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ABSTRACT

Terrestrial snail collection that had been recorded in Egyptian fields,
gardens and nurseries are reviewed and described with a clear description,
pictures, and taxonomic data in addition to shell morphological characters that
provided for every species.

This study includes six terrestrial snails, Succinea (Amphibina)
cleopatra (Pallary, 1909) (Succineidae), Cochlicella acuta (O. F. Miiller,
1774), Xeropicta krynickii (Krynicki, 1833) (Geomitridae), Massylaea
vermiculata (O.F. Miller 1774), Theba pisana (O. F. Mdller, 1774)
(Helicidae) and Monacha obstructa (L. Pfeiffer, 1842) (Hygromiidae) that are
common to be observed in the Egyptian Agricultural fields. This report of
land snail’s identification is based on the specimen’s shell morphology and
their distribution through their activity season in multiple surveys whether
through our research studies or previous research. This report is an attempt to
deliver a comprehensive shell description and survey data of land snails as
agricultural pests providing a well-defined taxonomic key to the species level.
The taxonomical key can provide the growers with the essential data of
identifying the land snail species that could be noticed in the crop fields,
gardens, or ornamental plant nurseries.

INTRODUCTION

Some land snail and slug species have been extent by human far beyond their natural
range (Cowie, 2001; Herbert, 2010). The spread of terrestrial mollusc species has intensified
following the emergence of modialization, including through trade-in plant material and other
goods (Barker, 2002).

Terrestrial gastropods considered recently as one of the important economic pests in
all over world and Egypt as well, infesting almost all the growth vegetation stages of the
plant causing yield reduction and severe damage to the economic edible parts of the field
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crops, fruits, and vegetables (Baur and Baur, 1993). The population density of land snails
could be observed on the soil surface, stems, leaves and fruits as well (Awad, 2013).
Different species of terrestrial gastropods infested diverse of host plants in the north region of
delta governorates such as Beheira (Hashem et al., 1993); Gharbia (Metwally et al., 2002;
Arafa, 2006); Dakahlia (Daoud, 2004; Arafa, 2006); Damietta (Mahmoud and Awad 2008);
Ismailia (EI-Okda, 1984; Mahrous et al., 2002; Mohammed, 2015); Kafer El-Sheikh (El-
Deeb et al., 2004); Qalyubia (Arafa, 2006); Monufia (Arafa, 2006, Heikal, 2015;
Mohammed, 2015); Sharkia (Ismail, 1997; Mahrous et al., 2002); and Port Saied governorate
(Awad and Abd El-Galil, 2020) in Egypt.

Terrestrial gastropod surveys had been recorded around Egypt (Hashem et al., 1992;
El-Deeb et al., 1996; Abd El-Aal, 2001; Mortada, 2002; Idress, 2003; Sallam and El-Wakeil,
2012; Mohammed, 2015). The species varied in level of infestation according to locality
weather and environment and host type (Gazzy et al., 2019). The habitat characteristics such
as vegetation, organic matter and soil structure can be important for species abundance.

Generally, in the previous surveys, M. vermiculata, T. pisana and Monacha sp. were
the most dominant and widespread land snails in many governorates (Idress, 2003; Eshra,
2013; Mohammed, 2015).

This present work is to report taxonomic information and shell description about the
most invasive common recorded species at Egyptian fields and their full identification.

MATERIALS AND METHODS

This work summarizes the taxonomic data of the six species of snails Succinea
(Amphibina) cleopatra (Pallary, 1909) (Succineidae), Cochlicella acuta (O. F. Miller, 1774),
Xeropicta krynickii (Krynicki, 1833) (Geomitridae), Massylaea vermiculata (O.F. Muiller
1774), Theba pisana (O.F. Miller, 1774) (Helicidae) and Monacha obstructa (L. Pfeiffer,
1842) (Hygromiidae) had been clarified in this work. The species had been recorded during
field surveys and collecting living samples in various habitats, agricultural fields and gardens
over the past five years in addtion to the previous data in previous research and survey
literatures. The collected samples represent common land snails in Egypt as agricultural
pests.

The shell description counts on the differences in shell diameter, thickness, height, and
color whether background color, bands and blotches color. The species have been identified
based on conchological criteria with reference to Kerney and Cameron (1979), Godan (1983),
Cameron (2003), and Yildirim et al. (2004). The empty shells were photographed in the
laboratory, and the living samples were photographed in the field to document the shell
morphology and the gastropod’s infestation in the field. The Geographic coordinates of some
collecting spots were recorded using a GPS. Finally, living specimens were transferred and
preserved in Malacology Laboratory of Zoology and Agricultural Nematology Department,
Faculty of Agriculture, Cairo University.

RESULTS

Six species of land snails, belonging to four different families are economically
important as agricultural pests. Their taxonomic key had been designated and designs in
detail according to the adult shell morphology and its characters. Succinea (Amphibina)
Cleopatra (Pallary, 1909) (Succineidae), Cochlicella acuta (O. F. Muiller, 1774), Xeropicta
krynickii (Krynicki, 1833) (Geomitridae), Massylaea vermiculata (O. F. Miller 1774), Theba
pisana (O. F. Miuller, 1774) (Helicidae) and Monacha obstructa (L. Pfeiffer, 1842)
(Hygromiidae) are identified in the following key according to Kerney and Cameron (1979);
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Godan (1983); Cameron (2003) and Yildirim et al., (2004).

1.a. Shell clearly higher than wide; shell high (H<7 mm) ......... Succineidae, Geomitridae
b. Shell wide as a high, [large shell (H<7mm)......................... Helicidae, Hygromiidae
2.a. Sinistral shell (the shell of a gastropod is left-handed or coiled in an anti-clockwise
(o L1101 T ] ) OSSPSR 3
b. Dextral shell (the shell of a gastropod is right-handed or coiled in a clockwise direction)
.................................................................................................................................................. 4

3. No records of the sinistral shell of terrestrial snail species in Egyptian fields yet or it could
be a freshwater snail such as Lanistes sp., Haitia sp., Bulinus sp. (Lotfy and Lotfy, 2015)

4.a. Adult shell less than 3 mm NIgN........cooii e 5
b. Adult shell more than 3 MM Nigh ..o e 6
5. Not included in this study.

