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The effect of three types of soil; clay, sand and mixture of clay/sand
(1:1) on the biological aspects of brown garden snails, Fobania vermiculata
and the molluscicidal action of four different pesticides on the tested snails
were investigated. Sand soils produced the largest numbers of clutches,

lohatah and 3
eggs/clutch and eggs grooves with largest depth whereas, it gave the

smallest diameter of eggs in comparison with the other two tested soils in
this respect, although there were no significant differences between all three
tested soils except the significance in the number of eggs/clutch between
sand and clay soils. The growth rates of shell diameter of the snails were
found to be increased with increasing the age from two to six months

ralativaly 1n the ratac 1in the three tected enile Ca there wore n Qi e
riativaly in i raiés i e uiree sl s0LSs. SO, Uierc Were no o{gnlhﬁdnt

differences between the growth rates of shell in the tested soils. On the other
hand, oxamyl and methomyl proved to be strong molluscicidal effects
against the snails, E. vermiculata with LCsy values of 0.6 and 0.7%,
respectively whereas, Glyphosate and carbofuran had moderately effects
with LCsy values of 1.1 and 1.28 %, respectively.

INTRODUCTION

The brown garden snails, Fobania vermiculata are very serious pest
which causes severe economic damage in agriculture, horticulture and

forests; furthermore, they are importance in medical and veterinary practice,

since they severe as intermediate hosts of certain parasitic worms of man
and his domestic animals (Bishara ef al., 1968; Dekle, 1969, E1-Okda, 1979
and 1981 and Godan, 1983). Therefore, it attracted the attention of certain
scientists to study its biological aspects as well as its control by using
different pesticides. El-Deeb et al. (1997 and 1999) found that E.

vermiculata was the most abundant snails on different crops and vegetables
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at Beheira Governorate. They found also that the snails gave their eggs with
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1-3; 3-5 and 2.0 clutches in sand, clay and mixture of the two soils,
respectively. Baker (1986 and 1991) reported that Theba pisana laid eggs in
holes 3-4 cm deep; each pair of snails laid up to 5 clutches with average 120
eggs by each snail per season. He recorded also that there was a significant
positive correlations between shell size and total number of eggs produced
by snails. On the other hand, the molluscicidal activity on different snails
were carried out by using specific molluscicides and other chemicals
including carbamates, oxime carbamates, organophosphorous and inorganic

nmd Fartilimawe (L7
ana tertiiizers (Nasseim and Abdailah ‘1992 Radwan et al 1992 “!—Deeb

1999; E1-Wakil, 1999; El-Wakil and Attia, 1999; and Sakovich, 1996).

This research was carried out to study the effect of soil type clay, sand
and clay/sand (1:1) on the biological aspects of the brown snails
(E. vermiculata) to measure the number of clutches, number of eggs/clutch,
diameter of egg (cm), period of hatching, hatching percent (%), number of
eggs grooves and depth of eggs grooves (cm). Four different pesticides
(methomyl, glyphosate, carbofuran and oxamyl were tested for their lethal
effects against the tested snail,E. vermiculata after 24, 48 and 72 hr.

MATERIALS AND METHODS

I. Tested Soiis:

Three different types of soil; clay, sand and clay/sand soil mixture (1:1)
were used. The soils were obtained from clean area free of pesticides at
Sabahia zone, Alexandria. The soils were purified from weeds and different
hard impurities; air and sun dried; grinded and sieved to get soft and
homogeneous soil particles. The soils were autoclaved for one hour at 1.5
atm, pressure and then put the soil in glass jars (200 gm soil/each).

II. Tested animal:

The tested adult brown garden snails (Eobania vermiculata) were
collected from the garden of Antonyades, Alexandria. The collected snails
were kept in glass container for two weeks and fed on lettuce leaves.

