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ABSTRACT

The relative toxicity of three pesticides namely, indoxacarb, lufenuron and
Bacilfus thurringiensis were determined in the laboratory against the brown garden
snails (Helix aspersa). Methomyl involved as a common standard is being used
recommended molluscicide against such pest. The loxicity index of the tested
compounds was 100, 92.18, 88.05, 84.28 and 40.86 for methomyl, lufenuron,
indoxacarb SC, Bacillus thurringiensis and indoxacarb EC, respectively. Also, data
indicated that the percentages of mortality were increased by increasing the
concentration of the tested pesticides. Lufenuron was the highest effect (63.33%) after
2 days while the lowest effect was indoxacarb EC (18.33 %) whereas indoxacarb SC
and B. thuningiences were intermediate. After seven days the results revealed that
jufenuron and indoxacarb 5C were the most effective against land snails (85.12%)
and {76.44%) respectively, compared with methomy! (96.19%), while B. thuringiences
has a moderate effect (47.85%). Indoxacarb EC has a slight effect (32.14%); hence,
most of the tested compounds used in the present study can be recommended for
field — irials against H. aspersa in terms of efficacy,

INTRODUCTION

Snails and slugs are among the most bothersome pests in many
garden and landscape situations. The brown garden snail {Helix aspersa), is
the common snail causing problems in California gardens, it was introduced
from France during the 1850s for use as food. Terrestrial gastropods
(mollouscus: snails and slugs) are being abundantly distributed in north
coast, new reclaimed lands and addition to delta region of Egypt Kassab and
Daoud,{1964); El- Okda and Khalil,(1981) and Abo- Bakr{1997). Several
species of slugs are frequently damaging, including the gray garden slug
(Deroceras reticufatum), the banded slug (Limax poirieri), and the
greenhouse slug (Mifax gagales). Both snails and slugs are members of the
mollusk phylum and are similar in structure and biology, except slugs lack the
snail's external spiral shell, (Flint, 1998).. Snails and slugs feed on a variety
of living plants as well as on decaying plant matter. On piants they chew
irregular holes with smooth edges in leaves and can clip succulent plant
parts. They can also chew fruit and young plant bark {Flint, 1998). Indoxacarb
fs the common name proposed for the S. isomer of oxadiazine derivative,
which is the more insecticidally active isomer. This compound represents a
new ciass of compounds has broad-spectrum insecticidally activity and yet be
environmentally soft (Salagado, 1990).Lufencron is a new insecticide
effective on pyrethriod and organophosphates- resistant pests. It was soft on
adult beneficial and predatory mites, safe on a wide range of crops and
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suitable for integr%ted pest management (Harder et al 1995).One of the most
promising biocontrot approach that has received attention of many scientists
is the development of ‘Baciflus thuringiensis toxins as insecticides (Belfiore et
al, 1994). B. thurringiensis is one of the biological insecticide containing
proteins that are highly toxic to insects. More than 182 species of insects
have been found to be susceptible to 8. thurringiensis based bicinsecticides
(Dean, 1984).

Therefore, the present study was conducted in the laboratory to
evaluate the relative toxicity of these new safe pesticides as molluscicides for
use against land snails.

MATERIALS AND METHODS

Tested Pesticides:-

Suspension concentrate and emulsifiable concentrate formation of
indoxacarb (Avanut‘” 15%). methyl (s)-N-[7.chloro -2,3,4,a,5-tetrahydro-4a
(methoxy carbonyl) indeno [1,2-e] [1,3,4 ] oxadiazin — 2- yl carbonyl | — 47
(trifloro methoxy) carbonilate; lufenuron { Match® 5 %) : N-[{[ 2,5-dichloro-4-
(1.1,2,3,3,3-hexafluoro-propoxy)-(phenyllamino]carbonyl}-2,6-
difluorobenzamide (CA); (Xen- Tari® 10.3%) Bacillus thurringiensis, aizawai
and methomyl (Lannate™ 90 %). S: Methyl-N-(methyl carbamoyl) oxyl -
thioacetimidate .

Tested pests:-

The brown garden snails Helix aspersa O.F. Muler were collected from
vegelable fields in spring season 2004 from Koom - Hamada district El —
Behera governorate. They were acclimatized for a week under laboratory
conditions and fed on lettuce
( Lactuca sativa) ad. lib.