6.a. Height of the aperture is nearly or more than half height of shell ............c.cccooeiii oo 7
b. Height of the aperture is 0.4 x shell height or less..............coiviiiiiiiiiiiii 8

7. Adult shell high more than 12 mm, shell with rounded and rapidly expanding whorls,
translucent, always less than 5 whorls, and with a simple, unthicken

Y010 0101 (O Succinea sp.
8.a. Shell with few, very rapidly expanding whorls and shallow suture, bright shell and shell
height up to 20 mm.........coooiiiiiii Succinea (Amphibina) Cleopatra
9. Shell is a nearly perfect cone, with a small, simple and thickened aperture, shell opaque
and whitish, often with dark bands and/or blotches..................... Geomitridae, Cochlicella
10.a. shell very elongate, with height more than 2x width, when shell is 7 mm or more high,
whorls relatively convex, with moderate Sutures .................coeeevvennnnns Cochlicella acuta

b. Shell height less than 2x width, whorls more flattened, and sutures shallow......
........................................................................................ Cochlicella barbara
C. Shell conical, whorls convex and shallow sutures......................... Cochlicella conoidea
11.a. adult shell with more than 3 whorls, globular (height roughly equal to the width), shell
very large reach to 25 mm or more in wide, with very rapidly expanding whorls ............. 12
b. Adult shell less than 25 mm wide, shapes of shell varied including globular................ 13
12- Shell with a light creamy background with dark brown bands around 5 to 6 bands, no
umbilicus, the aperture is compressed, and the edge of the lip is thick and reflected lip.
Diameter around 25 — 30 mm, spiral low ..................cccoeiin Massylaea vermiculata
13.a. Shell creamy white to light brown in the background, diameter around 20 mm,
umbilicus completely sealed by a lip, the lip with thin, not strong edge with the variable

pattern often with bands or blotches ................cooiiiiiiiiiii Theba pisana
b. Shell creamy white to light brown in background diameter around 17 mm, 3.5 whorls the
pattern in bands darker almost brown to dark brown ..., 14

14.a. Shell diameter around 12 — 17 mm white in the background with 5 to 6 whorls varying
shades of brown spots and band with open umbilicus, white or brown spiral bands
......................................................................................... Xeropicta krynickii
b. Shell diameter around 12 — 16 mm in diameter, aperture thick white umbilicus is closed
with almost like crescent shape, flattened shell with thickened rib behind the lip with an
almost pinkish line behind the aperture ................cooiiiiiiiiiiiinai Monacha obstructa
c. Shell diameter around 9 — 17 mm in diameter, umbilicus is minute, partly obscured by
reflected columnar lip depressed globular shell with aperture is elliptical with thickened
INEEINAL TIP L. vt e Monacha cartusiana
d. Shell diameter around 16 — 20 mm in diameter, the aperture is nearly circular with a white
internal lip, the umbilicus is small slightly obscured by a reflected columnar lip, globular
shell slightly depressed ..........coovveiiiiiiiiii e Monacha cantiana
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List of Land Snails:

Phylum .....cccoooveiiiiiic, Mollusca Linnaeus, 1758
ClasS..c.ooerieiieie e Gastropoda Cuvier, 1795

Order ......oooveveiiiiieieen Stylommatophora Schmidt, 1855
Superfamily ... Succineoidea Beck, 1837
Family .....ccoooveveiieeeee, Succineidae Beck, 1837
Subfamily.........ccccocvveiennnnne. Succineinae Beck, 1837

GENUS ..o Succinea Draparnaud, 1801

Succinea (Amphibina) Cleopatra (Pallary, 1909) (Fig. 1)
Distribution in Egypt:

This species had been verified in multiple spots in Egyptian governorates such as
Alexandria and Damietta (Pallary, 1909). Succinea cleopatra recorded in River Nile and its
branches in Assiut governorate (Abd El-Wakeil et al., 2013). El-Khayat et al. (2017)
recorded the same species at the River Nile banks including Damietta and Rosetta Branches,
including Minya, Giza, Qalyubia, Beheira, and Ismailia canals. It was the most abundant
species in the River Nile by 33.6% among the other snail species (El-Khayat et al., 2017). It
was identified in the sites of Minya, Giza and Damietta governorates as well (Mahmoud and
Sayed, 2018).

During this study, this species had been documented in El Qanater El Khayreya,
Qalyubia governorate (coordinates 30°11.601° N 31°06.693” E) and surrounding area found
on chicory, wild weeds and around plant pots where more humid and shade.

Generally, the species Succinea sp. documented in South district of Port Saied, Port
Saied governorate (Awad, 2013), Ismailia and Sharkia (Rady, 2014), Qalyubia, Monufia,
Sharkia, Damietta, and Dakahlia (Mohammed, 2015), and Kafr EI-Sheikh governorate
(Gazzy et al. 2019).

Distribution Around the World:

Holarctique specie, that a species presents in the Northern Hemisphere, especially in
the north of the Tropic of Cancer and in particular in the Nearctic and Palearctic regions, thus
considering Europe, North America, Africa to the north (I ‘atlas) and Eurasia north of the
Himalayas, it is wide distribution species found in North West of Europe (Kerney and
Cameron, 1979). In addition, the Czech Republic (Jufickova et al. 2001), Ukraine (Balashov
and Gural-Sverlova, 2012) and Bulgaria (Georgiev, 2006).

Shell Description:

Shell with three rapidly widening whorls, the last whorl occupying about 2/3 of the
total height. The shell usually is pale brown, thin, glossy, fragile and translucent, with a short
spire and very large last body whorl and aperture and no umbilicus (Kerney and Cameron,
1979). Elongate amber shell, whorls rounded, suture shallow with numerous irregular
growth-lines. The visible soft parts of the body are pale yellowish-brown or yellow with a
reddish hue, which becomes lighter downwards to the sides (Kerney and Cameron, 1979).
Succineidae group has variable shells that often can be difficult to identify the species
correctly without dissecting.

Shell Dimensions:

Shell diameter around 10 to 17 mm till 20 mm.
Host Range and Habitat:

Generally, family Succineidae prefer wet and humid environment such as margins of
lakes and rivers that almost found on muddy surfaces (Kerney and Cameron, 1979).
Succineidae gastropods usually were found on plants close to the banks of small rivers or in
the shade of plant pots in nurseries and gardens where more humid. This species had been
reported that these species play important role in the public health distributed in the River
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Nile branches, main canals and some drains in Egyptian governorates (Hussein et al., 2011;
El-Khayat el al., 2017).

