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ABSTRACT

The initial mortality of the tested insecticides showed significant superiority of methomyl, abamectin,
and thiamethoxam in their effect against Eobania vermiculata wich causing 100% snail mortality and 100%
reduction in food consumed by this snail. Acetamiprid SP, azadirachtin and imidacloprid recorded 95.74, 87.23,
and 87.23% reduction in food consumption and acute mortality 90, 85, and 80%, respectively. While as
acetamiprid SL, amitraz and the mixture of pymetrozine 50% + cyantraniliprole10% gave the least effect in their
initial effect and food consumption (70, 65 and 60 % initial mortality % and.74.76, 55.3 and 55.31% in food
consumption respectively). The residual effect of the tested insecticides on, E. vermiculata after three days from
the field treatment showed also the superiority of methomyl, abamectin, thiamethoxam, and acetamiprid SP in
their effects against E. vermiculata causing mortality of 90, 90, 85, and 85 % and highly reduction % in food
consumption as compared with control treatment gave 96.07, 96.07, 92.15 and 96.07 reduction %, respectively
followed by azadirachtin, imidacloprid and acetamiprid SL that recorded mortality 75, 70 and 65 %,
respectively while amitraz and the mixture of (pymetrozine50%+ cyantraniliprole 10% recorded 50 and 45 %
mortality. The residual effect after seven days was in descending order as follows 85, 85, 80, 75, 70, 65, 55, 40,
and 37 % with methomyl, abamectin, acetamiprid SP, thiamethoxam, azadirachtin, imidacloprid, acetamiprid
SL, amitraz and the mixture of pymetrozine50%-+ cyantraniliprole 10%), respectively. From these results, it
could be concluded that these insecticides can give excellent protection against the chocolate banded snail, E.

vermiculata.
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INTRODUCTION

Land snails consider serious pests attacking the
vegetable, horticultural plants, and field crops all over Egypt.
Among the most serious land snails, the chocolate banded
snail, E. vermiculata, belongs to the family Helicidae and is
distributed worldwide especially in the Mediterranean area
(EI-Okda, 1983, Singh et al., 2015, Radwan et al., 2008,
Kandil et al.2020). It damages most vegetables and
ornamental plants. Some studies for testing the effect of
certain pesticides on snails had been done (Crue et al,
1997,). The chemical control of pest snails through the
application of pesticides is still the most effective approach,
particularly over large areas. The use of methomyl is
common for the land snail control. (Kidd and James, 1991,
and Khalil, 2016). In Egypt, other trails for testing
insecticides for controlling of snails were carried out (El-
Bolkiny et al., 2000; Heiba et al., 2002; Radwan et al., 2008;
Essawy et al. 2009; Al-Sarar, et al. 2012; Abdallah, et al.,
2015; Shaker et al., 2015; Hussein and Sabry, 2019). The
aim of this research was conducted for testing certain
insecticides (which privously used to control tomato pests in
the Ministry of Agriculture program) against the chocolate
banded snails, E. vermiculata, under Minia Governrate
conditions.

MATERIALS AND METHODS

A homogeneous population of E. vermiculata was
collected manually from an untreated ornamental plant
nursery located in the Faculty of Agriculture, Minia
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University in the summer of 2019. Homogeneous snails
were homogenous (24.5 = 0.46 mm in shell length and
2.74 =+ 0.22 g in body weight), was transferred in plastic
bags to the laboratory and maintained under laboratory
conditions (22 + 2 °C and a light, dark photoperiod of
12:12 h) in plastic boxes (40 10 cm) filled with moist
sterilized sandy loamy soil 1:1 (v: v) and fed on fresh
leaves of lettuce for 10 days for acclimatization. They
were identified according to the key given by Goden
(1983). Tomato, Lycopersicon esculentum (cv. Super
jackal) planted in the Faculty of Agriculture farm was
sprayed by the tested insecticides. Field applications by
different insecticides repeated in four plots. Each plot (21
m?) was served as a replicate. Twenty-five leaves were
taken randomly from each plot and transferred to the
laboratory after treatment (0.0 time, three, and seven days’
post-treatment).  Five snails from each tested size
maintained in the laboratory were put in a Jar (1000 cm) as
a replicate. The jars covered with pore covers and
examined after 24 hrs. Corrected mortality was determined
according to Abbot's formula (Abbot, 1925). The reduction
in food consumption was determined according to the

