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Abstract

In the present study four types of plant extracts were used to affect three gastropods in Egypt. These plants
were Calotropis procera, Pelargonium graveolens, Ethulia conyzoides and Euphorbia milii.The treated
snails were the land snail or garden snail Eobania vermiculata and the two freshwater ones Lymnaea
caillaudi and Biomphalaria alexandrina.

Traditionally, the land snails demands very high concentrations in comparison with those for the
freshwater snails. There was no effect to the extract of E. milii . The ethanol extract of E. conyzoides was
highly more active than others on the snail E. vermiculata. While, the effect of E. conyzoides and E. milii
on L. caillaudi and B. alexandrina were the most active according to the used concentrations. In
comparison, the extract of E. milii exhibits the highest molluscicidal activity as it caused 50% or more
mortality of L. caillaudi and B. alexandrina with the least concentrations. Moreover, the mortality rate of
L. caillaudi was significantly higher than that of B. alexandrina , demonstrating a deffrential susceptibility

to the ethanol extract of E. milii.

INTRODUCTION

In recent times, the use of plant products has gained
unprecedented impetus all over the world. A large number of
plant families have furnished many classes of products, which
may vary in the degree of pesticidal activity. Several countries
have promoted the use of plant products due to their wide
range of ideal properties, such as high target toxicity, low
mammalian toxicity, low cost, solubility in water, easy
biodegradability, abundant growth in endemic areas and
operator safety (Singh et al., 2000). Plants are the richest
source of renewable bioactive organic chemicals. The total
number of plant chemicals may exceed 400 000; of these, 10
000 are secondary metabolites whose major role in the plants
is reportedly defensive (Cooper and Johnson, 1984).
Numerous defensive chemicals belonging to various
categories (terpenoids, alkaloids, glycosides, phenols, tannins,
etc.) that cause behavioural and physiological effects on pests
have already been identified.

Materials and Methods

Collection of the Snails

Adult animals with a similar shell of the land brown
garden snail, Eobania vermiculata (Miller), Adult freshwater
harmful snails Lymnaea caillaudi and Biomphalaria
alexandrina were collected from Dakahlia, Governorate,
Egypt. Identification of the collected snails was according to
Genena (2003) and Ibrahim et al. (1999). The snails were
acclimatization under laboratory condition for two weeks
before the treatments with the plant extracts.

Description of the tested plants

Euphorbia splendens var. milii (Crown of Thorns),
Calotropis procera (osher), Pelargonium graveolens
(Geranium), Ethulia conyzoides were collected from their
natural habitat in winter season, and were identified in Botany
Department Faculty of Science, El-Mansoura University,
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Preparation of the plant extracts

Known weights of fresh stem, bark and leaves were cut
into small pieces, dried at 40°C over night and pulverized in a
mortar and pestle. For partial purification, dried powder of the
four plant species were extracted in Soxhlet apparatus, using
500 ml of the organic solvents (methyl alcohol, ethyl alcohol
and hexane). The extracts concentrated under vacuum in a
rotary evaporator, and weighed in pre-weighed beakers and
stored in airtight desiccators at —20°C until.

Molluscicidal activity tests.

For molluscicidal activity testing, from the crude
extracts, stock solutions were freshly prepared in distilled
water and different dilutions ranging from 10 to 100 ppm as
well as controls were prepared in 1lliter beakers using
dechlorinated tap water for the freshwater snails and up to
10000 ppm for the terrestrial ones for further use. Toxicity
experiments were performed by the method of Singh and
Agarwal (1988a). Ten of the freshwater snails were placed in
each of different concentrations (5, 10, 20, 30, 40, 50, 60, 70,
80 ppm) of the plant extracts prepared by dilution with
distilled water containing 0.05% of Triton-X 100, and kept in
glass flasks containing 500 ml of the solution and covered
with a plastic screen to allow the air in and keeps the snails
from escaping. Control groups were kept in dechlorinated tap
water/Triton-X 100 solutions without any treatment and the
number of surviving after 24h exposure followed by 24h