Succinea sp. had been recorded on lettuce, Egyptian clover, rice, broad bean, pea and
cabbage (Mohammed, 2015; Heiba et al., 2018; Gazzy et al., 2019) and also recorded mainly
on field and vegetables, and not had recorded on ornamental plants or wood trees in Kafr El
sheikh governorate (Heiba et al., 2018). In this study, Succinea (Amphibina) Cleopatra found
on Chicory Cichorium pumilum and Egyptian clover Trifolium alexandrinum at El Qanater El
Khayreya (coordinates 30°11.601° N 31°06.693” E) (Fig. 2).

Phylum ..o Mollusca Linnaeus, 1758
ClasS....cooeieiiiiiieiieceei Gastropoda Cuvier, 1795

Order: .....ooveviiiiiieen Stylommatophora Schmidt, 1855
Superfamily........cccccoeeiiiinns Helicoidea Rafinesque, 1815
Family ... Geomitridae Boettger, 1909
Subfamily ... Geomitrinae Boettger, 1909
GeNUS ... Cochlicella Férussac, 1821

Cochlicella acuta (O. F. Muller, 1774) (Fig. 3, A)
Distribution in Egypt:

The species is recorded in Qalyubia, Gharbia, Monufia, Damietta, Ismailia and Kafr El
Sheikh governorate (Kassab and Daoud 1964; Mohammed, 2015; Heiba et al., 2018; Gazzy
et al., 2019; Mostafa, 2020), Cairo (Mohamed and Ali, 2011), Beheria governorate (Eshra,
2013), and recorded in some desert spots in King Mariout and Borg EI Arab, Alexandria (Ali,
2017).

C. acuta recorded in this study in a farm in Sharkia governorate (30°25°11” N
31°38°21” E), 110 ft elevation under leaf litter, on tree trunk of windbreaker and ornamental
plants.

Distribution Around the World:

The species lives in the north and the west of the Mediterranean region, on the Atlantic
coasts of Belgium and South England. It is introduced to the Eastern Mediterranean (Greece,
Turkey). It also occurs in Northern Africa. In Spain (Salamanca, Zaragoza, Huesca) and
south of Ireland, it also occurs far from the coast. This snail may have entered the British
Isles in the late prehistoric period (Lewis, 1977; Kerney and Cameron, 1979; Welter-
Schultes, 2012).

Shell Description:

Shell with 8 to 10 slightly convex whorl. It is a somewhat delicate and elongated cone;
umbilicus is minute, obscured by reflected columellar lip. The aperture is elliptical, higher
than wide and with no evidence of an internal rib (Ali, 2011). The shell is very variable in
color and background, often having a cream or off-white background with many pale brown
blotches or thin lines, which are sometimes organized into spiral bands. The shell in general
is taller and thinner compare to C. barbara and C. conoidea.

Shell Dimensions:

The shell height ranged from 10 — 20 mm, while the diameter ranged from 4 - 7 mm
(Kerney and Cameron, 1979).
Host Range and Habitat:

The species had been recorded on grapes, mango and date palm in Qalyubia, Gharbia,
Monufia, Damietta, and Ismailia (Mohammed, 2015) on lettuce, Egyptian clover, cabbage
and broad bean in different governorates (Heiba et al., 2018; Gazzy et al., 2019) and on
guava trees orchards in Kafr EI Sheikh governorate (Mostafa, 2020).
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Cochlicella barbara (Linnaeus, 1758) (Fig. 3, B)

It had been noticed during our survey that some individuals of Cochlicella are closer in
shape and description to C. barbara that can give an initial indication that some spots in
Egyptian fields had been infested with this species such as in Sharkia governorate (30°25°11”
N 31°38°21” E), 110 ft elevation.

Distribution in Egypt:

Pallary (1909) had been recorded that C. barbarain Sidi Gaber and Mariout in
Alexandria, for this point it maybe needs further study for verification.

Distribution Around the World:

This species lives in the European coastal regions from the north of Portugal to the
northwestern part of the Mediterranean; it is introduced in Belgium, Britain i.e. Cornwall and
Wales, and spread throughout the Mediterranean region (Bank and Neubert, 2017); also in
Algeria (Bouaziz-Yahiatene and Medjdoub-Bensaad, 2016).

Shell Description:

With cone shell shape of 7 — 8 very slightly convex whorls with shallow sutures. In
general, the shell is shorter and wider in the last whorl compare to C. acuta. The shell is
elongated. Umbilicus is minute and partly obscured by collumellar lip. No internal lip in the
aperture. Shell thick and white background with some variations in banding.

Shell Dimensions:

The shell height ranged from 8 — 12 mm, while the diameter ranged from 5 - 8 mm
(Kerney and Cameron, 1979).

Cochlicella conoidea (Draparnaud, 1801) (Figs. 3, C and D)
Distribution in Egypt:

It is not recorded in Egypt, however the species here for full comparison among the
three species that are widespread in Mediterranean region (Figs. 4, A, B and C).
Distribution Around the World:

The species lives in the Mediterranean region. It is rare in Cyprus and does not occur in
the north of Italy (Bank and Neubert, 2017), however it recorded in Mount Circeo (Latium,
Italy), on the southwestern coast of Italy on the Tyrrhenian Sea. Godan (1983) states that C.
conoidea had been found in the United States in ship storerooms and containers as pest and
intercepted in USA on Lens culinaris (lentils) as well as other plants and seeds.

Shell Description:

Shell is light grey or light horny brown, coloured with brown blotches and / or brown
band at the base of the last whorl; aperture simple and sharp, umbilicus open and slightly
covered by columellar margin of the aperture.

The shell is shorter compare to the two previous Cochlicella species. Shorter than
Cochlicella acuta and with a larger diameter and a slightly more profound suture than C.
barbara.

Shell Dimensions:

The shell height ranged from 6 to 9 mm, while the diameter ranged from 5 to 6 mm; the
whorls around 4.5 to 6 whorls.

In this study, the species C. acuta and C. barbara had been observed on windbreaker
trees in Sharkia governorate (coordinates: 30°25°11” N 31°38°21” E), during their aestivation
time in October 2019 showing the feeding symptoms on the tree trunk (Figs. 5 and 6).

