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ABSTRACT

Molluscicidal effects of the tested pesticides namely ; bindiocarb, sumithion
and machet against adult stage of three land snail species ; Monacha obstructa |
Theba pisana and Eobania vermiculata were studied under laboratory conditions .Two
techniques,{ i .e.contact and bait) were used for exposure the snails to pesticides .
Bindiocarb proved to be the most toxic one for the three tested snails . The LCss's
were 1.12 & 2.26 ; 1.77 & 2.53 and 1.87 & 3.17 % ; while machet gave the lowest
efficacy ( LCso's 3.19 & 3.48 ; 3.69 & 3.64 and 4.08 & 4.18 % ) for the three tested
snall species as contact and bait technique , respectively. The difference in toxicity of
tested pesticides against snails could be explained on the basis of their chemical
structure . The relationship between the chemical structure and the toxicity . M.
obstructa was comparatively sensitive for the three tested compounds than T. pisana
white E. vermiculata exhibited a high tolerance against the three tested compounds.
On the other hand , contact technique ‘was more effective .

INTRODUCTION

Control with chemical substances is today still regarded as the most
useful method, particularly over large areas. Since terrestrial gastropods are
more i mportant in p lant p rotection than freshwater s nails, s ubstances used
against them will be considered first. Of the many substances for control of
land gastropods which have been officially tested, those with the most useful
practical application are carbamate and phosphorothioate, and they are the
active ingredients in commercial formulations. Carbamate compounds have a
wide range of effects . They are used as insecticides, herbicides and
fungicides. Now they have also won a place as molluscicides ( Godan,1983 ).
They are little affected by environmental conditions and their toxicity
increases in humid surroundings, which are optimal for gastropods.
Molluscicidal properties are shown particulariy by the methylcarbamates
{Crowell, 1977). These are esters or salts of carbamic acids and toxic mainly
to terrestrial pulmonates. They cause metabolic disturbances in insects and
warm blooded animals , including man , and inhibit acetylcholine esterase in
the nervous system { Casida , 1963 ). It is to be assumed that a similar effect
occurs in moliuscs — carbamates and synthetic pyrethroids are the major
groups of pesticides being used for controlling insect pests on a large
number of agricultural crops { Anonymous , 1987 ). The present work was
carried out to study the toxic effect of some pesticides against certain
species of land snails.
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MATERIALS AND METHODS

1 — Pesticides used : -
1 — Bindiocarb 10% wp : 2,2-dimethyl — 1,3 ~ benzodioxol — 4 ~ yi methyl

carbamate .

2- Sumithion 50% EC : CA C,0-dimehtyl O-{3-methyl-4 nitrophenyl)
phosphorothioate.

3-Machet 6 0% EC: N — butoxymethyl— 2 — chloro — 2,6 — dimethyl —
acetanlide .

2-Test animals

Individuals of three land snail species were subjected for laboratory
tests i .e., Monacha o bstructa, Theba Pisana and Eobania vermciulata. The
animals of the first and third species were obtained from untreated fields and
omamental plants from Sharkia Governcrate, white the second species was
collected from Alexandria Governorate. The collected snails were transferred
directly in muslin bags to the laboratory- Mean diameters of selected animals
were 10-12mm, 13-15mm and 15-18mm, respectively. Heaithy individuals
snail were kept separately in a small plastic boxes containing 8-10 cm moist
optimal soil provided with fresh green lettuce leaves for two weeks for
acclimatization, covered with muslin secured with rubber band to prevent
snails from escaping, and kept under laboratory conditions {20 + 1%c and 80
% R.H. ) { Fouad-Maha, 1999 ) . The healthy snails were selected for each
treatment and starved 24 hours before starting the experiments { Miller et af.,
1988 ).

3- Bioassay tests : -
1.Contact appication : -

water solutions of pesticides were prepared at concentrations of
bindiocarb ( 0.4, 0.8, 1.2, 1.6, 2.0 and 2.4 % ), sumithion ( 0.5, 1.0, 1.5, 2.0,
2.5, and 0.3 % } and machet ( 0.7, 1.4, 2.1, 2.8, 3.5 and 4.2 % ) . The snails
were sprayed with water before application to be active. Each concentration
was prepared by diluting the appropriate amount of formulated Product with
water. Three centimeter of aqueous pesticide solution was distributed on the
bottom of glass vessel ( Asran- Fawkyia, 2001 ) . After drying , five healthy
adult snails with the same shell diameter were placed centraliy on the bottom
of glass vessel and covered with glass terrarium.