recovery period determined. For the terrestrial snail Eobania
vermiculata Stock solutions of the tested plant extracts were
prepared. Pieces of green lettuce leaves were dipped in glass
jar containing 100 ml of the tested extract for 10 seconds, and
then left until solution dropping stopped before being offered
to the snails. After 72 h of exposure period, the treated leaves
were placed daily with fresh untreated ones for 28 day.
Mortality percentages were recorded after 1, 3, 5 and 7 days
up to 28 day post treatment and corrected for natural mortality
according to Abbott’s formula (Abbott, 1925). Each set of
experiments, were replicated three times at the room
temperature. Experimental tests with more than 20% control
mortality was discarded and then repeated. However, when
the control mortality ranged from 5-20%, the percentage
mortality (%M) was corrected by Abbott (1925).
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Calotropis procera Pelargonium Ethulia conyzoides | Euphorbia milii
graveolens
Conc. Mortality Conc. Mortalit Conc. Mortality Cone. Mortality
(ppm) rates % (ppm) | yrates%s [ (ppm) rates% (ppm) rates%
Control 0 Control 0 Control 0 Control 0
1000 6.667 1000 | 6.667 1000 13.333 | 1000 0
2000 10 2000 |13.333 | 2000 23.333 [ 2000 0
3000 | 23.333 [ 3000 |23.333| 3000 43.333 [ 3000 0
4000 | 33.333 [ 4000 40 4000 56.667 [ 4000 0
5000 | 26.667 [ 5000 50 5000 66.667 | 5000 0
7000 | 33.333 [ 7000 |33.333| 7000 76.667 | 7000 0
9000 | 53.333 [ 9000 |63.333 | 9000 86.667 [ 90000 0

% Test mortality — % Control mortality x 100
%M =

100 — % Control mortality

Dead snails were detected by loss of response to a thin
stainless steel needle according to the WHO (1965) procedure.

Method of statistical analysis

Probit regression analysis was carried out by a computerized
log-probit analysis (Finney, 1971) for all the plants tested to
determine the lethal concentration causing 50% mortality
(LC50) and 90% mortality (LC90). The slope of the regression
line was used to assess the effect of the extract, the steeper the
slope, the more lethal the plant molluscicide effect.

RESULTS

Molluscicidal potency of the examined plant extracts

In the present study, four types of plant extracts were used to

affect three gastropod species; they extracted from the plants
Calotropis procera, Pelargonium graveolens, Ethulia
conyzoides and Euphorbia milii. The gastropod species were
the land snail Eobania vermiculata and two freshwater ones
Lymnaea caillaudi and Biomphalaria alexandrina.

Traditionally, the treatment of the land snails with different
plant extracts demands very high concentrations in
comparison with those for the freshwater snails. This was
obvious in the present study during the treatments of the
terrestrial or the land snail Eobania vermiculata. Application
of the treatment of the four extracts of the plants Calotropis
procera, Pelargonium graveolens, Ethulia conyzoides and
Euphorbia milii revealed that there is no effect to the extract
of E. milii, table (1&2).

As illustrated in table (1) similar concentrations of the
three effective plant extracts were used. These concentrations
were 1000, 2000, 3000, 4000, 5000, 7000 and 9000 ppm for
each.

Table (1): Mortality rate of Eobania vermiculata after the
exposure to different concentrations of the plant extracts for
28 day.

Table (2): Molluscicidal activity (LC50 and LC90) of
different plant extracts against the land snail Eobania
vermiculata after 28 day of exposure under laboratory
conditions.

