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ABSTRACT: Five species of terrestrial snmls were found
infesting different crops in Sharkia Governorate. These species were
 Monacha cartusiana Miiller, Helicella vestalis Preiffer, Cochlicella
-acuta Miiller, Eobaria vermiculata Miiller and Succinea sp. The last
species was recorded for the first time In Sharkia Governorate.
Relative occurrence of infested - localities for each’ -Species “was
h' all ‘species. The
“highest value was detected with M. ‘cartusiana (7, 14 %),'foﬂuwed by,
G acuta (7.31 %), E. vemiculata (5.60 %), Succmea sp (5 96 %) and - -
- H. vestalis (4.49 %]). ,

Pnpulatmn density of land snall species was emmted on, host_ :
plants in a chosen localities at six districts of Shsrk;a Governarate.
Generally, it was found that M. cartusiana was the predominant
species on field and vegetable crops, while C. aciuta and H. vestalis
were detected mainly on fruit trees. However; E. vermiculata was the
most abundant species on ornamental plants. On the other hand,
population density of tand snails differed from host plant to another
and also from locality to another.

Descending order of land snail species as evaluated by
frequency of occurrence, population density and biomass showed
different arrangement. Therefore, the relationship of the three
parameters was calculated as importance value. Generally, land snail
species attacking agricultral crops in Sharkia Governorate could be
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arranged according to their importance value
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as follows:

E. vermiculata > M. cartusiana > C. acuta > H. vestalis > Succinea sp.

Key words: land snails, occurrence, population density, importance
‘value, Sharkia Governorate.

INTRODUCTION

In recent years, terrestrial
snails have increased i economic
importance. They cause
considerable damage to field and
horticultural crops in the world.
The destructive of these pests is far
greater today than in former times,
since limits for ther spread not
only from one country to another
but also from one province to
another are not existent as a result
of ever denser and faster transport
" and traffic.

In Egypt, land snails were
detected in different Governorates
attacking many economic Crops.
For nstances, H. vestalis, Theba
pisana and M. cartusiana were
most mjurious in northern Egypt
{Kassab and Daoud, 1964),
Monacha sp. and Oxychilus sp.
were detected in El-Ismaelia
Governorate (El-Okda, 1984} and
E. vermiculata, Succinea putris
and Cepeae nemoralis were
determined in Kafr El-Shiekh;
M. cartusiana, C. nemoralis,
C. acuta, O. alliarius and Helicella

sp. in Damiatta Governorate and
M.  cartusiana, S.  putris,
E. vermiculata, C. acuta and
C. nemoralis in  Dakahlia
Governorate (El-Deep et al.,
1996). On the other hand, many
outhers surveyed land snails in
Sharkia Governorate (Ghamry et
al., 1993, Arafa, 1997, Ismail,
1997; El-Masry, 1997 and Hegab
et al, 1999). They recorded
M. cartusiana, E. vermiculaia,
C. acuta and H. vestalis in certain
localities  attacking field and
vegetable crops, fruit trees and
ornamental plants.

Finally, the cornerstone of
any pest management dependent
mainly on informations of its
ecology and biology. Therefore,
the present work aims to determine
frequency of occurrence,
population density and importance
value of land snails species
mfesting economic crops in
Sharkia Governorate.
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MATERIALS AND METHODS

1-Occnrrence and Distribution
of Land Snail Species in
Sharkia Governorate.

A complete survey was
carried out during two successive
years started from April. 1998 to
throw some light on distribution of
terrestrial  snails by determining
percent  of infested localties
(villages) in all districts {counties)
of  Sharkia Governorate. Land

‘snails were identified dccording to -

the terminology given by Godan
{1983) and El-Okda {1984)
Percent  occurrence . of - infested
localities . a  district  was
calculated  for - each

follows: '

Ta

b wGUuITenY ofinfesi'ed }gical'ities =

Humbas oy miﬁtnd Jucalivies with s specics.

Tl numbcr of luuahﬁré ina. dnmcl L1
Furthermore, percent. of
relative  occurrence  of mnfested
localities with a species as
compared with total infested
localities  with all species was

calculated as follows:

% relative occurrence =

J Tekal scuTreRce n mu-.j trivbtes  with o upedies
L‘fbm GCCUITENCe n ;nfe :d locnlities with all apeces

v gy,

mays;
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2-Population Density of Land
Snails on Different Host Plants
in Sharkia Governorate:

Population density of land
snail species attacking the main
host  plants were detected 1n
a selected localities at six districts
of Sharkia Governorate during the
activity period from February 1o
May in 1998 and 1999 Numbers
of snails were counted on certam
field crops ie. broad bean, Ficia
faba, Egyptian clover,
alexandrmum, ‘ malze, . Zae
sugar-cane,  Saccharrum
officinarum and’ wheat, Triticum
aestivum and vegetable crops ie

_cabbage, Brassica oleraceae var.

