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Abstract  The tropical leatherleaf terrestrial slug
species Laevicaulis alte (Férussac, 1822) (Pulmonata:
Veronicellidae) is reported for the first time in October
2018. The species was found under the pots of ornamental
plants and mango seedlings in nursery in Abo Rawash, El
Mansouria, Giza governorate (N 30°05.975* E31°04.717°),
Egypt. The species is originally native to southern Africa
inhabiting in warmer eastern regions with high
precipitation. Recently, L. alte has been introduced as big
populations in southern and southeastern Asia in addition
to the tropical and subtropical regions. L. alfe may have a
high suspect of spreading its population in more
surrounding governorates in Egypt for the next few years.
This species may become locally widespread and abundant
in ornamental, medicinal and aromatic plant seedlings in
other nurseries or gardens. L. alte reproduces successfully
in the new environment by laying egg masses in the field
and completing their life cycle. Morphological notes and
slug measurements (i.e. length, width, foot length, foot
width, width of right and left hyponota and the length from
genital pore till posterior end of the slug body) have been
recorded in this study as important characteristic features
for the species and accurate description. There is a need to
carry out further studies to design a considered integrated

pest management program according to the behavior and
activity of this pest, which adapted well to a new
environment to reduce the increasing of its population.
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(Férussac, 1822),

1. Introduction

For the last decades, many countries faced increasing of
terrestrial snails and slugs as invasions due to global
interconnection such as trade, commerce and exporting
plant seedlings and other plant materials [1, 2]. These
invasive gastropod species brought into new regions with
harmful potential to agricultural field crops, vegetables and
fruit orchards [3, 4].

Terrestrial slugs are considered as series agricultural
pest that have a wide range of host preferences and the
ability to disperse into widespread ranges due to some
features of the slug. These features are the flexible body,
hiding in the soil cracks, crawling slowly into crevices, in
addition to self-fertilization and hermaphroditism [5].
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Laevicaulis alte is a herbivorous species that feeds on
the vegetation that is available in its habitat with a high
increasing rate of infestation [6, 7, 8, 9], feeds on living
plant tissues causing severe damage to field crops and
consider as detritus feeders [10]. L. alte is to be of African
origin with a serious economic threat to many field crops,
which are native to southern and central Africa [11, 12].

The species is indigenous in southern Africa dwell in the
warmer eastern regions, where high precipitation exceed
400 mm per year. However, L. alte is capable of tolerating
hard drier conditions [13] and have adaptions for living in
dry environments.

Laevicaulis alte had been introduced to multiple
countries in southern and southeastern Asia such as Sri
Lanka [14], Nepal [15], widely distributed in India [16, 17,
18, 19] in addition to other regions such as Australia,
Pacific Islands and Hawaiian Islands [20], furthermore the
species distributed across the tropical and subtropical
regions [21, 22, 23].

L. alte is reported as agricultural pest in India on
twenty-four host plants [24], ornamental plants [25],
economic important vegetables such as tomato, spinach,
cucumber, diverse of leafy vegetables, wide variety of
crops [26, 27, 28], decaying wood [25, 28], and oil palm
seedlings [29]. The species could be a potential dangerous
gastropod pest in Egypt, threating ornamental plants and
other field crops [30].

In the Egyptian agricultural fields, Laevicaulis alte was
recorded for the first time in October 2018 in a nursery of
ornamental plants in Abo Rawash, Giza governorate [31].
Despite the stringent measures of agricultural quarantine
laws and the plant protection regulations, dangerous
terrestrial mollusk pests are still introduced lately and
distributed widely in many agricultural areas causing
serious losses to agricultural and horticultural fields.

2. Materials and Methods

The species Laevicaulis alte (Férussac, 1822) was
collected by hand and visual inspection from ornamental
plants nursery located at Abo Rawash, El Saliba district on
the road directed to El Mansouria, Giza governorate (N
30°05.975° E31°04.717°) (Fig. 1). The slug species was
found under plant pots and leaf litter in the nursery where
more shade and humid conditions; avoiding the direct
sunlight; the species accumulated in big number (Fig. 2).

=

Figure 1. Map of Egypt show the location under study in Abo Rawash,
El Saliba district, Giza governorate (N 30°05.975” E31°04.717°).

Figure 2.
under study, B) The species Laevicaulis alte (Férussac, 1822) were
recorded among the pots where shade and more humidity.