Phylum ..o, Mollusca Linnaeus, 1758
ClasS.....ccvieeireiree e, Gastropoda Cuvier, 1795

Order: .....oooveiiiiiieeien Stylommatophora Schmidt, 1855
Superfamily..........ccccovevnenenn. Helicoidea Rafinesque, 1815

Family ... Geomitridae Boettger, 1909
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Subfamily ..o, Helicellinae Ihering, 1909
GEeNUS ... Xeropicta Monterosato, 1892
Xeropicta krynickii (Krynicki, 1833) (Figs. 7 and 8)
Distribution in Egypt:

Xeropicta krynickii is the accepted name of the old synonym Helix (Xerophila)
vestalis Pfeiffer, 1841 and recorded in previous literature in Egypt as Helicella vestalis. This
species recorded in Sharkia (Abd ElI Rahman and Al Akra, 2012; Mohammed, 2015),
Qalyubia, Monufia, Damietta, Ismailia and Dakahlia governorate (Mohammed, 2015). X.
krynickii was abundant on the border of King Mariout till Borg ElI Arab, Alexandria in
addition to the south of EI Alamein, EI Alamein North coast of Egypt (Ali, 2017).
Distribution Around the World:

Xeropicta krynickii has a peri-Black sea distribution. Extending its range as far as the
Middle East. It was recorded from Podgorica (Montenegro), Italy, Azerbaidzhan, Iran, Syria,
Lebanon, Jordan, Israel and Egypt (De Mattia and Pesi¢, 2014), and also distributed in the
East Mediterranean region, central the Middle East and Jordan (Neubert et al., 2015). It was
probably introduced also to Cyprus and Crete (Schutt 2001; Welter-Schultes, 2012). This
species suggested as national quarantine significant pest in USA (Cowie et al., 2009).

Shell Description:

The shell is medium-sized to small low conic above, with a sub depressed to
subconoidal spire and slightly elevated, glossy, basic color cream-whitish, purely white or
with distinct brown spiral bands or rows of brown dots; aperture broadly oval with a sharp
peristome, lip weak to strong. The umbilicus is perspective, widely open. The color varied
from creamy or white to brown-banded with light background; the bands were either
continuous or broken into squares or dots (Ali, 2017; De Mattia and Pesi¢, 2014).

According to (Neubert et al., 2015), the shell is depressed, glossy, with well-marked dark
brown spiral bands and rarely all white, the spiral bands can be broken up into a checked
pattern especially on the umbilical side. The teleoconch covered with fine axial ribs, the
aperture is slightly elliptical.

Shell Dimensions:

Shell diameter of X. krynickii averaged 15.25 £ 1.09 mm and the mean shell height
was 10.01 + 0.69 mm that found in some spots between Borg El Arab, Alexandria to Marsa
Matrouh. It could reach to 12.50 £ 0.53 mm in diameter and the mean shell height was 8.27 +
0.49 mm that found in King Mariout (Ali, 2017), around 5 to 6 well rounded whorls with
distinct deep sutures.

Host Range and Habitat:

The species found on sandy soil, big rocks, and moderately dense vegetation with wild
vegetation such as Thymelaea hirsute (L.) Endl. (Thymelaeaceae), Centaurea calcitrapa L.
(Compositae) and Dicanthium annulatum (Forssk) Stapf (Gramineae) (Figs. 9 and 10) in the
road lead to Borg El Arab, Alexandria (coordinates: 30°56.723” N 29°40.110” E) 190 ft
elevation. It is common to find the species on thorny or pointed leaves plants in arid spots.
The species was found on navel orange, wheat and grapes as an agricultural pest
(Mohammed, 2015).

Phylum ......ccooveiiiiic, Mollusca Linnaeus, 1758
ClasS....coviiiiiieic e Gastropoda Cuvier, 1795

Order .....ccoovvveeiieeceee Stylommatophora Schmidt, 1855
Superfamily..........ccccovevvennne. Helicoidea Rafinesque, 1815
Family ..o Helicidae Rafinesque, 1815
Subfamily.........ccccovviieieennne, Helicinae Rafinesque, 1815

Genus .....oovvviiiiinieniinn, Massylaea O.F. Miller, 1774
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Massylaea vermiculata (O.F. Mller 1774) (Figs. 11 and 12)

Massylaea vermiculata, a common wide distributed helicid land snail in Egypt that
formerly known as Eobania vermiculata and re-identified to genus Massylaea (Bouaziz-
Yahiatene et al., 2017).

Distribution in Egypt:

Pallary (1909) reported the species from many localities in the northern part of Egypt
such as Alexandria and Damietta. The species recorded also in Kafr EI-Sheikh (Heiba et al.,
2018), Sharkia (Hegab et al., 1999; Mohammed, 2015; Ismail et al., 2017; Khidr et al. 2020),
Beheira, and Alexandria (Eshra, 2013; 2014), Monufia (Heikal, 2015) Gharbia, Damietta,
Ismailia, Dakahlia (Mohammed, 2015), and Qalyubia governorate (Mohammed, 2015; Khidr
et al. 2020).

Distribution Around the World:

The species is the most common and widespread in the Mediterranean region (Kerney
and Cameron, 1979) having a cosmopolitan distribution and is meanwhile introduced in
proper habitat in multiple parts of the world (Neubert et al., 2015). It is recorded also in
Croatia (Rada et al., 2012), Hungary and Slovenia (Pall-Gergely et al. 2020).

Shell Description:

Shell thick-walled large, globose, bright cream-whitish in the background, dense and
irregular pattern of white dots, with mostly with 5 reddish to dark brown spiral bands, first
two often merged, 3rd widest just above the periphery line, and the 4th and 5th below this.
Bands are regularly continuous and wide; the umbilicus is totally covered. The aperture broad
and oblique; moderately strong lip that reinforced to form an oblique lamella.

Shell Dimensions:

The shell is moderate; the diameter ranged 26 £ 4 mm and can reach 35 mm, while
shell height ranged from 14 to 24 mm, with 5 to 6 well-rounded whorls with low sutures.
Host Range and Habitat:

The species are found in the fields, countryside, gardens, vineyards, hedges and dunes.
It crawls the tree trunk such as citrus (Hashem et al., 1993; Mahrous et al., 2002, Heiba et al.,
2018), palms, bushes and fences on hot daytime. It was found mainly on fruit, wood trees and
ornamental plants. Figures (13, 14, 15, 16, 17, 18, 19 and 20) showed different habitats i.e. in
aestivation period hidden under leaf litter and plant debris where more shade and humid. The
species documented in multiple locations such as Botanical garden belong to Heliopolis
University, Al Salam City, Cairo Governorate (coordinates: 30°9°13” N 31°25°56” E),
Gilvena village, Sharkia governorate (coordinates: 30°25°31.8” N 31°37°12.5” E), farm in
Tahaweyah, Bilbeis (coordinates: 30°25°11” N 31°38°21” E), three spots at Peach orchard
and mango seedling nursery at El Tahady entrance EI Khereigen village on the desert road
from Cairo to Alexandria at 113 km? (coordinates: 30°29.545> N 30°19.542> E, 112 ft
elevation - 30°29.550° N 30°19.514° E, 129 ft elevation - 30°29.557* 30°19.490" E, 127 ft
elevation), El Nagah district, Beheira and Ismailia governorate.

