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Snails belong to the phylum Molluscs are the second largest group of the animal kingdom after
insects. Many species of freshwater snail belonging to the family Planorbidae are intermediate
hosts of highly infective fluke (trematode) larvae of the genus Schistosoma which cause
schistosomiasis. The present study is to find out potential plant biocides against the common
dreaded aquatic pulmonate vector snail of India namely Indoplanorbis exustus (Deshayes). The
preliminary screening aqueous (cold and hot water) leaf extract of Sphagneticola calendulacea
on Indoplanorbis exustus at the concentration of 1000 mgL™ at room temperature 28 + 2°C,
showed 100% mean mortality rate on the first day of incubation. Definitive screening of the

molluscicidal activity of the cold water (ambient) leaf extract The mean mortality rates of the

snail are 100, 77.78, 55.56, 33.33 and 11.11% at the doses of 500, 450, 350, 300 and 250 mgL_

respectively. The hot water (35°C) leaf extract of Sphagneticola calendulacea on the snail

showed a mean mortality percentage of 77.8, 66.67, 44.44 and 22.22% observed in
concentrations 400, 350, 300, 250 and 200 mgL™. The LCs, value of molluscicidal activity of
the cold water leaf leaf extract of Sphagneticola calendulacea on the snail Indoplanorbis
exustus was found out to be 329.76 mgL™ and hot water (35°C) 250.38 mgL™
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Introduction

Molluscs are the second largest group of the animal kingdom after insects and they
are important invertebrates of the world, divided into 6 classes. Many species of freshwater
snail belonging to the family Planorbidae are intermediate hosts of highly infective fluke
(trematode) larvae of the genus Schistosoma which cause schistosomiasis, also called
bilharziasis, in Africa, Asia and the Americas. The digenic trematodes or flukes are parasites
of vertebrates and to complete their larval stages need one or more intermediate hosts. Snail

habitats include almost all types of freshwater bodies ranging from small temporary ponds
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and streams to large lakes and rivers. I. exustus is best known as the intermediate host
responsible for the transmision of Schistosoma nasale , Schistosoma spindale and
Schistosoma indicum. Indeed I. exustus may be the sole natural intermediate host for these
three Schistosoma species on the Indian sub-continent (Ravindran et al., 2007). Indoplanorbis
exustus is responsible for the transmission of Schistosoma nasale, Schistosoma spindale and
Schistosoma indicum as well as other trematodes such as Echinostoma spp. and some
spirorchids (Liu et al., 2010). In view of the wide geographical range of this snail and its
importance as a host for several species of Schistosoma, there is a need to understand the
phylogenetics and dispersal history of Indoplanorbis. Indoplanorbis exustus is a
hermaphroditic invasive snail species with high fecundity. Within one year of introduction
the snail is able to colonize habitats with well-established populations of other pulmonate and
prosobranch snails.

It is important, therefore, to control the snails by all means. Controlling snails through
chemical method involves large scale use of pesticides which is not only expensive but may
also prove hazardous to the health of livestock and man. The only commercially available
chemical molluscicide, niclosamide (Bayluscid), is very expensive. A 50% wettable powder
of niclosamide ethanolamine salt (WPN) is widely used for snail control in China (Jing Xia
Jing Xia et al., 2014). The necessity for alternatives to chemical control of snail and the
growing interest and imperativeness of biological control methods have been emphasised by
Joshi (1990).

A study has been carried out to evaluate the predatory potential of S. urinator adult on
two freshwater snails that serves as intermediate hosts of Schistosoma. The adult bug could
Kill and consume the two intermediate hosts: Bulinus truncatus and Biomphalaria alexandrina

(Younes et al., 2017).
MATERIALS AND METHODS

Collection, transportation and maintenance of | .exustus

Collection of the snail, Indoplanorbis exustus (Fig.1). was made from the
Thannikulam pond near Kollaka 9.040587, 76.543286 using long handled sieve, dip net,
scoop etc (W.H.0O.,1965) from March to May 2018. The snails were brought to the laboratory
within 3 hours of their catch, in screw- capped glass bottles filled with the pond water, along
with the water plants and stones on which the snails were found in the pond. In the
laboratory, the snails were released into dechlorinated tap water in round glass troughs of 30
cm diameter filled to a height of 15 cm, at the rate of 50-60 snails per trough at room
temperature (27+2°C). Water plants like Certophyllum sp., and pistia sp., were introduced
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into water troughs as the snails were reported to feed, crawl and deposit their eggs on these
plants (Anantaraman, 1955). The snails were fed ad libitum with dried lettuce and beans
following De Bont, Vercruysse, Van Aken, Southgate and Rollinson (1991).

Fig. 1. Indoplanorbis exustus

Collection of the plant materials
Sphagneticola calendulacea (Fig.2) belongs to the family Asteraceae which is a very
useful herbal medicinal plant. Its common name is Chinese Wedelia and is a flowering plant
species in the genus Sphagneticola. The leaves can be used in treatment of dermatological
disorders, cough, headache, hair loss, strengthening the nervous system, lack of blood,
digestive system disorders (Meena et al., 2011). The leaves are used in dyeing grey hair and

in promoting the growth of hair (Martin et al., 2003).

Fig. 2. Sphagneticola calendulacea
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Preparation of the plant extracts
All the plant materials used in the analyses were fresh because it had been reported
that alkaloids could be decomposed by milling of dried plant materials (Farnsworth, 1966).
The extracts were prepared following the method of Duncan and Sturrock (1987).
Preliminary screening
Preliminary screening of the aqueous (cold and hot water) leaf, extracts of L. camara
and S. calendulacea for their biocidal activity against I. exustus was carried out following the
procedure of Duncan and Sturrock (1987).
The extracts of the plant materials that have shown very high levels of molluscicidal
activity in the preliminary screening, resulting a mean mortality rate of 100% of the snails
within 24 hours of incubation, were alone considered for definitive screening, adopting the

procedure of Duncan and Sturrock (1987).