A) The nursery of ornamental plant seedlings and plant pots

L. alte samples were transferred to laboratory of
Malacology of Faculty of Agriculture, Cairo University.

Laevicaulis alte were measured as live adult samples
and preserved in 95% Ethanol for more precise and
accurate identification. The genitalia of this species were
dissected by drowning the samples in cold water for 10-12
hours, or until longer responsive to external stimuli then
transferred to 80% non-denatured ethanol, then tentatively
identified based on external appearance, and examine the
genitalia for confirmation according to Herbert [13].

A digital balance had been used for body weight (g) and
electronic caliper for slug body measurements (mm) for
essential important characteristic features i.e. length, width,
foot length, foot width, width of right and left hyponota and
the length from genital pore till posterior end of the slug
body, (n= 16) (Fig. 3). Terrestrial slugs can have adapted
well into a new environment and reproduce successfully
laying high number of egg masses and completing their life
cycle, observing egg masses of this species in the field (Fig.
4). The eggs are oval elongated in shape and translucent;
the eggs are connected by thin interconnecting thread in the
masses.

Figure 3. A) Laevicaulis alte (Férussac, 1822) were measured as life
adult samples, B) The veronicellid slug with black or cool black shiny
surface notum with a thin well-defined creamy to pale brown longitudinal
dorsomedian line.

Figure 4. A) Egg masses of the slug species Laevicaulis alte (Férussac,
1822) at nursery, B) the slug species Laevicaulis alte during depositing
egg where the egg masses are clear to see on the soil surface.

The species samples were vouchered at the collection of
the Faculty of Agriculture, Cairo University, Egypt, and at
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the USDA APHIS National Malacology in Philadelphia,
USA.

2. Results

2.1. Species Habitat

During the survey, the invasive slug species Laevicaulis
alte recorded on various ornamental plants and mango
seedlings in nursery in Abo Rawash, Giza governorate.
The nursery is almost irrigated every day that guarantee a
good level of continuous humidity for the slug activity and
encourage the reproduction in order to complete its life
cycle successfully. One of the distinctive signs of
veronicillids infestation in any field is the thick mucus
slime trails among plant pots.

The species was able to establish population in the
location where the climatic conditions were similar to its
native range and favorite conditions, i.e. warmer and
humid climate.

2.2. General Description (External Shape)

Laevicaulis alte is commonly known as the “leather leaf
slug” due to the notum being covered with fine surface
papillae and producing a velvety appearance with a pale
light creamy or gray color hyponotum relative clear of
genital pore. The mantle is leathery shape with a slightly
granulated appearance on the surface [28]. The species is
usually large veronicellid slug with gray, black or cool
black with shiny surface notum or sometimes rarely dark
brown notum with a thin well-defined creamy to pale
brown longitudinal dorsomedian line.

The shell is absent and the mantle covers the entire
dorsum and overlaps the head. The foot sole is yellowish
white to pale orange.

The ventral side is broad with broad hyponotum on both
sides of a narrow foot, which is pale, creamy color or more
frequently a smoky gray color with very sticky thick mucus;
bilobed pair of tentacles (Fig. 5). The live slug samples
measured as table (1) shows veronicellid slugs (n= 16).

Laevicaulis alte is usually a large slug body can be up to
10 cm in length [20], and sometimes reach 12 cm [30, 32].

These results correspond to Das and Parida [8] for L. alte,
which the length 5.71 + 0.66 with a range 4.4 — 6.5 cm,
circumference 3.48 + 0.45 cm with a range, 2.8 — 4.00 cm
for live samples that weight 3.38 + 0.69 (g) ranged from
2.55-4.00 (g).

Figure 5. The ventral side of the terrestrial slug species Laevicaulis alte
(Férussac, 1822) (Veronicellidae) show the bilobed pair of tentacles.

3. Discussion

Recently, there have been many attempts to determine a
database of well-identified invasive gastropods that are
recorded in Egyptian fields [33, 34, 35, 36, 37, 38, 39].
Surveys of field work are continuous to add more new
records of terrestrial gastropods listed as potential
agricultural pests recently.

The danger of Veronicellidae family lie in being host for
nematodes parasites and diseases carriers that can be
transferred to humans indirectly through consuming
contaminated vegetables or fruits with this group mucus
and feces [40, 30]. This family is highly adaptive to new
environment, which is different from the tropical and
subtropical regions climate that recorded on amount of
ornamental plants.

