphytoptinae Keifer, 1944

Murray, 1877
Variabilit Tribe: Phytoptini, Tribe: Mackiellini Newkirk & Keifer, 1971
y Murray, 1877
Genus: Oziella, Amrine, . . . . .
Stasny & Flechtmann, 2003 Genus: Mackiella Keifer, 1939 Genus: Retracus, Keifer, 1965
Sp: O. nilotica (Abou-Awad) Sp: M. phoenicis Keifer Sp: R. johnstoni Keifer
Sgﬁi Imperata cylindrica (L.) Phoenix dactylifera L. Phoenix dactylifera L.
.. Rate of
Localities GPS oceurrenc GPS Rate of GPS Rate of
. occurrence occurrence
Qualiubiya 30021'18" N, 30°21'18"N, o
3151330" E ++ 31°1330"E, + All districts -
Giza 30002'6"N, 30° 16' 60.00" N 30° 16' 60.00" N
31012'18"E, o 31° 11' 60.00" E o 31° 11' 60.00" E i
Behera 30036'54"N, e 30°36'54"N, s 30°36'54"N, -
30°41'6"E, 30°41'6"E, 30°41'6"E,
Soh 26°33'25.02" N n 26°33'25.02" N 26°33'25.02" N n
ohag 31°41'41.21"E 31°41'41.21"E ) 31°41'41.21"E

+ = Low rate (from 1: 2 individuals / leaf or frond )
++= Moderate rate (from 3: 5 individuals / leaf or frond )
+++= high rate ( more than 5 individuals / leaf or frond )

I1- Taxonomical Revision
The common taxonomical characters of family Phytoptidae Murray were

Prodorsal shield with anterior setae
(Vi or ve)

Genital coverflap without
longitudinal markings
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Subfamilies, tribes, genera and species of family Phvtoptidae Murray, 1877

1- Prodorsal shield with four anterior setae paired
(internal vi and external ve), Scapular setae
absent....... Prothricinae Amrine, 1996
Not recorded in Egypt

- Prodorsal shield with three (unpaired vi+ve), two
(ve) or one (unpaired vi) anterior shield

2- Vermiform and elongate mites; genitalia
located after coxae by 9-15 annuli and
posterior to the lateral setae (c2); Prodorsal
shield with two anterior setac (ve) and two
scapular setaec (sc); pedipalps directed
anteriorly, apically attenuate; tibia I lacking
solenidion; opisthosoma lacking subdorsal

setae (<75 B .Novophytoptinae
Roivainen, 1953........... Not recorded in
Egypt

- The mites either vermiform with annuli
subequal, or robust or fusiform with larger
dorsal annuli; genetalia relatively close to
coxae separated with fewer or smaller annuli;
prodorsal shield with variable (3, 2, or 1)
anterior setae; pedipalps not as above but
directly more ventrally; opisthosoma variable;
tibia I and solenidion  variable

3- Prodorsal shield with three (single vi + ve) or
one (single vi) anterior setae; scapular setae
(sc) present or absent; spermathecal tubes are
3 to 5 times longer than spermathecae;
opisthosoma either vermiform with subdorsal
setae (c/) present or more robust and

fusiform, lacking subdorsal setae
(€D)eweeiiiieeienn, Nalepellinae
Roivainen,1953.................... Not recorded

in Egypt
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-. Prodorsal shield with two anterior setae (ve)
present, internal verticals (vi) absent, scapular
setae rarely miute or absent; spermathecal tubes
ShOTt. ...t

4- Body vermiform with opisthosomal annuli
narrow and subequal dorso ventrally; scapular
setae (sc) pointing up if short, forward if long ,
opithosthomal setae pair (c¢/) present
.............. Phytoptinae Murray, 1877...........