The populations of this snail recorded in Palestine and Jordan (Mienis, 1973; Neubert et
al., 2015) and introduced to the area by ornamental plants, which were imported from other
Mediterranean countries (Mienis, 1973). The species were recorded on navel orange,
Egyptian clover and wheat (Mohammed, 2015).

Phylum ... Mollusca Linnaeus, 1758
ClasS....oooeeieieeic e Gastropoda Cuvier, 1795

(@] o -] SRR Stylommatophora Schmidt, 185
Superfamily.........cc.ccoovvvennn Helicoidea Rafinesque, 1815
Family ......ccoooveieieeee Helicidae Rafinesque, 1815

Subfamily ..o Helicinae Rafinesque, 1815
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Genus . e ..Theba Risso, 1826
Theba plsana (O F Muller 1774) (Figs. 21, 22, 23 and 24)
Distribution in Egypt:

Beheira (Eshra, 2013), Kafr El-Sheikh governorate (Heiba et al. 2018), Monufia
(Heikal, 2015), EI-Maamoura region, Alexandria (Eshra, 2014), Qalyubia, Sharkia, Gharbia,
Damietta, and Ismailia (Mohammed, 2015) and Borg EI Arab and King Mariout Alexandria
(Ali, 2017).

Distribution Around the World:

Distribution is in the whole Mediterranean region and on the Atlantic coast from
Morocco to England (Yildirim et al., 2004). The species spread throughout Australia, South
Africa, Brazil, Argentina and San Diego, Los Angeles and California in USA.

Shell Description:

The shell is white in the background almost rarely pink, compressed and spherical with
narrow umbilicus and partly obscured by the reflected columnar lip. The aperture is elliptical
with an internal rib and often with pinkish light colour or rosy red lip. The shell has a varied
pattern of dark spiral bands, lines, or spots; some individuals have no dark bands (Kerney and
Cameron, 1979).

Shell Dimensions:

Shell diameter reached to 25 mm as maximum diameter, while height reaches to 20
mm, with 5.5 to 6 slightly convex whorls with shallow sutures. In juveniles, all whorls
sharply keeled then disappear gradually when the individual becomes mature.

Host Range and Habitat:

The specimens may be observed in clusters on grasses or accumulated on tree trunks or
fences on which they climb for cooling and moist conditions (Yildirim et al., 2004). The
species had been recorded on navel orange, mango, wheat, grapes (Mohammed, 2015),
lettuce, Egyptian clover, cabbage (Gazzy et al., 2019), on fruit, wood trees and ornamental
plants (Heiba et al., 2018). The figures 25, 26 and 27 showing the different habitat and host
range of this species during this study.

Phylum ... Mollusca Linnaeus, 1758
ClasS....ccovieeiieieie e Gastropoda Cuvier, 1795
Superfamily..........ccccoveveenee. Helicoidea Rafinesque 1815
Family ..o Hygromiidae Tryon, 1866
Subfamily.........ccccocevveinennn, Trochulininae Lindholm, 1927
Genus .. - ..Monacha Fitzinger, 1833

Monacha obstructa (L Pfelffer 1842) (Fig. 28)
Distribution in Egypt:

Fayoum (Abd El-Haleim, 2007), Giza (Ali, 2006), Alexandria and Beheira (Eshra,
2013), Port Saied (Awad, 2013), Monufia (Heikal, 2015), Qalyubia, Gharbia (Mohammed,
2015), Kafr EI-Sheikh (Heiba et al., 2018), and Sharkia governorate (Abdel-Rahman et al.
2019).

Distribution Around the World:

Southern Turkey, Iran (Hausdorf, 2000a), Syria, Lebanon (Neubert and Bariche, 2013),
Jordan (Neubert et al., 2015), Saudi Arabia (Neubert, 1998), and Iraq (Abdul-Sahib, 2006).
Shell Description:

The shell is strongly depressed conical-globular; aperture is elliptical or broadly oval.
Peristome is sharp and expanded often reddish with a strong white internal rib, umbilicus
prick-like in juveniles and distinctly expanded by the last whorl of the adult (Hausdorf,
2000a).

Neubert and Bariche (2013) described the umbilicus as funnel-shaped
“pseudoumbilicus”. The last whorl is slightly bending towards the aperture.
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Shell Dimensions:

The shell diameter ranged from 10 — 14.9 mm as maximum diameter, while the height
reached 8.5 mm with 4.5 to 5 convex whorls; body whorls are rounded. According to Neubert
and Bariche (2013), the shell height averaged 6.58 mm, while the diameter averaged 11.83
mm.

Host Range and Habitat:

This species is a serious pest of Egyptian clover Trifolium alexandrinum (Mohamed
and Ali, 2009) as well as Citrus (Hashem and El-Halawany, 1996). Previous research work
recorded that the glassy clover snail Monacha sp. infested a wide range of plant hosts, field
crops, vegetables and fruit (Heiba et al., 2018). Monacha species were found on navel
orange, tomato, cabbage (Mohammed, 2015), Egyptian clover, broad bean, wheat, sugar beet
and Maize (Heiba et al., 2018) in addition to cabbage, potatoes, carrot, pea and lettuce as
vegetables were infested with Monacha sp. species. Its distribution ranges from Egypt to
Pakistan, and Turkey to Saudi Arabia (Neubert, 1998), possibly because it can distribute by
human activities (Neubert and Bariche, 2013).

The other two confusing species belong to the genus Monacha (M. cartusiana and M.
cantiana) are common in the Mediterranean region and recorded in some European countries
such as France, Switzerland, England and Germany (Kerney and Cameron, 1979). Figures
29, 30, 31, 32 and 33 show the habitat of M. obstructa on different plants and in different
governorates i.e., Fayoum, Sharkia, Giza and Monufia governorate.