Laevicaulis alte reported as a native slug species in
central, east Africa, south to KwaZulu-Natal, western parts
of southern Africa and has been introduced by translocated
plants [13]. This species may spread due to the increase in
long distance trade and human activities.

Eradication of potentially invasive species is suggested
in the early stages of invasion, when populations are small
and localized [42].

4. Conclusions

Considering the survey and distribution of agricultural
pests is one of the important pillars in the process of control
and eradication of pest programs. Hence, this research
presents the basics of the database of recent pest in
agricultural fields and nursery, which need a quick action
to reduce their numbers and infestation level.
Consequently, it should make a plan for local quarantine
rules to prevent dispersal of terrestrial slugs of infested
localities to new areas.

Table 1. The terrestrial slug species Laevicaulis alte as live slugs’ measurements (n= 16).
Width of . Length from
Body Body Body width  Foot length  Foot width right Width ofleft— ital pore till
. length hyponota .
weight (g) (mm) (mm) (mm) hyponota posterior end
(mm) (mm)
(mm) (mm)
Avei”‘ge 8.1+ 62.98 + 26.78 + 4835+ 8.89 + 9.47 + 923+ 26.02 =
SD 0.93 7.79 2.78 7.72 1.15 1.6 1.51 4.09
54.48 — 21.32 - 42.28 -
Range 6.26 - 10.10 79.02 30.64 67.71 5.71-11.14 6.57-1234  7.35-11.67 21.06 —33.1




Universal Journal of Agricultural Research 10(2): 170-174, 2022

Acknowledgments

We are grateful to Binational Fulbright Commission
in Egypt for funding R. F. Ali her research and stay in the
USA, and Noha A. Abu-Shady, Assistant Professor at the
Department of Zoology and Agricultural Nematology for
assistance in collecting the specimens.

REFERENCES

(1]

(4]

(8]

[10]

Stojni¢ B., Vuksa M., Joki¢ G., M. Ckrkié, “First record of
introduced Valencia Slug, Lehmannia valentiana (Férussac,
1822), in Serbia,” Pesticides Phytomedicine (Belgrade), vol.
26, no. 3, pp. 213-220, 2011. DOI: https://doi.org/10.2298
/PIF1103213S.

Cowie R. H., Dillon R. T., Robinson D. G., J. W. Smith,
“Alien non-marine snails and slugs of priority quarantine
importance in the United States: A preliminary risk
assessment,” American Malacological Bulletin, vol. 27, no.
1/2, pp. 113-132, 2009. DOI: https://doi.org/10.4003/006.0
27.0210

Godan D., Molluscs: their significance for science,
medicine, commerce and culture. Berlin, Parey, publisher:
Wiley-Blackwell, 1999, pp- 1-230. URL:
https://www.nhbs.com/molluscs-their-significance-for-scie
nce-medicine-commerce-and-culture-book

Barker G.M., “dAchatina fulica Bowdich and Other
Achatinidae as Pests in Tropical Agriculture,” in Molluscs
as Crop Pests, CABI Publishing, Wallingford, UK., 2002,
pp. 55-114. URL:https://www.cabdirect.org/cabdirect/abst
ract/20023046835

Foltz D.W., Ochman H., R.K. Selander, “Genetic diversity
and breeding systems in terrestrial slugs of the families
Limacidae and Arionidae,” Malacologia, vol. 252, pp.
593-606, 1984. URL: https://documentsdelivered.com/sour
ce/000/011/000011004/1984/020843505.php

Rao N.V.S., Mitra S.C., Barua, S., S.K. Raut, “Food
preference, growth rate and fecundity of the garden slug
Laevicaulis altae,” Environment and Ecology, vol. 7, no. 1,
pp- 211-214, 1989. URL: https://www.researchgate.net/pu
blication/321538708 Food preference growth rate and f
ecundity of the garden slug Laevicaulis alte

Patnaik N.C., M.K. Tripathy, “Incidence and management
of the garden slug, Laevicaulis alte Ferrusac in Orissa,”
Journal of Applied Zoological Researches, vol. 12, no. 1, pp.
57-58, 2001. URL: https://eurekamag.com/research/003/47
3/003473209.php

Das B., L. Parida, “Morphometric studies of the tropical
leatherleaf slug Laevicaulis alte from prachi belt of Odisha,”
Journal of Entomology and Zoology Studies, vol. 3, no. 3,
pp. 132-134, 2015. URL:https://www.semanticscholar.org/
paper/Morphometric-studies-of-the-tropical-leatherleaf-of-
Das-Parida/4a46¢c80eaff5aa4811c37a6414d0443221877bd
4.