Laboratory experiments:-
i - Toxicity studies

Serial concentrations (2,4 , 6,8, 1, 12 and 15 X10* ppm) for
each tested pesticide were prepared in agueous solution, each concentration
was replicated 3 times and the lettuce leaves were dipped in the agueous
pesticide preparation for 5 seconds then allowed to dry. Leaf discs were cut
(2.5cm in diameter) and patches of 15 healthy animals were placed in it for
seven days. Results were obtained after 48 hrs of treatment and the
percentages of mortality were calculated and compared with the control
group according to Abbott's formula (1925). Percentage of snails’ mortality
was plotted on log arithmetic — probability graph paper and LCs and LCg;
values could be estimated. The toxicity index was determined according to
Sun (1950) as (A/B) X 100, where A and B are the LCs values of both the
most toxic compound and the other tested compounds respectively. The
obtained data were analyzed according to Litchfield and Wilcoxn method
(1949).
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Il -Biological effects:

In this method, toxic wheat bran baits were prepared containing each
LCs and 0.5 LCyy values for each pesticides (w / w), the bait consisted of
(wheat bran : molasses : blue dye) with the ratio 8:1:1 respectively (WHO,
1961). Bait were distributed in three replicates for each treatment, each
replicate contain 10 snails and 10 grams of bait. Control was made using
fresh water with the bait. Replicates were kept under laboratory conditions
and suitable humidity required for snail activity.

Daily dead snails were counted and removed from each replicate.
Mortality percentage was calculaied and the molluscicidal potency was
measured for all tested compounds after 7 days.

RESULTS AND DISCUSSIONS

Relative toxicity data of the four tested pesticides against the adult
snails Helix aspersa are presented in table {(1). Results indicated that
methomyl was the most toxic compound against the adult land snail Hefix
aspersa. Whereas, indoxacarb EC was the lowest one. The tested
compounds can be arranged in @ descending order according to its LCq as
follows: methomyl > lufenuron > indoxacarb SC > B. thumingfensis >
indoxacarb EC. The difference between the LCsq values of methomyl and that
other tested pesticides was significant (p <0.05) as indicated by none
overlapping of the respective 85% fiducial limits. The toxicity index showed
that methomyl was about 1.084, 1.14, 1.18, and 2.45 times as toxic as
lufenuron, indoxacarb SC, B. thurringiensis and indoxacarb EC,
respectively.

Table (1):- Toxicity of certain pesticides against land snails Helix
aspersa following feeding on treated lettuce leaves for

seven days.
95% fiducial limit .
Compounds |, 1'5'§;°pm x 10 ppm Slg.;:; g Tic:‘ ’:;:':y
upper | lower

Indoxacarb EC 14.5 19.4 8.6 2.1840.14 | 590 | 40.68*
B. thurrningiensis 7 9.6 4.3 1.12+096 | 3.90 | 84 28"
Indoxacarb SC 6.7 7.5 45 1.42+0.23 | 2.03 88.05"
lufenuron 6.4 6.7 5.3 1162015 | 2.92 92.18*
Methomy! | 59 6.1 54 | 234+033 | 3.8 100 |

* Significant difference at 0.05 ** Significant difference at 0.01

The data in table (2) indicate the toxic effect of the pesticides used on
Helix aspersa after different time intervals. After 2 days, the lowest
concentration (0.5 LCs, values) of lufenuron, methmoyl, indoxacarb SC,
B. thurringiensis, and indoxacarb EC caused 46.67, 32.50, 13.8, 10 and 3.67
mortality respectively. While the highest concentration {LCs, values) showed
_ that lufenuron had the highest effect (63.33%) followed by indoxacarb SC
(62.67%), methmoy! was (53.33%), B. thurringiensis (20%) and the lowest
effect was indoxacarb EC (18.33%) mortality. After 5 days, the mortality
percent was increased with 0.5 or LCy, respectively. After 7 days, lufenuron
showed the highest effect (85.12%), while the lowest one was indoxacarb EC
(32.14%).
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Comparing the toxic effects of the pesticides with 0.5 or LCs, concentrations,
it was found the highest effects were obtained by methmoyl followed by
lufenuron then indoxacarb (SC), B. thurringiensis and finally indoxacarb EC
with significant differences among treatments as indicated in table (2).

Generally, lufenuron, indoxacarb SC and B. thurringiensis showed high
molluscicidal effect against land snails, an important pest on most field
crops, under laboratory conditions compared with methomyl itself. In addition,
other positive properties of these compounds low toxicity to non- target
organisms and short persistence in the environment. Salagado, (1990),
Harder et al, (19986); and Pluschkell et af., {1998},

These results agree with the findings by Hussien (2003) who
indicated that methomyl was more effective as molluscicide compound using
application and poisoned food techniques than indoxacarb. Kishore (1987)
illustrated that the chemical control is the most powerful tool available for
controlling snaiis. Zedan et af (1999) found that bacterial formulation was the
most effective against land snails compared with Lannate.
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