2.Baits application : -

By incorporating the concentration of pesticides into mixture of bran
with black sugar cane syrup at concentrations of bindiocarb (1.0, 1.5, 2.0,
2.5, 3.0& 3.5%), sumithion {2.0,24,2.8,3.2,36, and 4.0 % ) and machet {
1.5, 2.0, 2.6, 3.2, 3.8and 4.4%) . Two grams of each bait were spread on the
bottom of the glass vessel and exposed to five individuals from adult snails of
each species and closed with muslin cloth (Abdel- Karim- Nehmedo, 2000) .

Five replicates were prepared for each treatment plus another one
left without pesticides treatment to be used as a check control . Mortality
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percentages were counted after 72 hours { El — Deeb et al , 2003 ) and
corrected using Abbott’s formula ( Abbott, 1925) . The LC 5, values were
estimated as adopted by finney ( 1971 ).

RESULTS AND DISCUSSION.

Dataintable ( 1 & 2 ) revealed that , on the base of LCs value ,
bindiocarb proved to be the most toxic one for the three tested snail species
either when it was used as contact or by bait technique . The three tested
pesticides toxicity as contact or bait couid be descendingly arranged as
follows : bindiocarb > sumithion > machet . The corresponding LCs's values
when applied as contact or bait technique were 1.12 & 2.26 , 1.77 & 2.53 and
1.87 & 3.17 & , respectively. Sumithion came in the second order recording
LCso's values of 1.91 & 3.57 , 2.31 & 3.66 and 2.47 & 3.80 % , respectively.
On the other hand , snail of the three tested species exhibited a comparably
high tolerance for machet as LCg's values were 3.19 & 3.48 , 3.60 & 3.64
and 4.08 & 4.18 % for the two methods of application , respectively. Also, the
present results s how that M. o bsfructa, snails were comparatively sensitive
for the three tested compounds than T. pisana ; while E.vermiculata was the
highest tolerant. Contact technique was more effective than bait technique.

Table (1) : LC50's Values of bindiccarb, sumithion and machet against
the three land snail species , using contact technique under
laboratory conditions.

LCso | 95 % fiduclal limits

Pesticides Tested snails % Lower Upper Slope
M. obstructa 1.12 0.71 1.58 2.79
Bindiocarb T. pisana 177 | 144 2.47 2.99

E. vermiculata 1.87 1.48 2.23 4.76

M. obstructa 1.91 1.40 2.95 258
Sumithion T. pisana 2.31 2.17 2.48 4.63
E. vermiculata 247 2.08 3.77 4.42

M. obstructa 3.19 2.95 3.50 3.49
Machet T. pisana 3.69 3.41 4.07 4.08
E. vermiculata 4.08 3.68 4.74 3.35

Mchamed and Hamdy (1991) studied the side effects of three
carbamate and five synthetic pyrethroids insecticides on the non-target
terrestrial, snail Eobania vermiculata. They found that thiodicarb, m ethomyl
and cypermethrin were the most potent candidates, displaying LTso 's of
1.23, 1.28 and 2.58 days, respectively, whereas deltamethrin and permethrin
were the least effective compounds against the snails, when compared with
other tested compounds. A possible explanation based on the structure-
activity relationship of these compounds has been given, and Asran, Fawkyia
(2001) who showed that the copper suifate, sumithion, sethoxydim and
thiophanate — methyl against adult stagz of three land snail species ; M.
obstructa, T. pisana and E. vermiculata were studied under laboratory
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conditions using residue film and leaf — dipping technique. Copper sulfate
proved to be the most toxic one for the three tested snails. The LCsy's were of
0.44 & 1.37 ; 0.68 & 1.52 and 0.77 & 1.72 % while thiophanate — methy! gave
the lowest efficacy L.Csq's 2.46 & 3.15, 2.70 & 3.69 and 3.04 & 3.71 % for the
three tested snail species as residue film and leaf — dipping technique,
respectively , and M. obstructa, was the most sensitive ; while E. vermiculata
was the highest tolerant .

Table (2) : LCs's Values of bindiocarb, sumithion and machet against
the three land snail species , using bait technique under
laboratory conditions.

