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ABSTRACT: Population dynamics, breeding season and effect of
food type on growth of Eobania vermiculata were studied under
laboratory and field conditions. The snails were counted in navel
orange orchards on soil surface and tree trunks during the period
from January 2001 to December, 2002. Results revealed that the
snails were found throughout allover the whole year with low
numbers in January and gradually increased to reach its peak in
May. The snail numbers were fluctuated on both soil surface and
tree trunks during the year, since a relatively few numbers were
noticed on tfree trunks in autumn and winter months while the
opposite was recorded on soil surface during the period of study. On
the other hand, the highest numbers were recorded on tree trunks
during spring season compared with soil surface.The breedmg
season of E. vermiculata snails started from mid- October until mid-
January of the next year in the newly reclaimed sandy area, El-
Salbia locality in Sharkia Governorate. The maximum mean
numbers of clutches and eggs were 4.75 and 204.25 per 50 x 50 cm’
of soil, respectively, recorded in mid-December, then decreased
slowly toward the end of egg laying period. The effect of certain host
plant leaves or potato slices on shell growth of E. vermiculata was
studied during 12 months under laboratory conditions. The tested
food materials can be arranged in order of suitability as follows,
potato, lettuce, cabbage, navel orange, banana and mango.

Key words: Land snails, Fobania vermiculata, population dynamics,
breeding season, clutch size.
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INTRODUCTION

In Egypt, land molluscs are
introduced as new pests in
agricultural crops, it caused great
damage to vegetable and field
crops, orchards and other plants
(Kassab and Daoud 1964, Asran
1994, Mohamed 1994, and El-
Deeb et al, 1996). In Sharkia
Governorate, Monacha cartusiana
Muller and Fobania vermiculata
Muller snails were considered to
be the most common species. They
also were known as destructive
pests, causing damage to economic
crops (Ghamry et al. 1993, Arafa
1997, Ismail 1997, El-Masry 1997,
Hegab et al. 1999 and Mahrous et
al. 2002). The aim of this study is
to through light on seasonal
population behavior and breeding
season of FEobania vermiculata.
Moreover, the influence of certain
host plant materials i.e. leaves of
lettuce, cabbage, navel orange,
banana and mango as well as
potato slices on shell growth of E.
vermiculata was illustrated also.

MATERIALS
METHODS

AND

"

i. Popuiation dynamics o
Eobania vermiculata:

Ismail, SH. A.A.

This experiment was
conducted in a heavy infested
orchards of navel orange (Citrus
sinensis) in Inshas locality, Belbies
county, Sharkia Governorate. All
alive snails on both soil surface,
(50 cm around the tree trunk) and
tree trunks (one meter above soil
surface) were counted monthly
beginning from January to
December during two successive
years, 2001 and 2002. Five trees
were randomly chosen, marked
and examined monthly. The alive
snails were counted and left in
their initial places (Baker, 1988).
Temperature and relative humidity
during the period of study were
obtained  from  Abou-Kapeer
Agriculture  Climate  Station,
Sharkia Governorate. Correlations
among  temperature,  relative
humidity and population density of
E. vermiculata during two years on
soil surface and tree trunks were
calcuiated.

2. Numbers of clutches and
eggs laid by E. vermiculata
under field conditions:

This study was carried out in a
navel orange (Citrus sinensis)
orchards (17 years old) infested
with E. vermiculata snails in El-
Salhia locality, Sharkia
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Governorate. Four replicates (50 x
50 cm?) were randomly chosen in
the field, marked and examined
biweekly from September 2001 to
March 2002. Number of clutches
and eggs were counted. Mean
S.E. was calculated for number of
clutches and eggs as well as clutch
size during the egg laying period.