Sp‘f’f:‘vgs 8 cabitata, lettuce, Lactuca sativa;

pepper, Cap.s.‘wum annum,  pea,
Pisum-  sativum - and  tomato,

Lycopers:con esml‘entum Samples
were taken in early: morning by

using the quadrated sample size
50x50 e’ (Staikou er al.,
Five randomly samples were taken

from each crop in the surveyed -
found on '
plants or on soil surface in the *

localities. All  snails

quadrate were counted. On the
other hand,

taken from fruit trees ie. date

palm, Phoenix dactylifera; grape,
guava, Pisidium

Vitis  vinifera;
guajava; mango, Mangifera indica

Trifolium .

4

Bk

1990).

samples were also ~
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and navel orange, Cifrus sinensis
and ornamental plants ie.
adhatoda, Adhatoda  vasica;
sansevieria, Sansevieria guinensis;
casuarina, Casuarina equistifolia;
kafor, Eucalyptus sp. and cocos,
Cocos plumosa. Ten trees were
randomly chosen from fruits and
omamental plants. Snails were
counted in the early moming in
mean number of four areas of
25%25cm? under each of the tested
trees and on five branches of the
different directions of the tree
(Awad, 1994).

3-Importance Valne  of
Herbivorous Snails in Sharkia
Governorate;

A total of 120 samples
were examined in the surveyed
localities in Sharkia Governorate
during the activity period from
February to May in 1998 and
1999.  Samples were taken
according to Staikou et al. (1990}
m field and vegetable corps and
according to Awad (1994) in fruit
trees and ornamental plants as
previously mentioned before. Ten
adult snails were collected from
each of the surveyed districts, then
. weighed and average biomass for
each species was calculated.
Importantace value of land snail

Mahrous, et. al.

species was determined according
to Norton (1978) as follows:

Absolute frequency occurrence =
Number of samples containing a species

- x 100
Number of samples exemined
Relative frequency occurrence =
Absolute frequency ocowrrence  of species 100

Sum of freguency occummence of afl species

Absolute density =
Total number of individuals of a specics
Number of samplescontaining this species

Relative density =
Numberof individuak of a species
Sumof individuak of all species

Absolute biomass =
Weight of the snail within its shell.

Relative biomass .=
Absolute biomass of a species

- —x 100
Sum of biomass of all species

Importance value =
Relative frequency + Relative dcnsny
+ Relative biomass.
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RESULTS AND DISCUSSION

1-Occﬁrrence and Distribution
of Land Snail Species in
Sharkia Governorate:

Five species of terrestrial

snails  belonging to  order:
Stylommatophora  were  found in
different localities of Sharkia

Governorate. These species were
the glassy clover snail, Monacha
cartusiana Miiller, the small sand
snail, Helicella vestalis -Preiffer,
the brown garden sanil, Eobania
vermiculata Miiller, the conical
snail, Cochlicella acuta Miiller and
Succinea sp. (Fig. 1). The localities
(villages) infested with land snail
species in 12 districts (counties) of
Sharkia Governorate are listed in
Table (1). It is obvious that
M. cartusiana was the most
predominant species compared to
other species which were detected
in few localities at
Sharkia Governorate. Whereas,
M. cartusiana was found in 41
localittes  compared to four
localities for C. acuta and three
localities for each of H. vestalis,
E. vermiculata and Succinea sp. It
is necessary to mention here that
Succinea sp. was recorded for the
first time in Sharkia Governorate.
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The identified species  varied
greatly in their incidence and level
of infestation from one district to
another. Percentage of infested
localities with land shail species in
each district was calculated and
illustrated in Fig. (2). It was found
that the highest values were
determined with M. cartusiana in
Abou-Kapper (18.52%), Abou-
Hammad  (14.71%),  Hehia'
(14.29%), Zagazig (12.28%) and
Belbies  (12.24%).  However,
percet of . infestation

- with

M. cartusiana in other districts

were relatively lower with range of
4.65 to 10.0%. It was not found in
El-Hussania, Kafr Sakr and
Mashtool El-Sook districts. Other
land snail species were detected
with low values of percent
infestation. Percent of infested
localities with H. vestalis was
6.12% in Belbies. While, for
E.  vermiculata  percent of
infestation were 2.04, 3.85 and
1.75% in Belbies, El-Hussania and
Zagazig, respectively. However,
for C. acuta the parallel values
were 588 and 4.08% m
Abou-Hammad and  Belbies,
respectively. Finally percent of
mfested localities with Succinea
sp. were 4.0 and 3.45% in Fakous
and Kafr Sakr, respectively.
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Fig. (1): Shell of land snail species infesting major
crops in Sharkia Governorate: :

| — Helicella vestalis. 2 — Monacha cartusiana.
3 — Suceinea sp. 4 — Cochlicella acuta.