Bhavare M. K., S. R. Magare, “Ecology and population
studies of land slug, Laevicaulis alte in shahada region,”
Journal of Applied and Advanced Research, vol. 2, no. 2, pp.
6366, 2017. DOI: 10.21839/jaar.2017.v2i2.58

Barker G. M., “Food and feeding behavior,” in The Biology
of Terrestrial Molluscs, CABI, Wallingford, 2001, pp. 259—
288. URL: https://www.cabdirect.org/cabdirect/abstract/20
013129610

[11]

[14]

[15]

[16]

[17]

(18]

[19]

173

Forcart L., “The veronicellidac of Africa (Mollusca,
Pulmonata),” Annales du musée du congo belge, Sciences
Zoologiques, vol. 23, pp. 1-110, 1953. URL:
https://www.amazon.com/Veronicellidae-Africa-Mollusca-
Pulmonata-Annales/dp/B0007JIVFA

Cowie R. H., “Non-indigenous land and freshwater
molluscs in the islands of the Pacific: conservation impacts
and threats,” In: Invasive species in the Pacific: A technical
review and draft regional strategy, South Pacific Regional
Environmental Programme, 2000. URL:
https://especes-envahissantes-outremer.fr/bibliotheque/co
wie-r-h-2000-non-indigenous-land-and-freshwater-mollusc
s-in-the-islands-of-the-pacific-conservation-impacts-and-th
reats-in-g-sherley-compiler-invasive-species-in-the-pacific
-a-technical/

Herbert D. G., “The terrestrial slugs of KwaZulu Natal:
diversity, biogeography and conservation (Mollusca:
Pulmonata),” Annals of the Natal Museum, vol. 38, pp.
197-239, 1997. URL: https://www.semanticscholar.org/pa
per/The-terrestrial-slugs-of-KwaZulu-Natal%3 A-diversity
%?2C-Herbert/88407d0b0b1 1fc3{f521¢6536926715a538af
94b.

Marambe B., Silva P., Ranwala S., Gunawardena J.,
Weerakoon D., Wijesundara S., Manawadu L., Atapattu N.,
M. Kurukulasuriya, “Invasive alien fauna in Sri Lanka:
National list, impacts and regulatory framework,” in Island
Invasives: Eradication and Management. [UCN, Gland,
Switzerland, (ed. Veitch C. R., Clout M. N., D. R. Towns),
pp- 445-450, 2011. URL:https://www.researchgate.net/pub
lication/236156324 Invasive alien fauna in_Sri_Lanka
National list impacts_and_regulatory framework

Budha P. B., Naggs F., T. Backeljau, “Annotated checklist
of the terrestrial gastropods of Nepal,” ZooKeys, vol. 492,
pp. 1-48, 2015. DOI: 10.3897/zookeys.492.9175.

Ray H. C., A. Mukherjee, “Fauna of Rajasthan, India,
Part-3, Mollusca,” Records of Zoological Survey of India,
vol. 61, no. 3 & 4, pls. 18-20, pp. 403-436, 1963. URL:
http://faunaofindia.nic.in/PDFVolumes/records/061/03-04/
0403-0435.pdf

Ramakrishna S. C., A. Dey, “Annotated checklist of Indian
land molluscs,” Records of the Zoological Survey of India,
Occasional Paper, no. 306, pp. 1-359, 2010. URL:
http://faunaofindia.nic.in/PDFVolumes/occpapers/306/inde
x.pdf

Raheem D. C., Taylor H., Ablett J., Preece R. C., Aravind N.
A., F. Naggs, “A systematic revision of the land snails of
the Western Ghats of India,” Tropical Natural History
Supplement, no. 4, pp. 1-294, 2014. URL:
https://1i01.tci-thaijo.org/index.php/tnh/article/view/10309

1

Tripathy B., Sajan S. K., A. Mukhopadhyay, “Mollusca,” In:
Faunal Diversity of Indian Himalaya (ed. Chandra K.,
Gupta D., Gopi K.C., Tripathy B., V. Kumar,) Zoological
Survey of India, Kolkata, 2018, pp. 785-796. URL:
https://www.researchgate.net/publication/325093774 Faun
al Diversity of Indian Himalaya