Pesticides Tested snails ;}c""’ 95 % fiducial limits Slope
o Lower Upper

Bindiocarb M. obstructa 2.26 213 2.37 7.37
T. pisana 2.53 2.32 2.64 9.94
E. vermiculata 3.17 3.04 3.35 8.21

Sumithion M. obstructa 3.57 3.45 3.71 9.26
T. pisana 366 |[3.53 3.84 8.45
E. vermiculata 3.80 3.65 4.06 8.57

Machet M. obstructa 3.48 3.34 3.63 7.49
T. pisana 364 |[3.50 3.79 8.06
E. vermiculala 4.18 3.98 4.51 7.53

REFERENCES

Abbott, W.S. (1825). Amethod of computing the effectiveness of an
insecticides. J. Econ. Entomol., 18:265-267.

Abdel-Karim, Nehmedo (2000). Ecolegical and biological studies on some
terrestrial African agricultural snail pests. M.Sc. Thesis, Institute of
African Research and studies, Cairo Univ.,Pp.123-133-

Anonymous. (1987). Pesticide dictionary. Published by farm chemicals,
Handbook.

Asran, Fawkyia, D.(2001). Evaluation and implementation of novel and
environmentally safe approaches in IPM programme for terrestrial
snails . Ph.D.thesis, Institute of Environ . Studies & Res., Ain Shams
Univ,, Egypt, Pp.156-173.

Casida, J.E. (1963) . Mode of action of carbamates.Ann. Rev.Ent., 8,39-58,

Crowell,H.H. (1977). Chemical contrcl of terrestrial slugs and snails. Agric.
Experim. Stat. Oregan state Univ., Corvallis, Bull., 628 , 69 .

EL-Deeb, H.l.; E. A. Eweis; M. A. Kandil, Fatma K. Khide and socha A.
Mobarak. (2003) . Comparative efficacy of methomyi and Diazinon on
different ages of the land snail Eobania vermicufata. J . Agric . Sci.
Mansoura Univ., 28 (9) : 6997-7010.

Finney, D. J.(1971). Probit analysis, Cambridge Univi Press, London 3" Ed
333.

Fouad, Maha, M. {1899). Ecological and biclogical studies on land snails and
slugs. Ph.D. Thesis, Fac. Agric., Cairo Univ.,Pp. 193-203.

454



J. Agric. Sci. Mansoura Univ., 29 (1), January, 2004

Godan, D. (1983). Pest slugs and snails : Biology and control. Pp. 190-282,
Springer - Verlag, Berlin, Heidelberge.

Miller, E.; S. Swails; D. Swails; F. Olsin and R.T. staten (1988). White garden
snail Theba Pisana [Efficacy of selected baits and sprayable
moliuscicides . J . Agric . Entomol.,5 (3) :189- 197.

Mohamed, A. Radwan and Hamdy, B. EI-Wakil .(1991) . Impact of certain
carbamate and synthetic pyrethroid insecticides on the non-target
terrestrial s nail £ obania verniculata . Alex . Sci. Exch,, 12 (2):129 -
140.

QB o cudlall g () giaa gl g o AS gaiall bl 350 o Aalara S 2
« Agida f3) a8 9B e £ g

Oladlur 3 gane 2aaf ~au i e bl ) = sl JalS ALadold = 3 gasa 33 L

o b A 330 55 = A1 00 Sigagl e - il By &igay g

Osbas—udly QS 2l St Sl (mey Aflad auiS Dlena A o Cy ol

MQ&J\JJ
Giaal aidy M. obstructa, ala M pm il g by duia Y1 @858 e gl 58 2
\_..AJ@J_L.J d_ls_,Evermiculatai.ml,:aq.uM aal ci,i_,T pisana L
b oo b S CalS unall Luadld Al o o il i L p ekl y Duslal
o ROl A ko g Agllad Sl 03 ST S ‘—U‘SJ-‘-'-'I‘U‘C—'L‘-'S‘ Cielaly o o gadad
(%Y Y« VAY)(Y,0F VYY) (YY1 1Y) D e Ciuall S0 8 Sy o padall
S S G e gl e ey (WD oo gadall g LndAD (3 s sy Z00D o8 4i e S

cj‘_,i]\ d.ui.\l("/o\' A Y iV) (\" 17 Y, ) (\' oY ) ‘H) Cutas iaill _)JS_)Jl
PO P R . VA T ALY Ldlmhiull_,dlulc?_,a.kﬁ-,m)l.ahﬂ)h&ui
AR ALY (rzA.rH)mgmuﬁ)m,Ju\smuwwﬂi
=Sl M. obstructa sl b ap il 3 Sy Ml o aBl @ il (§,VA (1,04
8 E.vermiculata b 39aad a8 5185 0 AT Cand i e Sapad 23gd Tpulan
. Yldal

455