Used -, s
Plants solvent Molluscicidal Activity (ppm) Slope
Leso Leo0 (95% CI) g:f;i::’(’)’
Calotropis procera Hexane | 8578.855 | 46036.848 | (31446.31:56054E+1) 1.756
Pelargonium Hexane | 5916.165 | 24558.908 | (20518.34:11799E+1) | 2.073
graveolens
Ethulio conygoides Ethanol | 3412.995 | 11561.991 | (14833.228:59620.002) | 2.419
Euphorbia milii Methanol — — — -
— Not effective.
It was clear that E. conyzoides ethanol extract in general
was highly more active than hexane extract of P. graveolens
and that of C. procera on the common garden snail Eobania
vermiculata, the LC50 values were 3412.995, 5916.165 and
8578.855 ppm respectively, where LC90 were 11561.991,
24558.908 and 46036.848 ppm respectively [table (2) and
Figs. (1, 2&3)].
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Fig. (1): Con/probit regression line of Ethulia conyzoides
ethanol extract on Eobania vermiculata snail.
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Fig. (2): Con/probit regression line of Pelargonium graveolens
hexane extract on Eobania vermiculata snail.
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Fig. (3): Con/probit regression line of Calotropis procera
hexane extract on Eobania vermiculata snail.

Table (3): Mortality rate of Lymnaea caillaudi after the
exposure to different concentrations of the plant extracts for
24 hours.

Plans Used Molluscicidal Activity (ppm Slope

solvent Y (ppm) P

" (Regression

Lesd Lo 5% C) st

Culotrapis procers | Hexane | 8578.855 | 46036.848 | (31446 3156034E+1) | 1736

Pelargoium | ane | 5916.165 | 24555.908 | (2051834:11799E+1) | 2073
graveolens

Etutia conyioides | Ethanol | 3412.995 | 11561991 | (14833.228:58620.002) | 2419

Euphorbia milii | Methanol - — - -

— Concentration not used

Table (3) illustrated that besides using a control; four
concentrations from two extract types (P. graveolens and E.
conyzoides) and five concentrations from the others (C.
procera and E. milii) were used to treat the freshwater snail L.
caillaudi. These concentrations were different for each extract
type as 20, 30, 40, 50 and 60 ppm for C. procera, 20,40,60
and 80 ppm for P. graveolens, 10, 20, 30 and 40 ppm for E.
conyzoides and 5,10,20,30 and 40 ppm for E. milii.

It was clearly obvious that the effect of E. conyzoides and E.
milii extracts were the most active according to the used
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concentrations. In comparison, the extract of E. milii exhibits
the highest molluscicidal activity as it caused 50% mortality
with the least concentrations.

Table (4): Molluscicidal activity (LC50 and LC90) of
different plant extracts against the freshwater snail Lymnaea
caillaudi after 24 hours of exposure under laboratory
conditions.

Plant Used Molluscicidal Activity (ppm) sI
ants solvent Molluscicidal Activity (ppm) ope
(Regression
Les0 Le90 (95% C1) coetticient)
578714
Calotropis procera Hexane | 56608 | 163779 (13']'5’2)7”' 2778
-
Pelargonium graveolens Hexane 2541 77.963 (73';13,;)‘71' 2632
17433 51,006
Ethulia conyzoides Ethanol 37.781 6 l'ggi)‘gg' 2464
Euphorbia mili Methanol | 9304 | 34027 (33'8;];)99'7 2264

From table (4) and figures (4, 5, 6&7) it was noticed that
E. milii. Extract found to be the most active followed by E.
conyzoides and P. graveolens, while C. procera was the least,
LC50 values were 9.304, 17.443, 25.41 and 56.608 ppm
respectively and LC90 values were 34.027, 57.781, 77.965
and 163.779 ppm respectively.
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Fig. (4): Conlprobit regression line of Ethulia conyzoides
ethanol extract on Lymnaea caillaudi snail.
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Fig. (5): Con/probit regression line of Euphorbia milii
methanol extract on Lymnaea caillaudi snail.
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99 Biomphalaria alexandrina after 24 hours of exposure under
G laboratory conditions.
6.5
a0 Molluscicidal Activity (ppm) Slope
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® & Plants Iv -
g @ solvent | 7.5 | Leoo (5% C) EE’:%EZ;‘:::)‘
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Fig. (6): Con/probit regression line of Pelargonium  Eyphorhia milii extract was found to be the most active

