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Pyrethroids (e.g. cypermethrin) are synthetic versions of
pyrethrins, specifically designed to be more stable in the
environment and thus provide longer-lasting control. They act
on tiny channels through which sodium is pumped to cause
excitation of neurons. They prevent the sodium channels from
closing, resulting in continual nerve impulse transmission,
tremors, and eventually, death (Brown, 2006). Cypermethrin is
designed to Kill insects. It can also be promising as poison baits
against the terrestrial snail, Theba pisana in the present study.
This is in agreement with Radwan and EIl-Wakil (13) who
reported that cypermethrin- treated lettuce discs exhibited high
mortality percentages among other synthetic pyrethroids against
Eobania vermiculata snails. Moreover, E. vermiculata snails
were more affected by 2% toxic baits of deltamethrin as a
cyano- pyrethroids like cypermethrin (7).

Imidacloprid was generally introduced as effective insecticide for
controlling different pests. It acts an agonist at nicotinic acetylcholine
receptors (NAChR) and also causes excessive excitation in insects.
This compound decompose more readily and show larger specificity
for insect transmitter receptors. It is also influence the intensity of the
sodium current through the ligand-gated cholinergic receptor (19).
The data obtained in our study are in agreement with the study of
Semis et al. (17) who indicated that imidacloprid was found to have
little activity against slugs and this insecticide significantly reduced
the slug damage in oil seed rape and wheat fields when used at high
doses.

Further research is needed to evaluate the molluscicidal
activity of the tested insecticides against T. pisana snails under field
conditions.
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Table 2. Toxicity parameters of some insecticides to Theba pisana snails fed on treated baits.

Insecticide Exposure time LCs | Fiducial limits of LCx, | Slope | SE Qui square LTso*
(day) (%) ) (days)
Upper Lower
Cypermethrin 1 3.64 4.10 2.63 0.73 0.25 3.87 421
2 1.14 2.71 0.48 0.87 0.23 0.16
3 0.38 0.56 0.25 1.14 0.23 2.09
4 0.16 0.24 0.11 1.15 0.23 1.68
Imidacloprid 1 3.30 4.16 0.50 0.86 0.26 0.21 5.00
2 2.90 3.20 0.72 0.66 0.24 0.70
3 1.14 2.70 0.48 0.87 0.23 0.16
4 0.28 0.44 0.18 0.92 0.22 0.99
Methomyl 1 - - - - - - 2.58
2 0.36 0.44 0.29 1.03 0.23 1.68
3 0.21 0.29 0.15 1.33 0.23 2.85
4 0.08 0.13 0.04 1.20 0.32 1.16

*LTs values were calculated based on the average percent mortality of different concentrations at each exposure time.
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LCso values for each compound were decreased with the
increase of exposure time. This indicates that methomyl was the
most toxic compound followed by cypermethrin and
imidacloprid against the snail under investigation (Table 2). In
order to evaluate the prolonged varied mortality percentages of
the snails treated with different pesticides, time necessary for
50% mortality of snails (LTsp) was used to compare the various
treatments (4). LTso values for the tested pesticides could be
arranged ascendinglly according to LTso (in days) as follows:
methomyl (2.58), cypermethrin (4.21) and imidacloprid (5.00).
Also, this indicates that methomyl as poison bait has greatest
efficacy followed by cypermethrin and imidacloprid against the
tested snail (Table 2). Carbamate insecticides are known as
cholinesterase inhibitors. They cause over stimulation of the nervous
system, and the insect dies (3). Methomyl, for instance was developed
as insecticide, was found to be very effective as molluscicides
(7¢9¢14¢16). In the present study, methomyl was superior over the
other tested insecticides against T. pisana snails. These results are in
accordance with those reported by several authors; Radwan et al. (14)
who found that methomyl at 0.5% bran toxic baits among five oxime
carbamate pesticides gave highly toxic effect against T. pisana under
laboratory conditions. Indeed, Heiba et al., (9); Genena and Mostafa
(7); Radwan et al., (16) showed that this compound as a poison baits
was very toxic against Eobania vermiculata and Monacha cantiana
snails under laboratory conditions.
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Table 1. Comparative effects of some insecticides against the white garden snail, Theba pisana.