3. Effect of food type on
growth pattern of E.
vermiculata under
laboratory conditions:

The effect of certain host plant
leaves 1.e. cabbage,
banana, mango and navel orange
as well as potato slices on growth
pattern of E. vermiculata snails as
indicated by shell diameter was
investigated during the period from
December 2000 to November 2001
under laboratory conditions. In the
heginning of December 2000, five
young juveniles (7 days — old) of a
similar shell size were measured
and placed in a pot (¥4 kg capacity)
filled with clay soil to a depth of
about 8 cm. Equal volume of water
was added to each pot to keep soil
moisture near field capacity.
Juveniles were obtained from
culture previously prepared and
propagated  under  laboratory
condition. Each treatment was

lettuce, " :
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replicated 3 times. The pots were
closed with muslin cloth and kept
at room temperature. The soil was
remoistened as needed and the
food was replaced daily. Monthly,
shell diameter of hatchlings was
measured using vernier caliper
until November 2001. Data were
subjected to statistical analysis

using F test and the least
significant  differences  were
calculated at 5 % level.
RESULTS AND
DISCUSSION
1. Seasonal population

behavior of E.
vermiculata on navel
orange trees:

Data in Table (1) and Figs. (1
& 2) revealed that individuals of E.
vermiculata were found in navel
orange oichaids thioughout the
year months. The lowest numbers
on tree trunks were determined
during November to February of
the next year with values of 1.6
and 4 snails during November
2001 and 2002, respectively. In the
beginning of March, numbers
increased until it reached its peak
in May where it recorded 95 and
96.4 snails per 50 x 50 cm’ for
2001 and 2002, respectively. As
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. Table (1): Population dynamics of the brown garden snail, Eobania
vermiculata infesting navel orange trees at Inshas locality,
Belbies district, Sharkia Governorate during two years 2001
and 2002 in relation io temperature and relative humidity.

Date Mean number of snails / sample

of ' Relative
exami- 2001 2002 Temperature | humidity
nation %

Soil | Trunk | Mean | Soil | Trunk { Mean | 2001 | 2002 | 2001 | 2002

Jan. 26.8(2 144 (37819 23.4 1193 J14.0 [36.6 |63.5
Feb. 4141 1.6 21.5 15188 209 [20.1 {162 |608 {611
Mar. |[57.8|13.8 35.8 [68.6]19 438 1241 1179 160.1 [59.1
| Apr. 416 (574 1495 4921652 [59.2 (266 [244 |55 54.3
May 274195 612 [364[964 [664 (307 [254 |52.5 528
Jun, 17852 M9 (222165 436 1289 [28.8 |55.6 1557
Jul. 17.81362 127.0 12481432 ]34.0 [27.8 [292 163.7 1599
Aug. 178 133 204 (122]318 |25 359 281 (65 603
Sept. |10 |27.2 18.6 |15.8]20.8 183 299 [269 1622 [574
QOct. 20 6.6 133 286111 198 (254 [245 (596 (60.2
Nov. 23 116 123 (2844 16.2 1204 [20.3 [59.3 |64
Dec. (252126 - [139 31 ;4.2 176 1148 |166 |58.5 |64

Table (2): Correlation (r)} among temperature (Temp.) and relative
humidity (R.H.) and population density of E vermiculata
snails in navel orange orchards as influenced by season and
site of samples {snil surface and tree trunks).

Variable Seasons Soil surface Tree trunks
2001 -0.419 0.664
Temp. . —
2002 -0.609 0.618
2001 -0.165"* -0.028"*
R.H. -
2002 -0.069"° -0.889

Each value represented correfation coefficient
n.s = Non significant
* = Significant at .05 level
** = Highly significant at 0.01 level
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Fig. (1): Population dynamics of the browen garden snaile, E. vermiculata
infesting navel orange trees at Inshas county, Belbies district. Sharkia