graveolens hexane extract on Lymnaea caillaudi snail. followed by E. conyzoides, C. procera while P. graveolens
= was the least, LC 50 values were 20.037, 29.092, 32.12 and
7 67.706 ppm respectively, LC90 values were 81.964, 52.09,
o5 78.651 and 159.883 ppm respectively.
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Table (5): Mortality rate of Biomphalaria alexandrina
after the exposure to different concentrations of
the plant extracts for 24 hours.

Fig. (8): Con/ probit regression line of Ethulia conyzoides
ethanol extract on Biomphalaria alexandrina snail.
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With respect to the treatment of Biomphalaria
alexandrina, table (5) illustrated that four different
concentrations of extracts types were used except in E. milii
where five concentrations were applied. These concentrations
were 20,30,40 and 50 ppm for both C. procera and E.
conyzoides, while they were 20,40,60 and 80 ppm in P.
graveolens and 5,10,20,30 and 40 ppm in E. milii. It was
noticed that the most effective one was E. milii including the
least concentrations. Moreover, from Tables (3&5) the
mortality rate of L. caillaudi was significantly higher than that
of the B. alexandrina, demonstrating a differential
susceptibility to the Euphorbia milii methanol extract.

Table (6): Molluscicidal activity (LC50 and LC90) of
different plant extracts against the freshwater snail

Fig. (9): Con/probit regression line of Euphorbia milii
methanol extract on Biomphalaria alexandrina snail.
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Fig. (10): Con/probit regression line of Pelargonium
graveolens hexane extract on Biomphalaria alexandrina snail.
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Fig. (11): con/probit regression line of Calotropis procera
hexane extract on Biomphalaria alexandrina snail.

Discussion

Effect of the plant extracts on the studied snail species

In the present study four plant extracts were used as
molluscicides to show their effects on the mortality of three
pulmonate species.

Many plants are known to be lethal to snails. Among these
Calotropis procera, Pelargonium graveolens, Ethulia
conyzoides and Euphorbia milii which are used in the present
study. Many authors previously studied the effect of plant
extracts on the land and freshwater snails, such as (Adewunmi
and Marquis, 1980; Adewunmi et al., 1982; El-Hwashy et al.,
1996; Sermsart et al., 2005; Afifi et al., 2007; Abdel-Kader et
al., 2007; Shanta et al., 2008; Bakry, 2009a,b; Mello-Silva et
al., 2006, 2007, 2010).

El-Hwashy et al., (1996) studied the toxicity effect of six
plant extracts on the land snail Eobania vermiculata in Egypt.
These plants were Cauliflower (Brassica oleracea), Atma
(Pergularia tomentosa), Khilla (Ammi visnaga), Radish
(Rophanus stivus), Oshar (Calotropis procera) and Datura
(Datura stramonuum). The preliminary molluscicidal activity
screening of these plant extracts showed that three of them
were highly potent against snails when extracted with ethanol
and tested as residue film technique. These extracts were of
Cauliflower, Atma and Oshar, where Atma extract was found
to be the most active followed by Oshar while Cauliflower
was the least.
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The results of the work described in this investigation
showed that 4000 ppm of the effective extracts and above
produced 33-100% mortality in the snail E. vermiculata, 1000
ppm and lower concentrations of the toxicant which did not
appreciably affect most of the snails can be taken as sub-lethal
according to (Ghandour and Webbe, 1975; Adewunmi et al.,
1982). The prolonged exposure of E. vermiculata to sub-lethal
concentrations of the plants is in agreement with similar
studies of prolonged exposure to low concentrations of
chemical molluscicides on oviposition and egg development
of many snail species (Olivier and Haskins, 1960; Olivier et
al., 1962; Cardarelli, 1974). Also, sub-lethal concentrations
appear to slow down the growth rate of snails and could
probably kill the snails when applied continuously for a period
of a few months (Adewunmi et al., 1982).

