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ABSTRACT

The efficacy of four pesticides methomyl, fenitrothion, bendiocarb and
carbaryl against the land snail, Theba cantiana (Montagan) was evaluated under
three different exposure periods. Each of the tested pesticides was applied as baits at
three concentrations. Data indicated that all pesticides presented the highest snail
mortality in the first day of the examination. For the time being, the mortality values
showed a gradual decrease to reach the minimum level on the third and fourth day
after inspection. The snail mortality percentages were directly associated with the
toxicant concentration. It was also clear that methomyl proved to be the most effective
material followed by fenitrothion, bendiocarb and carbaryl.
keywords: baits, bendiocarb, carbaryl, fenitrothion, Land snail, methomyimortality

percentages, T. cantiana. :

INTRODUCTION

The biological activities of terrestrial snails adversely affect the
attacked horticultural and field crops, causing great damage to their growth
and yield. This damage attracted the attention of several researchers who did
their best to control these snails by different pesticides. Hence trials were
done to control some land snails by various Egyptian investigators (El- Okda,
1978and 1979, (Hanafy et al., 1998 and Hussein et al., 1999).

The land snail, 7. cantiana proved to be a key pest in different
agricultural crops of Dakahlia governorate, causing different levels of
damage. Therefore, it was felt necessary to evaluate the effect of four
pesticides baits as on the land snail, 7. cantiana under three exposure
periods at constant conditions of 20+£0.1C and 60%z%2 R.H.

MATERIAL AND METHODS

Four pesticides were used as baits to evaluate their efficacy against
the land snail, T. cantiana under constant temperature 20+0.1C and 60%+*
2R.H. For each pesticide,three concentrations were applied.

The experimented pesticides and their concentrations were: -
Bendiocarb
Chemical name: 2,2-dimethyl- 1,3-benzodioxolyl methyl carbamate.
Trade name; Niomil (200% SL)
Used at: 2500, 5000 and 7500 ppm.
Carbaryl
Chemical name:_1- naphthyl methl carbamate
Trade name: Skeb (85% WP)
Used at: 10000, 20000 and 30000 ppm.
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Fenitrothion
Chemical name: 0,0- dimethyl o-(3-methyl- 4- nithropheny)
phosphorathiate (50% SL)
Trade name: Farmathion
Used at: 2500, 5000 and 7500 ppm.
Methomyl
Chemical name: methyl N- (methyl amino carbonyl) ethanimidothiate.

Trade name: Lannate (90% SL).
Used at: 10000, 20000 and 30000 ppm.

Each. of the above mentioned concentrations and the control were
replicated four times. Pesticide baits were prepared according to the method
suggested by Hanafy et al. (1998). Accordingly, each concentration of any of
these pesticides was dissolved in a mixture containing 10 ml of equal
volumes of acetone and ethanol in addition to the methelen blue 0.5% as
aftractant material. After that, each of the pesticide concentration was
carefully mixed with a suitable amount of bran in a plastic jar, spread on a
plastic sheet until it became rather dry, then stored in plastic bags.

A stock culture of T. cantiana previously collected from Egyptian
clover at Agricultural Research Station Farm, Faculty of Agriculture,
Mansoura University, was maintained under laboratory ~conditions. Adult's
snails of the same size were divided into 156 groups (replicates), ten
individuals for each. The above-mentioned groups (replicates) were
distributed in jars with five grams of each pesticide bait.

All treatments (replicates) were exposed to the tested pesticide under
three different periods, namely 24,48 and 72 hrs in addition to four replicates
were used as untreated control in each exposure period. The experimented
snail groups were followed up for fifteen days, where the dead individuals
were counted and removed daily.

The obtained data was statistically analyzed using SAS system
(1995).

RESULTS AND DISCUSSTION

Pesticides effect on T. cantiana | the exposure period: -
Pesticides efficacy of the tested materials on the land snail T. cantiana
| 24 hr of exposure:

Examining Table 1, it was clear that on the first day all of fenitrothion
concentrations gave the highest snail mortality percentages as compared
with longer time after application. A noticeable decrease in these values was
observed two days after the application. Mortality percentage decreased from
35.0 %to 20.0 %, from 47.5 % to 27.5% and from 50.0% t030.0% when the
snail individuals were exposed to baits containing 2500ppm, 5000 ppm and
7500 ppm, respectively. These values tended to decrease by the fourth and
fifth days. It was also noticed that, the mortality percentage was positively
correlated with the pesticide concentration increase. Thus, the concentration
7500ppm introduced the highest mortality percentage and coenpletely
perished all of the snail individuals on the fourth day.
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Similarly, all of the carbaryl concentrations introduced the highest
mortality percentages on the first day, showing an obvious decrease by the
second and third days, respectively reaching the minimum value on the fifth
day (Table 1). Also, high mortality percentage was associated with the raise
of carbaryl concentration. Hence the snail gross mortality percentage (GMP)
increased from 82.5% to 95% at 10000 and 30000 ppm, after 15 days of
treatment, respectively.

Concerning bendiocarb, the highest mortality was also obtained one
day after treatment significantly decreased by the second and third days
reaching the minimum value on the sixth day (Table 1). The median
concentration introduced the same trend, reaching the minimum effect on the
fourth day. The highest concentration,(7500ppm) introduced the maximum
snail mortality on the first day after treatment, showing a gradual decrease to
reach the minimum by the fourth day. A direct relationship was observed
between the snail mortality and the concentrations, where the mortality
percentage varied from 82.5% to 100% at 2500 and 7500 ppm, respectively.