.Governorate during 2001 in relation to tempera
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for soil surface, the lowest
numbers were noticed in summer
season where it reach 7.8 and 12.2
snails in August 2001 and 2002,
respectively. On the other hand,
the highest numbers of snails on
soil surface were recorded during
winter and spring months where it
reach its maximum values during
March month recording 57.8 and
686 in 2001 and 2002,
respectively. Regarding mean of
snail numbers during the two years
of 2001 and 2002, it was noticed
that the lowest numbers were
found in November month with
values of 12.3 and 16.2 during
2001 and 2002, respectively. On
the other hand the highest numbers
were noticed during May month
with values of 61.2 and 66.4
during 200t and 2002,
respectively. Statistical analysis in
Table (2) revealed that temperature
and relative humidity significantly
affected the population density of
E. vermiculata. These results are in
harmony with those reported by
many authors (El-Okda, 1979;
Nakhla et al, 1993: Nakhla and
Tadros, 1995, El-Masry, 1997:
Abd-El-All, 2001 and Mahrous et
al., 2002).

of £E.
field

2. Breeding
vermiculata
conditions:

season
under
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Data presented in Table (3)
revealed that E. vermiculata snails
laid clutches during more than
three months started from October,
2000 to Mid-January, 2001.
Individuals laid eggs in a hole (3.5
cm depth x 5 cm wide) by digging
subsoil surface in humid soil.
Number of clutches and clutch size
(number of eggs per clutch) were
changed during the breeding
season. In the beginning of egg
laying period number of cluiches
per 50 x 50 cm® was 2 cluiches,
while mean clutch size was 28.1
eggs. As the time elapsed number
of clutches and clutch size were
gradually increased to reach its
maximum value of 4.75 clutches
and ‘43 eggs per clutch in the mid
of December, 2000. After then,
number of clutches and clutch size
were gradually decreased
recording 2 clutches and 24.8 eggs
in the mid of January 2001.
General mean of clutches laid by
E. vermiculata during the breeding
season was 3.0 = 1.08 with range
of 8 to 19 clutches per 0.25 m”.
The general mean of clutch size
was 33.61 + 6.64 eggs with range
of 15 to 77 eggs per
clutch.Statistical analysis revealed
that there were significant
differences between numbers of
clutches, eggs and cluch size of E.
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Table (3): Mean numbers of clutches and eggs laid by land snail Eobania vermiculata in 50 % 50 cm? during the period

from October 2000 to January 2001 under field condition.

General mean

Ismail, SH. AA,

Variables | - Sampling time LSDys
15 Oct. 30 | 15 Nov. 30 15 Dec. 30 | 15Jan. £ S§.E.
Clutches 2.0 2.25 2.5 4.5 475 3.0 2.0 3.0£1.08 | 0.60
Eggs 56.25 7175 9425 187.25 | 204.25 118.5| 4975 [106.86+ 58.14 | 30.667
Clutch size | 28.1 3181 377 41.6 43.0 3951 2487 | 3361664 | 1.03
.
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vermiculata at different intervals
during the study period. Staikou
and Lazaridou- Dimitriadou (1990)
in  Greece reported that the
reproductive period of Monacha
cartusiana started between August
and November. Ali and Suleman
(1992} in Pakistan indicated that
based on the frequency of egg
clutches of M. cartusiana in the
field, spring season appeared to be
the peak of breeding period
followed by autumn. Kasssab and
Daoud (1964} showed that
Helicella vestalis snails laid its
eggs in clutches, each contained 25
to 30 eggs. Eggs deposited at any
time during spring season. Ismail
(1997) reported that the breeding
season of M. cartusiana snails
under the field conditions lasted
from mid-November to mid
February. The mean number of
clutches per 50 x 50 cm’ in the
field during the breeding season
was 5:69 = 0.93 with range of 4 to
8 clutches and the mean of clutch
size was 22.55 £ 8.36 eggs with
range of 5 to 57 eggs. Abd-El All
(2001) reported that the snails of
Monacha cartusiana and Helicella
vestalis laid their eggs during the
period from the beginning of
_ December, 1998 to mid - February,
1999. General means of clutches
laid by M cartusiana and H
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vestalis were 5.66 and 3.76
clutches per 50 x 50 cm’

respectively with range of 3 to 9
clutches (M. cartusiana) and 2 to 6
clutches. (H vestalis). On the other
hand, general means of clutch size
for M. cartusiana and H. vestalis
were 26.12 and 24.36 éggs /
clutch, respectively with range of 6
to 51 eggs per clutch (M
cartusiana) and 8 to 49 eggs per
clutch (H. vestalis).