5 — Eobania vermiculata,

A: Dorsal view. B: Ventral view.



Table (1): Localities infested with land snails in districts of Sharkia Governorate:

Species of land anails

Districts
M. cartusiana H. vestalis E. vermiculata C. acuta Succinea sp.

El-Helmia, El-Horia, E}-Qureen and El-Helmia

Abou-Hammad Fl-Setteen — — El-Horia —
Abou-Amr, Abou-Kapper El-Bslad,

Abou-Kapper Bany Ayatt El-Manasterly and =~ °
Eil-Sawaky

Awlad Sakr Hancot
Anshas, Dena queen Farm, El-Saadoon. Dena gueen Farm Anshas

Belbies El-Tahawia. Sekurn Farm and El-Saadoon Anshas Basateer Barakat

. Serage El-Deen Serage El-Deen

Diart Nigm El-Manahareet and Ikrash o ) - o

El-Hussania New Sathia o

E-lbrabemia El-Hebsh . _
Ekiad E)-Bahria, El-Gaafra,

Fakous El-Hysasmis, ELKhattara, El-Sanagra __ By aanagm
and El-Sawaleh

Hehia Abow-Frakh, Awlad Attia, El-Alakma '
and El-Mahdia — | — — —

Kafr Sakr . o Abou-Sharabia

Mashtool EJ-Sook —— —
Banadif, Bany Koriesh, El-Maymouna,

Meniet El-Kamh El-Okda and Kardida — - — o
Banauos, El- Aslogy, Kafr Attalah, Kafr

Zagazig El-Geraia, Kafr El-Harham, Mashtool Zagazig El-Balad s

El-Kady and Zagazig El-Balad

No infestation with land snail species.

200 (20N 6Z 104 “saYy oudy'[ 31zv3n7
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F:g (2) Map of Sharkza Govemorate showmg localmes mfested
with land snail species. ' EE
C = Cochlicella acuta.
E = Eobania vermiculata
H = Helicella vestalis
M = Monacha cartusiana
¥ = Succinea sp.
* Coloured areas in circles indicate percent of
infested localities in each district.
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To compare infestation
with land snail species in Sharkia
Governorate, relative occurrence
for each one was calculated in
relation to total infestations with
all species. Generally, it was found
that the highest value was detected
with M. cartusiana (77.14%)
followed descendingly by C. acuta
(7.31%), E. vermiculata {5.60%),
Succinea  sp. (5.46%) and
H. vestalis (4.49%).

QOur results are in harmony
with those reported by many
authers who surveyed land snail
species in Egypt (Kassab and
Daoud, 1964; El-Okda, 1980 &
1984 and El-Deep et al., 1996) and
in Sharkia Governorate (Ghamry et
al, 1993; Arafa, 1997, El-Masry
1997, Ismail, 1997 and Hegab et
al, 1999). It is necessary to
mention  here  that nfested
localities in each district were
determined and  percent of
infestation with land snail species
were detected for the first time in
Sharkia Governorate. Therefore, it
is of great importance to keep the
non infested localities as long as
possible clean from any probable
infestation. Consequently, deter-
mination of the infested localities
can be very useful in suggestion
the necessary local quarantine to

.29 No.(2) 2002
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prevent dispersal of land snails all
over ° plantations of Sharkia
Governorate. Moreover, during the
last few years, land snails were
dispersed : quickly m  Sharkia
Governorate. For example, Ismail
(1997) showed that 17 localities
representing 7  districts were
infested with land snail species.