III. Tested pesticides:
Four different pesticides were tested:
1- Methomyl 90% (Methavine) soluble powder; Rhone Poulence
A.G.Company (U.S.A)).
2- Glyphosate 48 % (Lancer) Liquid; CFPI- French.
3- Carbofuran 10 % (Furadan) granules; F.M.C. Company (U.S.A.).
4- Oxamyl 24 % (Vydate) Liquid; E.I. Dupont Company (Inc.).
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V1. Methods of Experiments:
1. Biological and physical studies:

Ten replicates (glass jars) were used for each type of the tested soils
(clay; sand and clay/sand mixture, 1:1). Each replicate contained 200 g of
soil; three mature of adult snails of E. vermiculata with average weight
(2-3 g each) as well as lettuce leaves for feeding. Daily observation, fresh
food supplying, cleaning and wetting the soil surface were conducted until
eggs laying. Some physical aspects were measured to study the biological
eggs/clutch, diameter of egg (cm) using special boklase (Vernier caliper
type), time of hatching (day), percentage of hatching, number of eggs
grooves and depth of eggs grooves were recorded. The growth rates of shell
diameter were measured after 2, 4 and 6 months for the tested snails in all
soils.

2. Toxicological studies:

Bran poison baits were prepared with 0.25, 0.5, 1.0 and 2%
concentration for each pesticide. Three replicates (five snails, each) were
used for each concentration. Controls (non-poison bait) were concurrently
carried out. Number of dead snails after 24, 48 and 72 hr were recorded,
mortality percentages and LCs, values (Lethal concentration that kill 50% of
the snails compared to the control) were determined.

V. Statistical analysis:

The obtained data were expressed as mean = SD and statistically
analyzed using complete random design and ANOVA to determine the
significant differences between treatments (Steel and Torrie, 1980).

RESULTS AND DISCUSSION

nhvcical measurements:
1d physical measurements:

Some biological and physical aspects of brown garden snail (E.
vermiculata) were measured and recorded in Table (1). There were no
significant differences in number of clutches in all the tested soils, although
the mixed soil produced the lowest number of clutches (1.86 + 0.83) and the
sand soil showed the “highest number of clutches (2.57 + 0.7). Thus, the
number of eggs / clutch was the highest in sand soil (119.1 + 54.6)

followed by the clay soil (101.9+30.9) and the mixed soil (76.3 £+ 39.5),
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respectively. The results showed also that there were no significant
differences in the number of eggs/clutch between all the tested three soils.
As a result of the large number of eggs/clutch in the sand soil, it produced
the smallest diameter of eggs (0.33 + 0.4) in comparing with the other two
tested soils. The results agree with that reported by Tomiyama and
Miyashita (1992). The number of eggs/clutch showed a significant
difference between sand and clay soils. Concerning the time of hatching, it
did not show significant differences between the three tested soils. The
percentage of hatching was the highest in sand soil with 84.5 %, followed
by clay and mixed soils with 76.8 and 69.5 %, respectively. These results
may be due to the largest numbers of clutches and eggs as well as the
smallest size of eggs in the sand soil. The results indicated that the largest
number of eggs grooves (2.8 + 0.7) with largest depth were found in the
sand soil, which were significantly differ than clay soil and the mixed soils.

The average of the growth rates of shell diameter were determined for
snails after 2, 4 and 6 months from starting the new hatching in the tested
three soils are recorded in Table (2). Shell growth rates increased with
increasing the age of snails in all the tested soils. So, shell diameter
increased from 0.49 £ 0.2 t0 0.8 + 0.15 and 1.25 + 0.4 cm in the clay soil;
from0.5+1.6100.86+1.7and 1.17 = 0.16 cm in sand soil and from 0.49 +
1.3 to 0.82+ 1.4 and 1.15 + 0.2 cm in the mixed soil after 2, 4 and 6
months, respectively. The results showed no significant differences between
the tested soils at the different three phases and the growth rates of shell
were relatively equal in each phase in the three types of soil.

Table (2): Growth rate of snails (Eobania vermiculata) reared in different
types of soil at different ages.