Insecticide

Bait
concentration
(%)

Mean percentage mortality after
indicated days

Average percentage
mortality per day*

1 2 3 4
Cypermethrin | 0.065 10.00 13.33 | 20.00 | 33.33 | 19.16
0.125 13.33 20.00 | 33.33 | 46.67 | 28.33
0.25 20.00 | 26.67 | 33.33 | 53.33 | 33.33
0.5 26.67 | 40.00 | 53.33 | 66.67 | 46.67
1 33.33 | 46.67 | 73.33 | 86.67 | 60.00
Imidacloprid 0.065 6.67 13.33 | 13.33 | 26.67 | 15.00
0.125 13.33 20.00 | 20.00 | 40.00 | 23.33
0.25 16.67 20.00 | 26.67 | 46.67 | 27.50
0.5 26.67 26.67 | 40.00 | 53.33 | 36.66
1 33.33 | 40.00 | 46.67 | 73.33 | 48.33
Methomyl 0.065 10.00 13.33 | 20.00 | 46.67 | 22.50
0.125 20.00 | 33.33 | 46.67 | 60.00 | 40.00
0.25 26.67 | 40.00 | 46.67 | 66.67 | 45.00
0.5 33.33 53.33 | 73.33 | 86.67 | 61.67
1 40.00 | 60.00 | 80.00 | 100.0 | 70.00

*Average based on 30 snails treatment
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control against the tested animal. The mortality percentages of
the snails gradually increased with the increase of either bait
concentration or exposure time. This indicates that the efficiency
of the tested insecticidal baits are concentration and time-
dependent. Varied mortality data were obtained among the
pesticides tested. This is shown by the average daily percent
mortality of T. pisana for cypermethrin, imidacloprid and
methomyl ranged between 19.16 and 60.00, 15.00 and 48.33 and
22.5 and 70.00, respectively (Table 1). Probit analysis of the
results indicates that the
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3. Baits preparation:
Wheat-bran baits containing 5% molasses as attractant were formulated
in the laboratory, for the three tested compounds in addition to the
control one (5). These compounds were applied as toxic baits with five
different concentrations (0.065, 0.125, 0.25, 0.25, 0.5 and 1% a. i.) to
evaluate their comparative toxic effects against the land snail, T. pisana
under laboratory conditions.

4. Testing procedure:

The molluscicidal toxicity of the tested compounds against T. pisana
snails was performed according to the method published by Radwan
(12). Plastic boxes of 10 cm diameter contained 200 g moist clay soil
covered with 150 g wet peatmoss (5 cm height) were used. The
peatmoss was regularly irrigated by tap water. Moisture was enough
to keep the snails active and prevented adverse effect of moist or
drying conditions on experimental snhails and the baits. For each
treatment, 30 animals were used and kept in three boxes (10 animals
each) and about 5 g bait was provided to snails in each box. Each box
tightly covered with polyethylene sheets having holes (pierced with a
pin) about one cm apart. The cover kept the air saturated with
moisture and prevented the snails from escape. Thirty animals in three
boxes were used as control group containing wheat-bran bait with
distilled water only. Preliminary experiments were carried out to
establish the effective range of the tested compounds. Five different
concentrations ranged from 0.065 to 1 % a.i. for each particular
insecticide were prepared as poisonous baits. Animals failing to
respond to a tactile stimulus by probing with a dissecting needle were
considered dead (20). Death were counted every 24 hours and dead
snails were removed. Since all the treatments did not cause rapid
death, the trials extended to four days. Mortality percentages at each
particular day were calculated. The efficacy of the tested insecticides
at the different bait concentrations was compared. LCs, values with its
fiducial limits and slope for each pesticidal treatment at each exposure
time were computed using Probit analysis program based on Finney
(6). LTs values were also calculated for each compound based on the
average percent mortality of different concentrations at each exposure
time.