However,” the present work
indicated | that : 44 localities
representing 12 ¢ districts were

infested with land .snails in
Sharkia Governorate. Moreover,
Hegab _ef al, (1999)  detected
M. cartusiana and E. vermiculata
in newly reclaimed lands of Sathia
locality, Sharkia Governorate,

2-Population Density of Land
Snail Species on Different
Host Plantss in Sharkia
Governorate:

Data in Table (2) throw
light on host plants infested with
land snail species in a chosen
localities at six districts of Sharkia
Governorate during the activity
period form February to May in
1998 and 1999. It is clear that
M. cartusiana infested most of
examined plants especially field
and vegetable crops, while
H. vestalis was distributed in
Belbies district only infesting
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Table (2): Land snail species infesting major crops in certain localities at six districts of Sharkia

Governorate:
Fied crops Vegetable crops Frait trees Ornamental plants
Distriets Localities %
: & &
13 : s Flyl 2 s
E - -] @ -
08| % 2 i % E| 2| s| ¢ 2| e a f &
- F-]
E a8 4 | £ i8] 8] & i E gl i 3 3
—
El-Horis M| _MC | M | - M M M - o - C C c .
Abow-Hammad | El-Qureen M M - - - - M - - M M M M M - M M
ELSciteen M M : . M M - S T M M M 5 M ™M
"Abou.Ame M M i M M M1 M Ml -1l LM 5 = - ™ M
AbsuKapper o vk M M 1M M M M1 - N - M - - M :
LM 2
Dena MH | MH [ - MHB § MH | MH | - | - ] - [ A1 H | MB | MH | MH MH s
El-Saadoon MH | MH | M | - ] MH § MH | MH | - | - | - FH ] - ] MH | MH | MH MH -
Betbics Anshag . - - 1 B E B 1T - -fTciwm . CE CE ML M
Serage
el MH | ME | - MH H | MH -V o bw) - | M| mMH | MH MH
22 .
Ei-Bussanis New Saihica E E E E E E -1 -1 B T
g — s —
El-Hysamia M M - - - M M - - - M M - . N
Fakous El-Sanagra M MS M - M M M - - - M - M M -
EL Sawalch M MS T M | - 1M M M WM M MMM M M M n M M
Kafr Araiah M M M| M M M M M I MIMIMIM M - M M M
Mashtool
— g M M MM M M M M| M - - M M
Zagarig . _ _ .
i - E | ME | ME E

M =M. cartusiana.

H = H vestalis.

C=C. acuta.

E = E. vermiculata.
S = Succinea sp.
- = No infestation.
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mainly fruit tress. On the other
hand, C. acuta was found mainly
on fruit trees .and ornamental
plants, whereas E. vermiculata was
observed on ornamental plants in
Zagazig district. Finally, Succinea
sp. was recorded on Egyptian
clover in Fakous district only.

Data in Table (3) revealed
that population density - of land
snails differed according™to host
plant and locality. On field crops,
the highest population density of
M. cartusiana per -50x50' cm’ was
detected on Egyptian clover with
range of (20.1-42.6) followed by

broad bean (11.4-29.7), wheat

{11.1-19.4), maize (6.1-12.3) and
sugar-cane (6.6). On the other
hand, C. acuta was found on
Egyptian clover in Abou-Hammad
district with population density of
24.4 snails per 0.25 m’. While,
H. vestalis was counted on
Egyptian clover, broad-bean and
wheat with mean values of 21.1,
181 and 112, respectively.
Moreover, population, density of
E. vermiculata on Egyptian clover,
wheat, broad bean and maize were
10.1, 8.4, 6.2 and 3.2, respectively.
Finally, Succinea sp. was found
with population density of 4.1 on
Egyptian clover,
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Concerning vegetable

cabbage and ° lettuce
harbored the highest numbers
of land snail species. The
highest population- densities of
M. cartusiana per 50 x 50 e’
were recorded on cabbage (18.9-
28.2) and lettuce (14.2-22.2), as
compared to low numbers on other
vegetable crops with range of
(4.6-16.4). On the other hand,
H. vestalis and E. vermiculata
were estimated on cabbage and
lettuce with population density
ranged from 10.4 to 18.1 snails.
On fruit trees, C. acuta was the
most abundant species. Smce it
was found on date palm, navel
orange and mango with a relatively
high numbers with range of (38.1-
80.1) followed by E. vermticulata
on navei orange, mango and guava
(4.9-29.1). On the other hand,
H. vestalis and M. cartusiana were
detected on all fruit trees with
a relatively low population density
with minmum and maximum
values of 62 (2.1) and 264
(21.1) on grape and navel
orange, rtespectively. Finally, on
ornamental plants, casuarina was
the most preferable host, it was
infested with C. acuta (31.4-70.4),
followed by E. vermiculata

crops,

(40.1), H vestalis (20.1) and

M. cartusiana (12.3-18.2). Other



Mabhrous, et. al.