Several authors used plant extracts to control land snails
pests such as (Hussein and El-Wakil, 1996; Ghamry, 1994,
1997). Zidan et al. (2001) used several plant extracts against
Monacha obstructa, Eobania vermiculata and Theba pisana.
Ebenso (2004) used Neem extract and reported that there is no
effect on the snails exposed to Neem seeds oil extract. Gabr et
al. (2006) used Neem extract against land snails Monacha
obstructa and Eobania vermiculata. Afifi et al. (2007) studied
the effect of some plant extracts on the glassy clover snail
Monacha obstructa and reported that plant extracts can be
successfully used in controlling the injurious land snails, using
the bait technique, specially extracts of Fennel and
Pomegranate as they exhibit more than 90% mortality after
seven days of treatment.

Abdel-Kader et al. (2007) used water extracts of some wiled
plants against the two-land snails Monacha cartusiana and
Theba pisana. These plants were Azadirachta indica, Nerium
oleander, Calotropis procera and Urginea maritime (different
parts: leaves, stems and flowers). The obtained results
indicated that the using of some plant water extracts, as
spraying technique was more efficient against land snails than
in its addition to lettuce leaves as poisonous foods or using the
grinded plant parts itself.

Concerning the effect of the plant extracts in the present
study on the freshwater snails Lymnaea caillaudi and
Biomphalaria alexandrina, it was noticed that they affect
positively these snails mortality. Moreover, it was clearly
obvious that the effect of E. conyzoides and E. milii extracts
were the most active according to the used concentrations, but
the extract of E. milii exhibited the highest molluscicidal
activity including the least concentrations.

Sermsart et al. (2005) studied the effect of Euphorbia milii
on the snail Indoplanorbis exustus and said that crude latex of
E. milii is promising and very potent plant molluscicide for
killing 1. Exustus snails. One of the greatest advantages of E.
milii is that it requires only a small volume of plant material
during plant multiplication (as they used some E. milii
hybrids) and extraction stages, as will as a small volume of
extracted product needed for stack. They added also, handling
the plant requires some care due to the numerous thorns along
its stems, and with possible squirting of the crude latex into
the eyes. Adoption of safely measures, such as wearing
appropriate gloves and goggles during handling, is advised.

Mello-Silva et al. (2006, 2007, 2010) treated Biomphalaria
glabrata by the latex of Euphorbia splendens var. hislopii.
They concluded that molluscicides have been used as one of
the strategies to control schistosomiasis. Many plant extracts
with molluscicidal effects have been tested, but the action of
the latex of Euphorbia splendens var. hislopii is considered
the most promising because it meets the recommendations of
the world health organization (WHO).
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Shanta et al. (2008) examined the molluscicidal effects of
some indigenous plants such as Dhol kalmi (Ipomoea
fistulosa), lantana (Lantana camara) Rakta-Karabi (Nerium
indecum), Polash (Butea frondosa), Mohavringoaj (Wedelia
calandulacea), Nishinda (Vitex negundo), Bishkatali
(Polygonum hydropiper), Kalmi (Ipomoea aquatica), Haicha
(Alternarnthera sessilis) and Shaora (Streblus asper). The
extracts of these plants were wused against Lymnaea
auricularia, Lymnaea luteola and Indoplanorbis exustus.
Ethanol extracts were more toxic than other organic extracts.

Singh and Singh (2005) reported the mortality caused by the
aqueous extract and latex of Thevetia peruviana against
harmful  freshwater snail Lymnaea acuminate. The
observations in the present study are in accordance with many
authors using different plant species as molluscicides.