3. Effect of food type on
growth of E. vermiculata:

Data in Table (4) showed that
when the newly hatched juveniles
of E.  vermiculata were fed on
different host plants during 12
months, shell diameter was
significantly differed from one
plant to another. The highest
values were obtained with lettuce,
cabbage and potato slices, since
shell diameter in November, 206G}
was 32,60, 32.33 and 32.00 cm,
respectively, while lowest ones
were obtained with the navel
orange, banana and mango leaves,
since shell diameter in November,
2001 was 20.33, 17.60 and 16.20
cm, respectively. Generally, the
five plant leaves and potato tubers
could be arranged
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Table (4): Effect of food type on growth of E. vermiculata as indicated by
shell diameter (mm) under laboratory conditions.

Date Cabbaf;e Lettuce Banana | Mango Navel Potato
orange
Dec. 3.73 3.80 3.60° 3.23 3.23 3.5%
Jan. . 5.20 5.40 3.80 3.56 3.63 4.36
Feb. 9.23 9.13 4.63 4.13 433 6.60
Mar. 12.90 12.66 4.96 4.53 5.10 9.10
Apr. 16.13 16.73 5.70 4.86 6.33 13.13
May. 19.16 20.20 6.40 5.46 6.86 15.53
Jun. 21.86 22.66 8.06 7.40 9.20 18.46
Jul. 25.46 25.93 9.60 9.06 10.60 21.86
Aug. 28.66 28.60 11.60 11.20 12.86 24.93
Sep. 32.33 32.60 12.60 12.33 14.46 28.46
Qct. - - 15.40 13.53 17.26 32.00
Nov. - - 17.60 16.20 20.33 -
Mean 14.61° 14.81° 8.72¢ 7.96° 9.49° 19.84°
LS D
Host 0.2131
Time 0.3014
) Host x Time 0.634
descendingly according to their foods. (Cobbinah and Osei-
effect on growth of E. vermiculata Nkrumah (1988) studied the

that measured by shell diameter as
follows: potato slices, lettuce and
cabbage leaves were more
tavorable, followed by navel
orange leaves while the lowest
effect was obtained with banana
and mango leaves. Discussing the
foregoing results it could be
concluded that variations in growth
pattern of snail shell diameter of E.
vermiculata  after feeding on
different food types for 12 months,
may be attributed to differences in
nutrient composition of the tested

growth rate of Achatina achatina
as measured by snail weight and
shell diameter. The four tested
food stuifs were arranged in order
of suitability as fallows: green
pawpaw, cocoyum leaves, flam
flower leaves and ripe palm
fruits.Statkou and  Lazaridou-
Dimitriadou (1989) showed that
snails of Helix lucorum fed on
lettuce showed higher assimilation
efficiency than those fed on Urrica
divicu and Pestasites atbus. The
highest daily consumption and
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assimilation rate were observed in
newly hatched snails and the lower
in adult snails. Arafa (1997)
studied the effect of food type on
weight of Monacha sp. at monthly
intervals. He found that the highest
values of weight increment were
recorded during spring months. On
the other hand leaves of sweet pea
gave the highest weight average/
month followed by lettuce while
cabbage leaves gave the lowest
values. Ismail (1997) reported that
leaves of lettuce and cabbage were
more favorable for Monacha
cartusiana snails followed by
broad bean and Egyptian clover,
while navel orange was the lowest
one in this respect.
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