624

Table (3): Population density of land snails on different crops in Sharkia Govemorate:

Vegrinhie zrape

Thdersm I Frabi ivvee Crraamn it pimts
Deiren Bl rperion E
14 | hli L]
i | Pl il fajeje )i 1|1
T [ECR i X Y] Tt If"l'ﬁx . " T 1] TTE! e o
- T X A B B 3 %] - 1 T Y]
AeeKrpprr § AL mrawiane | 163 oL ] A 7] [ M T} - B 104 [ T A T
- 3 N} E T ) 18] . v T | 0f T i jik3 [T}
i I vevinle Wi T g iF ] (] g g L1 Y] T A i T
" rerlasdate - 3 v T Bd o g g T i1} X] B
[ em s - . - . 3 - L7 I Y} Tod
[ Elveatn | F rreiovion [ v Ly - n T T g n 6T -
"W arvimcians T X N i ) g T R o O ] i[53 o
y ~—~~r— B [y; . 5 B T B B T B B
" =% | 03 RO 2 18] ¢ DO i3] I .
Zaguix rrm T < T 5 X —ET—L"ﬁi (X

* Each value represents the mean number of snails per sample.
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ornamental plants were infested
with M. cartusiana and
E. vermiculata with population
density ranged from 2.1 on
adhatoda to 32.4 on sansevieria.
These results are in agreement
with those reported by many
authors  estimated  population
density of land snail species on
their host plants (Kassab and
Daoud, 1964; El-Okda, 1980; El-
Okda et al., 1990, Ghanty ef al.,
1993 and Arafa, 1997).

3-Importance Value of Land
Smail Species in Sharkia
Governorate:

The objective of this study
is to characterize €ommunities of
land snail species infesting major
crops in Sharkia Governorate
using some ecological parameters
ie. frequency of occurrence,
population density and biomass.
Data in Table (4) indicated
that according to frequency of
occurrence, M. cartusiana was the
most frequently species followed
descendingly by E. vermiculata >
H. vestalis > C. acuta > Succinea
sp. . Their percent absolute
frequencies of occurrence were
58.33, 14.14, 9.17, 7.50 and
0.83%, respectively. Consequently,
relative frequency of occurrence

. 29 No.(2) 2002
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showed the same trend. On the
other hand, according to
population density it was found
that C.  acuta gained the
highest value (51.54) followed
descendingly by H.  vestalis
(16.35), E. vermiculata (15.39),

M. cartusiana (14.18) and
Succinea sp. (4.1) snails per
sample. The same result was

obtained when relative population
density was calculated for each
species. According to biomass
criterion E. vermiculata weighed
3.962 followed by M. cariusiana
(0.485)>  H. vestalis (0.421) >
C. acuta (0.211) > Succinea sp.
0.191 (gm / snail). Consequently,
relative biomass showed the same
arrangement.

Descending order of land
snail  species as  evaluated
by frequency of occurrence,
population density, biomass and
importance value showed different
arrangement. For example,
M. cartusiana was the first one
according to  frequency of
occurrence, while it was the fourth
and the second according to
population density and biomass,
respectively. On contrary, C. acuta
processed from  first to

- fourth based on population density

and frequency of occurrence,
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Table (4): Importance value of land snail species in Sharkia Governorate.

Popuiation density

o Frequency of occarrence Biomass (gm) Importance
Snail species

absolute (%) | relative (%) | absolute | relative (%) | absolute | relative (%) value
M. cartusiana 58.33 64.81 14.81 14.49 0.485 9.20 88.50
H. vestalis 9.17 10.19 1635 16.00 0.421 7.89 34.18
E. vermiculata 14.17 15.75 15.39 15.06 3.962 75.18 105.99
C acuta 7.50 8.33 51.54 50.44 0.211 4.01 62.78
Succinea sp. 0.83 0.93 4.1 4.01 0.191 3.62 8.56

* Importance value = Relative frequency + Relative denisty + Relative biomass.
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respectively. Moreover, E.
vermiculata changes #S position
from the third according ‘to

population density to the first

based on biomass. Since frequency
of occurrence, population density
and biomass gave different results,
they can be combined together in
hope of having a figure that would
relate  aspects of the three
parameters. Therefore, the
relationship of the three parameters
was calculated as importance value
according to Norton (1978).
Generally, to determine relative
importance of many pest species
with the same feeding habits and
belonging to the same taxonomic
group it may be useful to combine
frequency of 7 occurrence,
population density and biomass in
form of importance value.
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