In Egypt, Bakry (2009b) used the extracts of ten plant
species. These plants were Guayacum officinalis, Euphorbia
splendens, Chenopodium murale, Cestrum parqui, Calotropis
procera, Carissa carandus, Conyza dioscoridis, Lantana
camara, Atriplex stylosa and Calligonum comosum. He used
these extracts to control Biomphalaria alexandrina snails. The
author reported that among the ten tested plants E. splendens
had the highest molluscicidal activity against B. alexandrina
snails followed by A. stylosa then G. officinalis plants. In the
present investigation a similar result was recorded, where the
methanolic extract of Euphorbia milii was the most effective
one on B. alexandrina and L. caillaudi snails including the
least concentrations.

References

Abdel-Kader, M.R., Hendy, H.H., Khashaba, H.E. and
Abd Al- Maboud, M.F. (2007) Water extracts of some wiled
plants of as a mean of chemical control against the two-land
snails Monacha cartusiana (Miller) and Theba pisana
(Maller) under laboratory. Mansoura University, Journal of
Agricultural Science 32, 10488-10477.

Adewunmi, C.O. and Morquis, V.O. (1980) Molluscicidal
evaluation of some Jatropha species growth in Nigeria.
International Journal Of Crude Drug Research 18, 141-145.

Adewunmi, C.O., Segun, A.O. and Ashaolu, S.O. (1982)
The Effect of Prolonged Administration of Low
Concentrations of Bridelia Atroviridis Methanolic Extractive
on the Development of Bulinus

Afifi, M.A., Ibrahim, N.M., EI-Sisi, A.G. and Soheir, A.M.
(2007) Toxicological studies of some plant extracts against
glassy clover snail Monacha abstracta (Plitter). Journal Of
Agricultural Science Mansoura Univiversity 32(6), 4861-
4869.

Bakry, F.A. (2009a) Impact of some plant extracts on
histological structure and protein patterns of Biomphalaria
alexandrina Snails. Global Journal of Molecular Sciences 4,
34-41.

Bakry, F.A. (2009b) Use of Some Plant extracts to Control
Biomphalaria alexandrina Snails with emphasis on some
biological effects. World Applied Sciences Journal 3(1), 1335-
1345.

Cardarelli, N.F. (1974) Slow release molluscicides and
related materials. In Molluscicides in Schistosomiasis control
(ED.: T.C. Cheng). Academic press, New York, pp. 177-240.

Cooper, M.R. and Johnson A.W. (1984) Poisonous Plants in
Britain and their effects on Animals and Man. Ministry of
Agriculture, Fisheries and Food, London, pp. 161.

Ebenso, LE. (2004) Molluscicidal effects of neem
(Azadirachta indica) extracts on edible tropical land snails.
Pest Management Science 60(2), 178-182.

El-Hwashy, N.M., Zedan, H.A. and Abd-Ail, S.M. (1996)
Toxicity effect of certain indigenous plant extracts on Eobania
vermiculata land snail in Egypt. Journal of Agricultural
Science, Mansoura University, Egypt 21.

Finney, D.J. (1971) Probit Analysis, 2nd Ed., Cambridge
University Press, London.

Gabr, W.M., Youssef, A.S. and Khidr, F.K. (2006)
Molluscicidal effect of certain compound against two land
snail species, Monacha obstructa and Eobania vermiculata
under laboratory and field conditions. Journal of Agricultural
Research, Egypt 4(1), 43-50.

Genena, M.A.M. (2003) Studies on the terrestrial gastropods
at Dakahlia governorate. MSc Thesis, Faculty of Agriculture
Zoolgy, Mansoura University, pp.136.

Ghamry, E.M. (1994) Local cruciferous seeds having toxic
effects against certain land snails under laboratory conditions.
Journal of Applied Science 9(3), 632-640.

Ghamry, E.M. (1997) Molluscicidal activity of pimpernel
leaves and pomegranate fruits cortexes extracts against certain
land snails. Journal of Agricultural Research, Zagazig 24, 805-
814.