Similarly all of methomyl concentrations presented the highest snail
mortality by the first day after treatment, which gradually decreased to reach
the minimum during the fourth and fifth days for the high (30000 ppm) and
other two concentrations (10000 and 20000 ppm) , respectively (Table1). it
was also noticed that all of methomyl concentrations gave a complete
mortality of 100%.

From the above-mentioned resuits it was evident that methomy!
proved to be the most effective material followed by fenitrothion, bendiocarb
and carbaryl (Table 1).

Pesticides efficacy of the tested materials on the land snail T. cantiana /
48 hr of exposure:

The snail mortality peak which occurred by the first day after
fenitrothion application, showed a tendency to be decreased to the minimum
on the fifth day for lower concentration, and on the fourth day for the median
and higher ones, respectively (Table 2). Also, a direct relationship existed
between the concentration and snaii mortality, which varied from 97.5% for
2500 ppm to 100% for 5000 ppm and 7500 ppm.

Similarly, carbaryl application induced the highest snaii mortality by
the first day after its application (Table 2). These mortality values tended to
decrease to the minimum level on the fourth day for the highest concentration
and the fifth day for the lower one. It was also noticed, that the snail mortality
was positively correlated with the carbary! concentration. Therefore, the gross
snail mortality percentage increased from 85% at 10000 ppm to 100% for
each of 20000 and 30000 ppm., respectively.

The same trend was obtained with bendiocarb, which presented its highest
efficacy on the first day after treatment (Table2).

After that a gradual decrease in snail mortality was noticed, reaching
the minimum level by the fifth day for 2500ppm and the fourth day for
5000ppm and 7500ppm. Here again, a direct relationship occurred between
the snail mortality and bendiocarb concentration. Hence the snail mortality
increased from 95.5% to 100% at 2500 and 7500 ppm, respectively.
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Methomyl, introduced the highest snail mortality on the first day of
examination, which gradually decreased reaching the minimum values by the
fourth day (Table2). The snail mortality was positively associated with the
toxicant concentration. All of the tested concentrations presented a
commuiative snail mortality of 100%. Methomyl, generally proved to be the
most effective material in kiling the snails, followed by fentrothion,
bendiocarb and carbaryl.

Pesticides efficacy of the tested materials on the land snail T. cantiana /
72 hr of exposure:

Here again, seventy-two hours of snail exposure to the tested
pesticides introduced the highest mortality on the first day of inspection (table
3). These mortality values showed a gradual decrease reaching the minimum
on the third day for the high concentrations of fenitrothion, bendiocarb,
carbaryl and methomyl and the fifth day for the lower ones of bendicarb
(Table 3). The snail mortality was directly correlated with the toxicant
concentrations except for fenitrothion and methomyl that caused 100% snail
death. The snail mortality percentages varied from 90% to 100% when
carbaryl used at 10000 ppm and 30000 ppm, respectively. For bendiocarb,
the snail mortality increased from 95% to 100% at 2500 ppm and 7500-ppm ,
respectively. Also methomyl, proved to be the most effective pesticide,
followed by fenitrothion, bendiocarb and carbaryl.

From the previous results, it can be noticed that all of the tested
pesticides were significantly different in their effect on the snail mortality. At
all exposure times, methomyl seemed to be the most effective compound on
T. cantiana followed by fenitrothion, bendiocarb and carbaryi. Accordingly,
the snail mortality averages decrease from 3.025 to 1.148 due to the
application of methomyl and carbaryl, respectively (Table 4).

These results agreed with the previous authors data who noticed that
methomyl baits proved to be the most effective material against T. pisana and
Limax maximus (El- Okda, 1980; Radwan et al.1992), and Monacha
obstructa (Hussein et al. 1999). While Abd El- Karim (2000) stated that,
fenitrothion was more toxic than skkiper on Eobania vermicuiata, M. obstructa
and T. pisana under laboratory conditions.

The pesticide persistence was negatively associated with the
inspection periods, where the highest effect was obtained on the first day of
inspection and gradually decreased to reach the minimum level on the sixth
day (Table 4). Moreover, the average toxicant efficacy values decreased from
3.448 to 0.089 at the first and sixth day of inspection, reaching zero value
0.000 by the seventh day. This could be attributed to, the susceptibility
differences among the snail individual tissues for the toxicant transportation
and spread rate, in addition to the amount of ingested bait. Obviously, snail
individuals ingested more bait and having body tissues with more ability for
toxicant transportation, quickly died within 24hr. In contrast, those individuais
fed on rather low amount of the bait and having body tissues with less ability
for toxicant transportation and release died gradually, through the following
days.
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Regarding the effect of the exposure time on the toxicant efficacy, it was clear
that the elongation of snail exposure period gave a high mortality percentage.
In other word the toxicants efficacy was positively associated with the
exposure time. Accordingly, the efficacy of pesticides increased from 0.793
to1.165 at the exposure time of 24 hr and 72 hr, respectively (Table 4). This
phenomenon could be attributed to the exposure time element, which gave
chance to some snail individuals to obtain more baited food, together with
feasibility of the pesticides release and penetration through the animal
tissues.

Table 4: Effect of pesticide durability of efficacy and exposure time on
the land snail T. cantiana, at 20£0.1C and 60%%2.0RH.

Durability Pesticides efficacy Exposure time effect

Days after Mortality Pesticide Mortality Period of Mortality
treatment average average exposure average |

1 3.448 a2 |Methomyl 3.025a 24 hr 0.793 a

2 2.022b Fenitrothion 1.971b 48 hr 1.141b

3 1.594 ¢ |Bendiocarb 1.369¢c 72 hr 1.165 ¢

4 0.817d  |Carbaryl 1.148d

5 0.321e

6 0.089f

7—15 0.00 of

i —
Means in each column followed by the same letter didn’t differ at P<0.05 according to SAS
system analysis.
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