Robinson D. G., R. G. Hollingsworth, “Survey of slug and
snail pests on subsistence and garden crops in the Islands of
the American Pacific: Guam, and the Northern Mariana
Islands. Part 2. The federated states of Micronesia; and
American Samoa, with special reference to Samoa,” Survey
of slug and snail pests in the American Pacific, Project
report Internal Report for U.S. Department of Agriculture
and the Government of Mariana Islands, 2009, pp. 1-15.
URL: https://www.researchgate.net/publication/26909711
4 Survey of slug and snail pests on_subsistence and g



174

(21]

(22]

(23]

[24]

(23]

[26]

(27]

(28]

[29]

[30]

(31]

Recording the Terrestrial Slug Species Laevicaulis alte (Férussac, 1822)
(Pulmonata: Veronicellidae) in Ornamental Plants Nursery in Giza Governorate, Egypt

arden_crops_in_the islands of the American Pacific Gu
am_and the Northern Mariana Islands the Federated St
ates_of Micronesia_and American_Samoa with_s

Gude G., “The Fauna of British India, including Ceylon and
Burma,” in Mollusca.-1I. (Trochomorphidae—Janellidae),
Taylor and Francis, London, 1914, pp. 1-520. DOI:
https://doi.org/10.5962/bhl.title.12891

Gomes S. R., J. W. Thomé, “Diversity and distribution of
the Veronicellidae (Gastropoda: Soleolifera) in the Oriental
and Australian biogeographical regions,” Memoirs of the
Queensland Museum, vol. 49, no. 2, pp. 589-601, 2004.
URL: https://www.researchgate.net/publication/28073263
1_Diversity and Distribution of the Veronicellidae Gas
tropoda_Soleolifera_in_the Oriental and Australian Bio

geographical regions

Gomes S. R., Britto da Silva F., Mendes I. L. V., Thomé¢ J.
W., S. L. Bonatto, “Molecular phylogeny of the South
American land slug Phyllocaulis (Mollusca, Soleolifera,
Veronicellidae),” Zoologica Scripta, vol. 39, no. 2, pp.
177-186, 2010. DOI: https://doi.org/10.1111/j.1463-6409.2
009.00412 x.

Kumari P., S. Thakur, “Food preference and growth
potential of slug pest, Laevicaulis alte (Ferussac),” Journal
of Research, Birsa Agricultural University, vol. 18, no. 1,
pp- 99-103, 2006. URL: https://eurekamag.com/research/0
12/790/012790372.php

Brar H. S., G. S. Simwat, “Control of the common slug,
Laevicaulis alte (Ferussac) (Gastropoda), with certain
chemicals,” Journal of Research of the Punjab Agricultural
University, vol. 10, pp. 99-101, 1973. URL:
https://eurekamag.com/research/026/331/026331370.php

Brodie G., G. M. Barker, “Laevicaulis alte (Férussac, 1822).

Family Veronicellidae,”in USP Introduced Land Snails of

the Fiji Islands Fact Sheet Series. No. 3, 2012, pp. 1-2. URL:

https://www.researchgate.net/publication/265646970 Laev
icaulis alte Ferussac 1822 Family Veronicellidae Vagin
ulidae

Raut S. K., A. Panigrahi, “Feeding rhythm in the garden
slug Laevicaulis alte (Soleolifera: Veronicellidae),”
Malacological review, vol. 23, no. 1-2, pp. 39-46, 1990.
URL: https://www.cabdirect.org/cabdirect/abstract/199111
50530

Prakash S., Verma A. K., B. P. Mishra, “Anatomy of
digestive tract of the Indian garden slug, Laevicaulis alte
(Férussac, 1822),” International Journal of Fauna and
Biological Studies, vol. 2, no. 6, pp. 38-40, 2015. URL:
https://www.faunajournal.com/archives/2015/vol2issue6/P
artA/2-6-14.1.pdf.