following equation
Reduction % of food consumption =
Weight food consumed in control —weight food consumed in treatment
X100

Weight food consumed in control
All the field and laboratory experiments were
replicated twice during 2019 season.
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RESULTS AND DISCUSSION

The initial mortality % of the tested insecticides
against Eobania vermiculata and the reduction % in food
consumption after 24 hr post treatment are shown in Table
(1). Results showed significant superior of methomyl SP
90%, abamectin, and thiamethoxam WDG 25% against E.
vermiculata causing 100% mortality and 100% reduction in
food consumption. This result agrees with the finding of
Radwan et al. (2008) who stated that Lannate exhibited a
greater efficacy against E. vermiculata. Also, these results
similar with results of (Radwan et al., 1992) who found that
carbamate compounds lead to a significant elevation of the
activity of (AST and ALT) enzymes when applied against
the land snail Theba pisana. Thus, the deviation of both
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enzymes' activities out of the normal range could lead to
biochemical impairment and lesions of the tissues and
cellular functions of the snails.

On the other hand, thiamethoxam belongs to Neo-
nicotinoids with widespread use in crop protection. The
neonicotinoid insecticides include imidacloprid, acetamiprid,
thiamethoxam, clothianidin, and dinotefuran, They have a
relatively low risk for non-target organisms and the
environment and high-target specificity to pests.
neonicotinoid compounds are highly specific for subtypes of
nicotinic receptors that occur in arthropods and snails
(Zhurov et al., 2008). The neonicotinoids do not readily pass
the blood-brain barrier, further reducing the potential for
mammalian toxicity. The neonicotinoids act on postsynaptic

544


http://en.wikipedia.org/wiki/File:Azadirachtin.png

J. of Plant Protection and Pathology, Mansoura Univ., Vol. 11 (11), November, 2020

nicotinic receptors. Also from the same group, acetamiprid
SP 20%, and imidacloprid SC35%, recorded mortality of 90,
and 80% and reduction in consumed food 95.74and 87.23%,
respectively.

Mean while, azadirachtin showed the highest
potency gave 85% initial mortality after 24 hours and
87.23% reduction in food consumption. As reported in
previous studies, azadirachtin was a feeding deterrent that
does not kill the test organism directly but inhibits feeding,
the test organism then possibly dying through starvation
(Hassan, et al., 2010; Hasan and Ansari, 2011). Neem
extracts were significantly effective against golden apple
snail however, neem works as a systemic pesticide that is
absorbed into the plant and penetrated throughout the tissues
to be ingested by snails when they feed on the plant (Senthil-
Nathan et al., 2007). Azadirachtin reported as antifeedant,
repellant, and growth disrupting against many insect pests
(Sinha et al, 1999). Morever, the evaluation of the
insecticidal efficiency of azadirachtin was carried out mostly
on insects and there are only a few works against the snail
species. Ploomi et al., (2009), Massaguni, and Latip, (2012),
evaluated the molluscicidal toxicity of agueous neem seed
and leaves extract and showed that the small size of golden
apple snail was susceptible to the treatment than the large
size of a snail. In the same time, least initial effect was
observed in the treatments of acetamiprid SL 20%, amitraz
EC 20%, and the mixture of (pymnetrozine 50% +
cyantraniliprole 10% WG 60%).(Table, 1).