Ghandour, A.M. and Webbe, G. (1975) The effect of
sublethal concentrations of the molluscicide niclosamide on
the infectivity of Schistosoma mansoni cercariae. Journal of
Helminthology 49(4), 245-250.

Hussein, H.I. and EI-Wakil, H.B. (1996) A pioneer
molluscicidal and antifeeding agent from Calotropis procera
extract, against land snails. Journal of pesticide management
1, 110-116.

Ibrahim, A.M., Bishai, H.M. and Khalil, M.T. (1999)
Freshwater molluscs of Egypt. Arab Republic of Egypt,
Cabinet of Ministers, EEAA. Puplication of National
Biodiveristy Unit, No. 10.

Mello-Silva, C.C., Vasconcellos, M.C., Pinheiro, J. and
Rodrigues, M.L.A. (2006) Physiological changes in
Biomphalaria glabrata (Say, 1818), (Pulmonata: Planorbidae)
caused by sub-lethal concentrations of the latex of Euphorbia
splendens var. hislopii N.E.B (Euphorbiaceae). Memdrias do
Instituto Oswaldo Cruz 101, 1-6.

Mello-Silva, C.C., Vilar, M.M., Bezerra, J.C.B,,
Vasconcellos, M.C.D., Pinheiro, J. and Rodrigues,
M.D.L.D.A. (2007) Reproductive activity alterations on the
Biomphalaria glabrata exposed to Euphorbia splendens var.
hislopii latex. Memdrias do Instituto Oswaldo Cruz 102(6),
671-674.



242

Mello-Silva, C.C., Vilar, M.M., Vasconcellos, M.C,,
Pinheiro, J. and Rodrigues, M.D.L.D.A. (2010)
Carbohydrate metabolism alterations in  Biomphalaria
glabrata infected with Schistosoma mansoni and exposed to
Euphorbia splendens var. hislopii latex. Memérias do Instituto
Oswaldo Cruz 105(4), 492-495.

Olivier, L. and Haskins, W.T. (1960) The effects of low
concentrations of sodium pentachlorophenate on the fecundity
and egg viability of Australorbis glabratus. The American
Journal of Tropical Medicine and Hygiene 9, 199-205.

Olivier, L., Haskins, W.T. and Gurian, J. (1962) The action
of very low concentrations of sodium pentachlorophenate on
freshly laid eggs of Australorbis glabratus. Bulletin of the
World Health Organization 27(1), 87-94.

Sermsart, B., Sripochang, S., Suvajeejarun, T. and
Kiatfuengfoo, R. (2005) The molluscicidal activities of some
Euphorbia milii hybrids against the snail Indoplanorbis
exustus. The Southeast Asian journal of tropical medicine and
public health 36(4), 192-195.

Shanta, 1.S., Anisuzzaman, A., Mohanta, U.K., Farjana, T.
and Mondal, M.M.H. (2008) Efficacy of some indigenous
plants in controlling vector snails of trematode parasites of
medical and veterinary importance. Bangladesh Journal of
Veterinary Medicine 6(1), 107-114.

Singh, A. and Agarwal, R.A. (1988a) Possibility of using
latex of euphorbiales for snail control. Science of the Total
Environment 77, 231-236.

Singh, A. and Singh, S.K. (2005) Molluscicidal evaluation of
three common plant species of India. Fitoterapia 76, 747-751.

Singh, S.K, Yadav, R.P. and Singh, A. (2000) Molluscicidal
activity of Thevetia peruviana a common medicinal plant of
India. Journal of Medicinal and Aromatic Plant Sciences
22(4A)-23(1A), 113-116.

Zidan, Z.H., El-Deeb, H.l., Sobeiha, A.K., Setaita H.A.,
Asran, D.A.F. and Fouad, M. (2001) Molluscicidal and
antifeedant effects of certain plant extracts against three land
snail species in Egypt. Journal of Environmental Science 2(1),
57-74.

Proc. V" Int. Con. Biol. Sci. (Zool.), 236 — 242 (20)Y)