Monacha cartusiana (O.F. Muller 1774) (Fig. 34)

Monacha cartusiana is widespread in Southern and Central Europe from the Iberian
Peninsula, France, Switzerland, Germany and England in the west and the Netherlands in the
north to the Balkan Peninsula and the western Caucasus region in the east (Kerney and
Cameron, 1979). It is recorded also in Poland (Lesicki and Koralewska-Batura, 2007) and
Czech Republic (Kolouch, 2005; Novak and Novék, 2009; Pech and Pechova, 2009). Its
south-eastern distributional limit is insufficiently known because of confusion with M.
claustralis. Monacha cartusiana especially occurs synanthropically. It has probably been
introduced by man in the Caucasus region (Hausdorf, 2000b).

Shell Description:

Shell depressed conical globular, umbilicus is minute, partly obscured by the reflected
columnar lip. The aperture is elliptical with a thickened internal lip. The shell color is white
creamy in the background, also has an internal white lip to a reddish line near the aperture,
and often with traces of transparent pale brown spiral bands (Kerney and Cameron, 1979),
the red aperture band gives an indication that snail shell is adult. Their black and white
marbled mantle can be shown through the translucent and dull shell. The peristome sharp,
hardly expanded, often brownish and with a strong whitish internal lip (Hausdorf, 2000b).
The same author described the umbilicus that it is very narrow at the beginning, but distinctly
enlarged by the last whorl and slightly obscured by the reflected columnar edge.

Shell Dimensions:

The diameter of the shell varied from 9 to 17 mm (Kerney and Cameron, 1979). For
Hlava¢ and Peltanova (2010), this measurement is extremely variable, starting from 6 to 18
mm. While the height varied from 6 to 10 mm with 5.5 to 6.5 convex whorls rising in a
flattened cone.

Monacha cantiana (Montagu, 1803) (Fig. 35).

This species is larger in diameter and less depressed with a rounded aperture and larger
umbilicus compares to the last two Monacha species. M. cantiana is common to be found in
the western Mediterranean region and North West of Europe distribution and common in
England (Kerney and Cameron, 1979). The species originally inhabits Italy and southern
France (Manganelli et al., 1995) and found in the surroundings of Vienna, Austria (Fischer
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and Duda, 2004). It is also recorded as the first occurrence in Czech Republic during autumn
2009 on grassy vegetation cover (Hlava¢ and Peltanova, 2010).
Shell Description:

The shell is creamy to white-colour, globular and slightly depressed with a small
umbilicus that is slightly obscured by reflected columnar lip. Aperture is almost elliptical
with an internal white rib or reddish to a brown line near the aperture with much less contrast
than the shell of M. cartusiana, which has a “white strip” on the external shell side (Hlavac
and Peltanovd, 2010). With wide, reddish spiral bands noticeable near to aperture (Kerney
and Cameron, 1979).

One of the distinct characters as well between the shell of M. cantiana and M.
cartusiana is the shape of the umbilicus, which is wider and more open in M. cantiana than
the umbilicus of M. cartusiana that is narrow and for two-thirds obscured (Hlava¢ and
Peltanova, 2010). Monacha cantiana is very similar to that of M. cartusiana in habitat, which
is successfully spreading over the warm and intermediate climate regions and all types of
Mediterranean habitats as general.

Shell Dimensions:

The shell diameter ranged from 16 to 20 mm, sometimes variable in width starting from
11 to 20 mm (Hlava¢ and Peltanova, 2010), while the height ranging from 11 to 14 mm
(Kerney and Cameron, 1979); with 5.5 to 6 slightly convex whorls in low conical spire.

Table 1: The list of the six terrestrial snails species that are common in Egyptian Agricultural
fields in different governorates that had been recorded in Egypt.

Terrestrial gastropod Location name
Succinea (Amphibina) South district of Port Saied, Port Saied (Awad, 2013), Ismailia
Cleopatra (Pallary, 1909) | and Sharkia (Rady. 2014), Qalyubia, Monufia, Sharkia,
Damietta, and Dakahlia (Mohammed, 2015), and Kafr El-Sheikh
governorate (Gazzy ef al. 2019).
Cochlicella acuta Qalyubia, Gharbia, Monufia, Damietta, Ismailia and Kafr El-
(O. F. Miiller, 1774) Sheikh governorate (Kassab and Daoud 1964; Mohammed,
2015; Heiba et al, 2018; Gazzy et al, 2019; Mostafa, 2020),
Cairo (Mohamed and Ali, 2011), Beheira governorate (Eshra,
2013), and recorded in some desert spots in King Mariout and
Borg El Arab, Alexandria (Ali, 2017).
Xeropicta krynickii Sharkia (Abd El Rahman and Al Akra, 2012; Mohammed,
(Krynicki, 1833) 2015), Qalyubia, Monufia, Damietta, Ismailia, Dakahlia
governorate (Wohammed, 2015), the border of King Mariout till
Borg El Arab, Alexandria. South of El Alamein El Alamein
North Coast of Egypt (Al1, 2017).
Massylaea vermiculata Northern part of Egypt 1, e. Alexandna and Damietta Pallary
(O.F. Miiller 1774) (1909), Kafr El-Sheikh (Heiba ef al., 2018). Sharkia (Hegab &t
al., 1999; Mohammed, 2015; Ismail er al, 2017; Khidr et al.
2020), Behetra, and Alexandria (Eshra, 2013; 2014), Monufia
(Heikal, 2015) Gharbia, Damietta, Ismailia, Dakahlia
(Mohammed, 2015). and Qalyubia governorate (Mohammed,
2015; Khidr ez al. 2020).
Theba pisana Beheira (Eshra, 2013), Kafr El-Sheikh govemorate (Heiba et al.
(O.F. Miiller, 1774) 2018), Monufia (Heikal, 20153), El-Maamoura region,
Alexandrnia (Eshra, 2014), Qalyubia, Sharkia, Gharbia, Damietta.
Ismailia (Mohammed, 2015) Borg El Arab and King Mariout,
Alexandrnia (Al 2017).
Monacha obstructa Fayoum (Abd El-Haleim, 2007), Giza (Ali, 2006), Alexandria
(L. Pfeiffer, 1842) and Beheira governorates (Eshra, 2013). Port Saied (Awad,
2013), Monufia (Heikal, 2015), Qalyubia, Gharbia (Mohammed.
2015), Kafr El-Sheikh (Heiba er al, 2018), and Sharkia
Governorate (Abdel-Rahman et al. 2019).
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Fig. 1. Succinea (Amphibina) cleopatra (Pallary, 1909), [cited from: A: Pallary, 1909], B:
ventral view of the shell, C: dorsal view of the shell [cited from: Abd El-Wakeil et al. 2013],
D: [cited from: Orabi and Osman, 2015].
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Fig. 2. The species Succinea (Amphibina) Cleopatra (Pallary, 1909) recorded on Chicory
Cichorium pumilum, location: El Qanater El Khayreya (coordinates 30°11.601° N 31°06.693’
E) [Photo by: Reham F. Ali].