The residual effect of the tested insecticides on
chocolate banded snails, Eobania vermiculata mortality,
and reduction in food consumption of tomato leaves under
laboratory conditions after three days from the field
treatment are shown in Table (2). It was also obvious
significant superiority of methomyl SP 90%, abamectin,
thiamethoxam WDG 25%, and acetamiprid SP 20%
against E. vermiculata causing mortality of 90, 90, 85 and
85 %, and reduction % in food intake was.96.07, 96.07,
92.15 and 96.07, respectively followed by azadirachtin EC
4.5%, imidacloprid SC 35 % and acetamiprid SL 20% that
recorded mortality of 75, 70 and 65 % and reduction % in
food consumption of 8235 80.39 and 68.62%,
respectively. While as amitraz EC 20% and
(pymetrozine50%-+ cyantraniliprole 10% WDG 35 %)

recorded the least residual effect after 3 days post
treatments causing 50 and 45 % mortality and also the least
reduction % in food consumption recorded 39.21 and
37.25, 5 respectively. These results showed that amitraz
EC 20% and the mixture of (pymetrozine50%-+
cyantraniliprole 10% WDG 35 %) when applicate to
control tomato pests cannot give protection to the crop
tomatoes against E. vermiculata while methomyl SP 90%,
abamectin, thiamethoxam, WDG 25%, azadirachtin EC
4.5%, imidacloprid SC 35 % and acetamiprid SL 20% can
give good protection when applied on tomato crop to
control insect or mites as well snails of E. vermiculata.
These results agree with the finding of (Radwan et al.,
2008) who stated that methomyl exhibited a greater
efficacy against E. vermiculata. On the other hand, Hussein
and Sabry, 2019, found that the chocolate banded snail, E.
vermiculata was affected by methyloxamyl, acetamiprid,
and lambda-cyhalothrin pesticides. Also, all tested
pesticides considered insecticides and miticides can be
used as molluscicides successfully.

Data in Table (3) cleared the residual effect of the
tested insecticides after seven days from application
against E. vermiculata. The recorded mortalities
percentages were in descending order as follows 85, 85,
80, 75, 70, 65, 55, 40 and 37 % by using methomyl SP
90%, abamectin EC 1.8 %, acetamiprid SP 20%,
thiamethoxam WDG, azadirachtin EC 4.5%, imidacloprid
SC 35%, acetamiprid SL 20%, amitraz EC 20% and
(pymetrozine50%-+ cyantraniliprole 10% WDG 35 %),
respectively. On the other hand, it was obvious the
reduction % in the food consumption with E. vermiculata
exposed to tomato leaves after seven days from the field
treatment recording, 85.71, 85.71, 83.92, 83.92, 76.78,
7142, 60.71, 375 and 30.35%with the previously
mentioned insecticides, Moreover, the previous studies
confirmed that abamectin was more effective against the
chocolate snail (Essawy et al. 2009; Abdallah et al. 2015
and Hemmaid et al. 2017).From this study, it could be
concluded that methomyl, abamectin, acetamiprid SP,
thiamethoxam, and azadirachtin which used in the program
of the Egyptian Ministery of Agriculture to control tomato
pests in Egypt with the same dose can give good protection
from the chocolate banded snail, E. vermiculata

Table 1. Initial effect of certain insecticides on the snail, E. vermiculata mortality and Reduction % in food
consumption under laboratory conditions after 24 hr post-treatment.