Shell diameter (cm)
Soil type Phase I after Phase 11 after Phase III after
60days 120 days 180days
Clay soil 0.49 +0.2° 0.8 +£0.15° 1.25+ 047
Sand soil 05+16° 0.86+1.7% 1.17 £ 0.16°
Clay/sand (1:1) 049 +1.3° 0.82+1.4° 1.15+0.2°
~LSD g5 0.065 0.058 0.136

The data expressed as mean + SD.
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2. Molluscicidal activity of pesticides:
The effect of the tested pesticides on the brown garden snails,
vormirulata e chauwmn in Tahle (1\ T}"P nnthr ﬂf thf‘ dead ﬁnallﬁ
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increased with increasing the tested concentratlons and the time of exposure.
Glyphosate did not cause death for snails after 24 hr whereas, carbofuran
and oxamyl caused death except at their low concentrations (0.25 and 0.5
%). The accumulation effects of the tested pesticides increased the number

of dead snails with increasing the time of exposure. Therefore, the number

of dead snails increased after 48 and 72 hr of exposure in ascending

Tabl(3): Molluscicidal activity of some pesticides in baits against Eobania

vermiculata at different periods .

. Mean number of dead snail + SD Total | Mortality
Compound | Conc. | after 24 hr | after 48 hr | after 72 hr | of % LCso
% [dead No. | deadNo. | deadNo. | dead after
snails 72 hr.
Control 0.0 0.0 0.0 0.0 0.0
Methomy! G SINNCTCS EOre SIS OIS I ING 6 T 7l 0 333 0.7
(90 %) 0.5 1.33+£0.47 | 1.66+£0.94 | 2.33+0.5 7.0 46.7
1.0 20+00 | 2000 | 2.66+0.5 8.0 53.3
2.0 1.66+£0.44 | 2.33+0.46 | 4.0 =081 | 12.0 80.0
Carbofuran 0.25 0.0 0.33+0.47 | 0.66+0.46 2.0 13.3 1.28
(10 %) 0.5 0.0 0.66+047 | 1.33x0.9 4.0 26.7
1.0 0.33+£047 { 1.0 £00 | 20 £00 6.0 40.0
2.0 0.33+047 | 0.66+0.45 | 3.33x1.2 10.0 66.7
Glypfosate 0.25 0.0 0.33+0.5 | 0.66£0.44 | 2.0 13.3 1.1
(48 %) 0.5 0.0 0.66£0.45 | 20+0.82 | 6.0 40.0
1.0 0.0 0.33+0.47 | 2.66+0.94 | 8.0 533
20 0.0 1.33+0.47 | 3.67+£047 | 11.0 73.3
Oxamyl 0.25 0.0 0.66+0.5 1.66+0.5 5.0 333 0.6
(24 %) 0.5 1.0 £0.0 | 1.66+047 | 2.0 +0.0 6.0 40.0
1.0 1.66+0.46 | 2.66+0.46 | 3.33£0.46 | 10.0 66.7
2.0 2.33+0.47 | 3.66£0.94 | 4.32£046 | 13.0 86.7
. LSDy s 0.6i i.03 1.27
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The mortality percentages after 72 hrs ranged from 33.3 to 80.0 % for
methomyl; 13.3 to 66.7 % for carbofuran; 13.3 to 73.3 % for glyphosate and
33.3 to 86.7 % for oxamyl. Oxamyl and methomyl proved to be the most
toxic chemicals against E. vermiculata where LCso values were 0.6 and 0.7
%, respectively. Glyphosate and carbofuran were less effective in
comparison with oxamyl and methomyl where LCso values were 1.1 and
1.28 %, respectively. The tested pesticides can be arranged according to
their lethal effect against E. vermiculata as follows:

Oxamyl > Methomyl > Glyphosate > Carbofuran
Thus, these tested pesticides could be recommended against E. vermiculata
snails.
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