Fig. 3. Cochlicella species. A: Cochlicella acuta (O. F. Miiller, 1774), B: Cochlicella
barbara (Linnaeus, 1758), C: The lateral view of Cochlicella conoidea (Draparnaud, 1801),
D: Dorsal side of the last species, [Photos by: Ramdini Ramdane].
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Fig. 4. The three species of genus Cochlicella showing the difference in length and diameter
of the shells, A: Cochlicella acuta (O. F. Muller, 1774), B: Cochlicella barbara (Linnaeus,
1758), C: Cochlicella conoidea (Draparnaud, 1801), [Photos by: Ramdini Ramdane].
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Fig. 5. Cochlicella acuta (O. F. Miiller, 1774), found on windbreaker tree in crop field farm
that probably could be mixed with Cochlicella barbara (Linnaeus, 1758), on the same tree
trunk, location: Sharkia governorate (coordinates: 30°25°11” N 31°38°21” E), 110 ft

elevation [Photos by: Reham F. Ali].

Fig. 6. The pictures show the feeding symptoms of Cochlicella sp. found on the trunk of the
windbreaker tree in crop field farm, location: Sharkia governorate (coordinates: 30°25°11” N

31°38°21” E), 110 ft elevation [Photos by: Reham F. Ali].

Fig. 7. Shell of Xeropicta krynickii (Krynicki, 1833), King Mariout, Alexandria, [cited from:
Ali, 2017].
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Fig. 8. The species Xeropicta krynickii (Krynicki, 1833) with the ventral and the dorsal view

of the shell showing the perspec-tive widely open umbilicus and the aperture is slightly
elliptical [Photo by: Reham F. Alil.

Fig. 9. The species Xeropicta krynickii (Krynlckl 1833) observed in the road lead to Borg El
Arab, Alexandria (coordinates: 30°56.723” N 29°40.110” E) 190 ft elevation, A: the species
found on Dicanthium annulatum (Forssk) Stapf (Gramineae), B, C: the species found on
Centaurea calcitrapa L. (Compositae) [Photos by: Reham F. Ali].
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Mariout region, Alexandria (coordinates: 30°58’39.65”N 29°39°59.32”E) found on
Centaurea calcitrapa L. (Compositae) and Thymelaea hirsute (L.) Endl.(Thymelaeaceae)
[Photos by: Reham F. Ali].

Fig. 11. The species Massylaea vermiculata (O. F. Miiller 1774) [cited from: Mienis et al.
2016].
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Fig. 12. The species Massylaea vermiculata (O. F. Miiller 1774) found on some leaves of

ornamental plants in Giza governorate [Photo by: Reham F. Ali].
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Fig. 13. The spread of the species Massylaea vermiculata (O. F. Muller 1774), location:
Peach orchard and mango seedling nursery at El Tahady entrance EI Khereigen village on the
desert road from Cairo to Alexandria at 113 km? (coordinates: 30°29.545° N 30°19.542" E)
112 ft elevation, the pictures show the infestation of this species on different plants in
multiple spots [Photos by: Reham F. Ali].
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af litter and

Fig. 14. The species Massylaea vermiculata (O. F. Mdiller 1774) hidden under le

plant debris where more shade and humid, location: Botanical garden belong to Heliopolis
University, Al Salam City, Cairo Governorate (coordinates: 30°9°13” N 31°25°56” E) 190 ft
elevation [Photos by: Reham F. Ali].

P

Gilvena village, Sharkia governorate (coordinates: 30°25°31.8” N 31°37°12.5” E) [Photo by:
Reham F. Ali].
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Fig. 16. Massylaea vermrculata (O.F. Muller 1774) on citrus tree located in El Ma’araka
village in El Nagah district, Beheira governorate [Photos by: Reham F. Ali].
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Fig. 17. Massylaea verm|culata (O. F Muller 1774)‘ in gardens ofutrus orchards in Ismailia
governorate, the species almost cover the tree trunk and the symptom of snails feeding is
obvious on the leaves [Photos by: Reham F. Ali].

Fig. 18. Massylaea vermrculata (O F. Muller 1774) under plant debrls while aestivation
period in October 2019 in farm at Tahaweyah, Bilbeis, Sharkia governorate (coordinates:
30°25°11” N 31°38°21” E) [Photo by: Reham F. Ali].
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Fig. 19. The species Massylaea vermiculata (O. F. Miller 1774), on ornamental plants
garden and green grass, location: Botanical garden belong to Heliopolis University, Al Salam
City, Cairo Governorate (coordinates: 30°9°13” N 31°25’56” E) 190 ft elevation [Photos by:
Reham F. Ali].

Fig. 20. In this spot the species Massylaea vermiculata (O.F. Miller 1774), and the species
Theba pisana (O.F. Miiller 1774), are found together in the same garden of citrus orchards
that are covered the tree trunk [Photos by: Reham F. Ali].

Fig. 21. Shell of Theba pisana (O. F. Muller 1774), King Mariout, Alexandria, [cited from:
Ali, 2017].
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Fig. 22. The two morphs of the species Theba pisana (O. F. Mdller 1774) show the first shell
has varied pattern of dark spiral bands, lines and spots with light background, the second
picture has no dark bands [Photos by: Reham F. Ali].

Fig. 23. The species Theba pisana (O. F. Mdller 1774) as I|V|ngspeC|men the sample found
in garden in the desert road to Alexandria [Photo by: Reham F. Ali].