-. Body usually fusiform and often flattened;
opisthosomal annuli usually broad or with
lateral dorso-ventral differentiation,
opisthosoma setae pair ¢/ present or absent
...................................... Sierraphytoptin
ae Keifer, 1944

K1.1. Tribes, Genera and Species of Subfamily Phytoptinae Murray, 1877

Subfamily Phytoptinae in Egypt is represented by only one genus (Oziella
Amrine, Stasny and Flechtmann, 2003) and one species namely: Oziella. nilotica
(Abou-Awad, 1981) comb. n. (= Phytocoptella niloticus Abou-Awad, 1981)
(=Phytoptus niloticus Abou-Awad, 1981). This species was recorded in Egypt on
leaves of Imperata cylindrica (L.) Beauv. (Poaceae) under genus Phytocoptella
Newkirk & Keifer, 1971. Although, Chetverikov & Suchareva (2009) pointed out the
need to be transferred to the genus Oziella based on what was said by Amrine et al.
(2003) who mentioned that most species of Phytoptinae have five free leg segments.
However, some species in Phytoptus and Anchiphytoptus posses a fused femur and
genu in legs / and /1. Recently, a new genus Oziella was established for several
Phytoptus species (Ph. yuccae K. and Ph. rufensis Manson) that have fused femur
and genu in legs / and /7 (Amrine et al., 2003).

Genus Oziella Amrine, Stasny and Flechtmann, 2003.
This genus is distinguished by the following characters:
1- Prodorsal shield lacking gland.

2- Scapular setae (sc) short or long but not minute.
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3- Microtubercles distributed normally on dorsal opithosomal annuli.
4- Femur and genu are fused.
Ozélla niloticus (Abou-Awad, 1981) comb. n. (Fig.1):
This species was recorded on leaves of Imperata cylindrica (L.) Beauv. (Poaceae)
The common taxonomic characters are:

1- 5 to 6 rayed feather claw.

2- Dorsal with 92 annuli.

3- Absence of median line on prodorsal shield .
Synonyms: Phytocoptella niloticus Abou-Awad, 1981; 1981: 368.
Host plant: /mperata cylindrica (L.) Beauv. (Poaceae).
Localisation: on the leaves, no damage observed.
Locality: EI-Qualiubiya, Menufia, Giza, Behera, Sohag.

Fig. (1) Oziella niloticus (Abou-Awad,) comb.

59
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K1.2. tribes, genera and species of subfamily Sierraphytoptinae Keifer, 1944
Subfamily Sierraphytoptinae in Egypt includes one tribe, two genera and two
species.

Opisthosomal setae pair (c/) absent .......... Tribe.
Mackiellini Newkirk &
Keifer.......oooooiiiiiiii K1.2.1

K1.2.1 genera and species of tribe Mackiellini Keifer, 1946
Only two genera from tribe Mackiellini Keifer were recorded in Egypt.

1-Prodorsal shield with four setae (ve +sc), scapular
setae (sc) with normal tubercles directing
forward.................. genus Mackiella Keifer.........

-. Prodorsal shield with four setae (ve +sc), scapular
setae (sc) with bulbous, enlarged tubercles, directing
setae cauded; anterior setae (ve) with similar enlarged

tubercles, directing setae
forward. ... ..o
genus Retracus Keifer..................c.oonen 0 K1201.2

K1.2.1.1 species of genus Mackiella Keifer,1939.
One species from genus Mackiella was recorded in Egypt.
Mackiella phoenicis Keifer, 1939 (Fig.2)
This species can be distingueshed by the following characters:
1- 7-rayed feather claw.
2- 4 shield setae and the anterior lobe is board.
3- The tergites much broader than the sternites and have longitudinal lines.
Synonyms: No synonyms.
Host plant: Phoenix dactylifera L. ( Arecaceae).
Localisation: in fold in emerging fronds.
Locality: Qualiubiya and other governorates.
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Fig.(2). Mackiella phoenicis Keifer .

K1.2.1.2 species of genus Retracus Keifer,1965.

Only one species from genus Retracus Keifer was recorded in Egypt
Retracus johnstoni Keifer, 1965 (Fig.3)
This species can be distinguished by the following characters:

1-
2-
3-
4-
5.
6-
7.
8-

6-rayed feather claw.

4 shield setae.

Lack of the subdorsal abdominal setae.

Prodorsal shield setiferous tubercles are produced and bulbous.
No shield design but the dorsal tubercles unusual.

The foretibial lateral spur and tarsal claws have the same form.
Partial tergites below the dorsal tubercles end in points.

The tergites broader than the sternites.

Synonyms: No synonyms.

Host plant: Phoenix dactylifera L. (Arecaceae).

Localisation: underside of fronds makes black blotches .
Locality: Kafr El-Sheikh and other governorates.
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L EM

Fig. (3). Retracus johnstoni Keifer.
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