Kalidas P., Rao C. V., Nasim A., M. K. Babu, “New pest
incidence on oil palm seedlings in India: A study of black
slug (Laevicaulis alte),” Planter, vol. 82, no. 960,
pp-181-186, 2006. URL: https://www.cabdirect.org/cabdir
ect/abstract/20063082134

Herbert D., D. Kilburn, “Field guide to the land snails and
slugs of eastern South Africa,” Pietermaritzburg: Natal.
Museum, South Africa, 2004, pp. 1-336. URL:
https://www.conchbooks.de/?t=53&u=29064&bookgroup
=&subgroup=

Ali R. F., D. G. Robinson, “Four records of new to Egypt
gastropod species including the first reported tropical
leather leaf slug Laevicaulis alte (d’A. de Férussac, 1822)
(Pulmonata: Veronicellidae),” Zoology and Ecology, vol.
30, no. 2, pp. 138-156, 2020. DOI: 10.35513/21658005.20
20.2.8

[32]

[35]

[39]

[40]

[41]

Ramakrishna S. C., Jayashankar M., Alexander R., Thanuja
B.G., P. Deepak, “Morphometric Studies of the Tropical

Leatherleaf Slug Laevicaulis alte (Férussac, 1822)
(Gastropoda: ~ Styllommataphora),” Global Research
Analysis, vol. 3, no. 3, pp. 180-181, 2014. DOI:

10.15373/22778160/MAR2014/63.

Ramzy, R. R, “Biological and ecological studies on land
snails at Assiut, Egypt”. M.Sc. thesis, Assiut: Assiut
University, Egypt, 2009.

Sallam, A., and N. El-Wakeil, “Biological and Ecological
Studies on Land Snails and Their Control. Integrated Pest
Management and Pest Control” — Current and Future
Tactics 18: 413-444, 2012. URL: https://www.researchgat
e.net/publication/221925828 Biological and Ecological
Studies_on Land Snails_and Their Control

Eshra, E. H, “Survey and distribution of terrestrial snails in
fruit orchards and ornamental plants at Alexandria and
EL-Beheira governorates, Egypt’. Alexandria Science
Exchange Journal 34 (2): 242-248, 2013. URL:
https://asejaigjsae.journals.ekb.eg/article _3047.html

Mohammed, G. R, “Incidence of land snails inhabiting
different vegetation at some governorates in North-East of
Delta Egypt”. Journal of Plant Protection and Pathology,
Mansoura University 6 (6): 899-907, 2015. URL:
https://jppp.journals.ekb.eg/article 74519 a7371aef4bbdf0
d514£521d787db583c¢.pdf

Desoky, A. S. S., A. A. Sallam, and T. M. M. Abd
El-Rahman, “First record of two species from land snails,
Monacha obstructa and Eobania vermiculata in Sohag
governorate, Egypt”. Direct Research Journal of
Agriculture and Food Science 3 (11): 206-210, 2015. URL:
https://www.researchgate.net/publication/290104436_First
_record_of two_species_from land Snails Monacha obs
tracta_and Eobania_vErmiculata in Sohag Governorate
Egypt

Desoky, A. S. S, “Identification of terrestrial gastropods
species in Sohag governorate, Egypt”. Archives of
Agriculture and Environmental Science 3 (1): 45-48, 2018.
URL: https://www.aesacademy.org/journal/volume3/issue
1/AAES-03-01-05.pdf

Ali, R. F. and Ramdini, R, “Taxonomic Key as A Simple
Tool for Identifying and Determining the Abundant
Terrestrial Snails in Egyptian Fields (Gastropoda,
Pulmonata: Succineidae,  Geomitridae,  Helicidae,
Hygromiidae)”. Egyptian Academic Journal of Biological
Sciences, B. Zoology, 12(2): 173-203, 2020. URL:
https://eajbsz.journals.ekb.eg/article 131063.html

Gomes S. R., J. W. Thomé, “Anatomia comparada de cinco

espécies da familia Veronicellidae (Gastropoda, Soleolifera)
ocorrentes nas regides Australiana e Oriental,” Biociéncias,

vol. 9, pp. 137-151, 2001. URL: https://eurekamag.com/r

esearch/038/083/038083913.php.

Herbert D. G., “Slugs,” in The introduced terrestrial
mollusca of South Africa, SANBI Biodiversity Series 15.
South African National Biodiversity Institute, Pretoria,
2010, pp. 55-76. URL: https://www.sanbi.org/sites/default/
files/documents/documents/bioseries15introterrestmollusc
a.pdf

Genovesi R., Scalera S., Brunel D. R., Solarz W., “Towards
an early warning and information system for invasive alien
species (IAS) threatening biodiversity in Europe”.
European Environment Agency Technical Report, 2010, 5:
1-52. URL: https://www.eea.europa.eu/publications/infor
mation-system-invasive-alien-species/file



	1. Introduction
	2. Materials and Methods
	2. Results
	3. Discussion
	4. Conclusions
	Acknowledgments
	REFERENCES