Fig. 24. The species Theba pisana (O. F. Muller 1774) with the ventral and the dorsal view
of the shell; note the narrow umbilicus that partly obscured by reflected columnar lip, which
is a distinguished characteristic feature of this species, the samples were collected from

Alexandria [Photo by: Reham F. Ali].
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Fig. 25. The species Theba pisana (O. F. Miller, 1774) on bushes trunk mixed with
Cochlicella acuta (O. F. Muller, 1774) at the same spot, location: King Mariout, Alexandria,
(coordinates: 30°58°49.22”N 29°40°24.28”E) [Photo by: Reham F. Ali].
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Fig. 26. The species Theba pisana (O. F. Muller, 1774) recorded in King Mariout,
Alexandria, A, B: The species Theba pisana on Thymelaea hirsute (L.) Endl.
(Thymelaeaceae), the coordinates of the location is 30°58°49.22”N 29°40°24.28”E. C, D: the
species found on other host plant (coordinates: 30°59°44.09”N 29°42°17.08”E) [Photos by:

Reham F. Ali].
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Fig. 27. The species Theba pisana (O. F. Muller, 1774) recorded on King Mariout,
Alexandria on different vegetation [Photos by: Reham F. Ali].

Fig. 28. The species Monacha obstructa (L. Pfeiffer, 1842), Diameter = 11.45 mm, location:
Birecik town, Turkey, [Photos by: Neubert, Eike, cited by: WORMS taxa, 2018].
http://www.marinespecies.org/photogallery.php?album=702&pic=132305
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1842) recorded on Egyptian clover
Trifolium alexandrinum L. (Fabaceae) as a common host plant for this species in Forkous
village at Tamiya district, Fayoum governorate (coordinates: 29°26.49° N 30°58.53” E), A:
the species is in aestivation period showing as empty shells beside the wild weeds in the
field. B, C, D: closer view to the Monacha obstructa as empty shells in the fields under old
leaf litter and wild weeds, where it appears in the picture that some shells have fractures, that
may be due to the effect of climatic conditions in the field or heavy irrigation [Photos by:
Reham F. Ali].


http://www.marinespecies.org/photogallery.php?album=702&pic=132305
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aestivation period while summer months at crop field farm, location: Sharkia governorate

(coordinates: 30°25°11” N 31°38°21” E), 110 ft elevation [Photo by: Reham F. Ali]
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Fig. 31. The species Monacha obstructa (L. Pfeiffer, 1842) recorded on the leaves of chicory

Cichorium pumilum Jacq. (Asteraceae) as host plant, location: in Forkous village at Tamiya
district, Fayoum governorate (coordinates: 29°26.49° N 30°58.53” E) [Photos by: Reham F.

Ali].
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Fig. 32. The species Monacha obstructa (L. Pfeiffer, 1842) recorded in nursery of
ornamental plants in Monufia Governorate, A: the species is attached by mucus to the
ornamental plant pots, where more moisture and shade, B: Monacha obstructa on the soil
ground of the nursery, which clear to notice the mucus trial on the surface of the soil [Photos
by: Reham F. Ali].
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Fig. 33. The species Monacha obstructa recorded in Manshiet Dahshour, Giza (coordinates:
29°47.734> N 31°15.268’ E). A: in field crop of Egyptian clover Trifolium alexandrinum L.
(Fabaceae) and on the soil ground, which is close to moisture, humid and shade. B: closer
look to Monacha obstructa on Chard Beta vulgaris subsp. Vulgaris (Amaranthaceae), where
the body of the snail is clear with the optic tentacle, with a juvenile of the same species
[Photos by: Reham F. Ali].

Fig. 34. The species Monacha cartusiana (O. F. Miuller 1774), [Photos by: Olivier
Gargominy, Muséum National d'Histoire Naturelle - Service du Patrimoine Naturel 36 rue
Geoffroy Saint-Hilaire 75 231 PARIS]. https://inpn.mnhn.fr/espece/cd_nom/163256?lg=en
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Potential Syntypes
EXEMS Moll4140b

EXEMS Moll4140a EXEMS Moll4140c¢

Fig. 35. The species Monacha cantiana (Montagu, 1803), [Shells from George Montagu’s
collection, described by Col. George Montagu in the Royal Albert Memorial Museum and
Art Gallery, Exeter and The Natural History Museum, London. Zoosystematics and

Evolution 2018]. https://rammcollections.org.uk/object/moll4140/
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Fig. 36. Egypt map show the main governorates that had been infested by the six
terrestrialsnail species under this current study and the previous bibliographic work.


https://rammcollections.org.uk/object/moll4140/
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DISCUSSION

The number of invasive land snail species reports are significantly increasing, the
boundaries of original species ranges are expanding and leading to change the invertebrate
fauna structure, which are becoming different whether in Egypt or around the world.

Many malacological investigations have been carried out in different governorates in
Egypt during the last 25 years. Table (1) and figure (36) summarizes the governorates that
had been infested by the six terrestrial snail species under the current study and previous
bibliographic work.

The results of our prospection bring out a list of six species of terrestrial gastropods,
without counting the slugs and semi-slugs, which we consider common in the fields in Egypt.
El-Deeb et al. (1996) recorded the two species Succinea putris and Massylaea vermiculata in
fields and orchards of Kafr EI-Sheikh governorate. While Idress (2003) surveyed more
species in more districts such as Monacha sp., Massylaea vermiculata, Theba pisana,
Cochlicella acuta, Succinea sp. infesting field and vegetable crops, orchards and ornamental
plants at EI-Hamol, Balteem, Sakha and Kafr El-Sheikh districts of the same governorate.

Abd El-Aal (2001) stated that M. cartusiana, X. krynickii, C. acuta, M. vermiculata and

Succinea sp. infested major economic crops in Sharkia governorate.
Mortada (2002) recorded 13 species of terrestrial snails and slugs belonging to five families
Helicidae, Succinedae, Achatinidea, Zonitidae and Limacidae that were detected on different
crops in 25 localities representing five districts of Dakahlia Governorate. While Al-Akra
(2001) and Heikal (2015) recorded that M. cartusiana, M. vermiculata, C. acuta, Oxychilus
alliarius, Deroceras reticulatum and Limacus flavus were found in Gharbia and Monufia
governorate.

Massylaea vermiculata, Theba pisana, Helicella vestalis, Cochicella acuta, Monacha

cartusiana, Monacha obstructa, Succinea putris, Succinea oblonga; Rumina decollata;
Oxychilus alliarius were reported in different governorates such as Qalyubia, Sharkia,
Gharbia, Monufia, Dakahlia, Damietta and Ismailia in Egypt (Mohammed, 2015).
Awad and Abd El-Galil (2020) revealed that land snails Monacha cantiana, Monacha
cartusiana, and Succinea putris species, were observed on Egyptian clover Trifolium
alexandrinum, wheat Triticum vulgare, and sugar beet Beta vulgaris at the Southern Part of
Port Saied governorate.
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