Rate of Average food Food weight Aveg. Reduction % in
The tested insecticides field weight (leave after 24 hr food food consumption  Initial
(Common name) .. weights) / replicate after consumption  after 24 hrof  mortality
application L . -
before exposure  application  g/replicate application
acetamipridSP 20% 259./100L. 5.76 5.74 0.02 95.74b 90.00b
thiomethoxam WDG 25% 200g/fed. 4.26 4.26 0.00 100.00a 100.00a
azadirachtin EC.5% 75 mi/ 100L. 5901 5.85 0.06 87.23bc 85.00bc
acetamiprid SL 20% 240ml/ Fed 447 435 0.12 74.76¢c 70.00d
imidaclopridSC35% 75ml/100 L. 484 478 0.06 87.23c 80.00c
amitraz EC 20% 750 ml/ Fed. 3.55 3.34 021 55.31d 65.00 de
pymetrozine+ Cyantraniliprol WG 60% 170 g/Fed 431 410 0.21 55.31d 6000e
abamectin 30 ml/100L. 4.32 432 0.00 100.00a 100 .00a
methomyl SP 90% 300g/ fed. 4.20 4.20 0.00 100.00a 100.00 a
Control 4.00 353 047 0.00 0.00

In each column the percentages of mortality or reduction followed by the same letters are not significantly differences according to Duncans test

(Duncan, 1955).
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Table 2. Effect of certain insecticides on the snail, Eobania vermiculata mortality and their effect on reduction % in
food consumption of tomato leaves under laboratory conditions after three days post- treatment

Rate of Average food weight  Food weight food % Corrected
The tested insecticides field (leave weights) /g/ after24 hr  consumptio reductionin Mortality
(Common name) - replicate) before  fromexposure  ng./ food %
application : : .
exposure g/replicate  replicate consumption Corrected
acetamipridSP 20% 259./100L. 5689 5.64 0.04 92.15a 85a
thiomethoxam WDG 25% 200 g/feddan 4729 4.70 0.02 96.07a 85a
azadirachtin EC 4.5% 75 ml/ 100L. 5609 551 0.09 82.35b 75b
acetamiprid SL 20% 240ml/ feddan 4709 454 0.16 68.62¢ 65¢c
imidaclopridSC 35% 75ml/100 L. 4379 4.27 0.10 80.39%b 70bc
amitraz EC 20% 750 ml/ feddan 4149 3.83 031 39.21d 50d
pymetrozine+ cyantraniliprol WG 60% 170 g/feddan 4.85 453 0.32 37.25d 45d
abamectin 30 ml/100L. 464 4.62 0.02 96.07a 9a
methomyl SP 90% 300g/ feddan 493 493 0.02 96.07a Na
Control - 424 3.69 0.51 0.0 0.0

Mortality or reduction percentages followed by the same letters are not-significantly differences according to Duncan's test (Duncan, 1955).

Table 3. Effect of certain insecticides on the snail, Eobania vermiculata mortality and their effect on reduction % in

food consumption of tomato leaves under laboratory conditions after seven days from the field application

Average food weight  Food weight

food % reduction in Corrected

The tested insecticides R]fil;f dOf (leave weights) /g/  after24 hrfrom consumption food Mortality
(Common name) L replicate) before exposure g/ consumption %
application . .

exposure g/replicate replicate  after seven days Corrected
acetamipridSP 20% 259./100L. 464 4.56 0.09 83.92a 80c
thiomethoxam WDG 25% 200g/fed. 5.30 521 0.09 83.92a 75ac
azadirachtin EC 4.5% 75 ml/ 100L. 5.38 5.25 0.13 76.78b 70ab
acetamiprid SL 20% 240ml/ fed. 4.92 4.70 0.22 60.71c 55d
imidaclopridSC 35% 75ml/100 L. 473 457 0.16 71.42b 65e
amitraz EC 20% 750 ml/ fed. 490 3.90 0.35 37.5d 40f
pymetrozine+ cyantraniliprol WG 60% 170 g/fed. 4.25 451 0.39 30.35d 37f
Abamectin??? 30 ml/100L. 5.00 4.02 0.08 85.71a 85cg
methomyl SP 90% 300g/ fed. 4.82 474 0.08 85.71a 85cg
Control 4.70 414 0.56 00.00 0.0

Mortality or reduction percentages followed by the same letters are not-significantly differences according to Duncan's test (Duncan, 1955).
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