Results and Discussion

Efficacy of three insecticides applied as toxic baits at different
exposure times against the white garden T. pisana snails are
shown in Tables 1 and 2. No mortality of snails occurred in the
control treatment. The three insecticidal baits showed

satisfactory to good.
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suitable (21). Today, this land snail species have become well known
for most of the Libyan farmers because of their serious damage to many
economic crops .

Control of snails or slugs on different crops is heavily dependent on the
use of molluscicides that limit their destructive population below
damaging levels. So, the synthetic molluscicides are still considered to
be the most effective measures available at present for the control of
terrestrial gastropods (14¢7). Bait formulations of molluscicides or
pesticides was the most effective application method in the field for
controlling terrestrial gastropods rather any other technique (1).
However, these synthetic molluscicides (like metaldehyde and
methiocarb) may lead to problems of toxicity to non- target organisms
in addition to deleterious long-term effects to the environment (10¢18).
Therefore, there is a need for new and safe pesticides or molluscicides
with different mode of action.

Therefore, the present study was conducted to evaluate the comparative
toxic effects of three commercially insecticides applied as toxic baits
against the land snail, T. pisana under laboratory conditions.

Materials and Methods

1.The tested insecticides:

Three commercial insecticides belonging to three different chemical
groups comprising one oxime carbamate; methomyl (Lannate® 90%
SP), one synthetic pyrethroid; cypermethrin (Cyperkil® 25% EC) and
one neonicotinoid; imidacloprid (Confidor® 20% EC) were used in the
present study.

2. The tested animals

Specimens of the herbivorous land snail, Theba pisana (Miiller) were
collected, in spring 2013 when they are most active, from untreated
nursery plants and farms in  Al-Jable Al-Akhdar region, Libya. Snails
of a similar shell size of approximately 12 mm length were chosen and
identified according to the key reported by Godan (1983). They kept at
least two weeks in aerated cages (40 x 30 x 30 cm, with 100 individuals
per cage) for acclimatization under laboratory conditions (26-30 °C and
63-65 RH) and fed on wheat-bran bait ad libitum. The snails were
starved 24 hours before the experiments.
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Abstract

The comparative toxic effects of one synthetic pyrethroid
(cypermethrin), one neonicotinoid (imidacloprid) and one carbamate
(methomyl) as poison baits against the land snail, Theba pisana was
studies under laboratory conditions. The mortality percentages were
recorded daily up to 4 days and the LCx, as well as LTs, values were
computed. The results showed that the average daily percent mortality
of T. pisana for cypermethrin, imidacloprid and methomyl ranged
between 19.16 and 60.00, 15.00 and 48.33 and 22.5 and 70.00,
respectively. The efficacy of the tested insecticidal baits was
concentration- and time-dependent. Methomyl was the most potent
candidate, followed by cypermethrin and imidacloprid. These
insecticides displaying LTs, values of 2.58, 4.21 and 5.0 days,
respectively.

Introduction

The white garden snail Theba pisana (Muller 1774), belongs to Helicid
family (Helicidae), is distributed all over the world especially in the
Mediterranean region. It is not only a significant pest of different crops
around the world (8), but also as a bioindicator for heavy metals
pollution (11¢15). This snail causes extensive damage to crops through
their fouling of harvests and occasional direct feeding on seedlings. The
snails climb up crops in summer to escape heat at the soil surface and
are then harvested with the crop, causing it to be down-graded or
rejected (2).

In Libya, the first survey of land gastropods indicated that the
abundance of this snail in several locations, especially in coastal parts
where they the conditions necessary for rapid reproduction are most
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