RESULTS

Table 1 Represents the preliminary screening ambient leaf extract of Sphagneticola
calendulacea on Indoplanorbis exustus at the concentration of 1000 mgL™ at room
temperature 28 + 2°C. The mean mortality rate in the leaf extract is 100% in the first day of
incubation. In the control no mortality was noticed. The pH of the control was 7 and in the
experimental medium pH 8. The broad band evaluation of hot water leaf extract of
Sphagneticola calendulacea on the snail Indoplanorbis exustus at the concentration of 1000
mgL™ at room temperature 28 +2°C were represented in table 2. 100% mean mortality was
obtained at first day in the incubation medium which extracted at 35, 40, 50°C. At fourth day
88.88% mortality was noticed at 60°C but no mortality noticed in the fifth day of incubation.
It was also observed that the lowest mortality was in 35°C. At 60°C no mortality was noticed
in the first day of incubation but 33.33, 33.33, 75 % in 2™, 3" and 4™ days of incubation.

The result of the definitive screening of the molluscicidal activity of the cold water
(ambient) leaf extract of Sphagneticola calendulacea on Indoplanorbis exustus at various
concentrations at room temperature are given in Table 3. The mean mortality rates of the
snail are 100, 77.78, 55.56, 33.33 and 11.11% at the doses of

-1 -1
500, 450, 350, 300 and 250 mgL  respectively. At concentration 500 mgL  100% mortality

was noticed in the first day of incubation. Hot water ambient leaf extract
Definitive screening of the molluscicidal activity of the hot water (35°C) leaf extract

of Sphagneticola calendulacea on the snail Indoplanorbis exustus at various concentrations at
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room temperature 28 +2°C recorded in table 5. A 100% mean mortality was noticed in
incubation medium at concentration 400 mgL™*. Mean mortality percentage of 77.8, 66.67,
44.44 and 22.22% observed in concentrations
400, 350, 300, 250 and 200 mgL™. In this case also 100 percentages mean mortality in the
fifth day at 400 mgL™.

The mean mortality rates of 1. exustus are calculated based on the values obtained in
the definitive screening. The mean mortality rates of the snail are 100, 77.78, 55.56, 33.33

-1
and 11.11% at the doses of 500, 450, 350, 300 and 250 mgL  respectively. The conversion

values of the concentrations into log. Concentrations and % of Kill into probit kill are given in

Table 4. The LCs value of molluscicidal activity of the cold water leaf leaf extract of

Sphagneticola calendulacea on the snail Indoplanorbis exustus was found out to be 329.76

mgL™.

The percentage mean mortality rate of hot water (35°C) leaf extract of Sphagneticola
calendulacea on the snail Indoplanorbis exustus at various concentrations at room
temperature was noted as 22.22, 44.44, 66.67, 77.78 and % at concentrations 400, 350, 300,
250, 200 mg L™ respectively. 100% mean mortality observed in the first day of incubation in
400 mg L™.pH of the incubation medium was noticed as 8 except in 200 mg L™. The
conversion values of the concentrations into log. Concentrations and the respective mean
mortality rates (% kill) and probit kill of the snail are given in Table 6. The LCsy value of
molluscicidal activity of the hot water leaf extract of Sphagneticola calendulacea on the snail
Indoplanorbis exustus was found out to be 250.38 mgL.™.

© Associated Asia Research Foundation (AARF)

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

Page | 158


http://www.aarf.asia/
mailto:editor@aarf.asia
mailto:editoraarf@gmail.com

International Research Journal of Natural and Applied Sciences

ISSN: (2349-4077)

Impact Factor 5.46 Volume 4, Issue 11, November 2017

Website- www.aarf.asia, Email : editor@aarf.asia , editoraarf@gmail.com

Table 1. Preliminary screen g of the molluscicidal activity of the cold water leaf extract of Sphagneticola calendulacea on the snail

Indoplanorbis exustus at the concentration of 1000mgL-1 at room temperature 28 +2°C

Control Experimental
Sphagneticola calendulacea
Days of Incubation Days of Incubation

1 2 3 4 5 1 2 3 4 5
No. of snail incubated 9 9 9 9 9 9 - - - -
No. of snail dead 0 O 0 0 0 9 - - - -
No. of replicates 3 3 3 3 3 3 - - - -
Mortality rate % 00.00 100.00
SD 00.00
pH 7 7 7 71 7 8 - - - -
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Table 2. Preliminary screening of the molluscicidal activity of the hot water leaf extract of Sphagneticola calendulacea on the snail
Indoplanorbis exustus at the concentration of 1000mgL ™ at room temperature 28 +2°C.

Control Experimental
35°C 40 °C 50 °C 60 °C

Days of Incubation Days of Incubation  Days of Incubation  Days of Incubation Days of Incubation

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
No. of snail incubated 9 9 9 9 9 9 - - - - 9 - - - - 9 - - - - 9 90 6 4 1
No. of snail dead coo0oo0oo0oo0&96-- - -6-- - -"9- - - - 0232 3 -
No. of replicates 3 3 3 3 3 33 3.3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Mortality rate % 00.00 100.00 100.00 100.00 88.88
pH 7 77778 - - - -8 - - - - 8- - - - 8188 8 -
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Table 3. Definitive screening of the molluscicidal activity of the cold water leaf extract of Sphagneticola calendulacea on the snail

Indoplanorbis exustus at various concentrations at room temperature 28 +2°C.

Experimental

No. of snail incubated

1
9
No. of snail dead 9
No. of replicates 3

Mortality rate %

500 mgL™*
Days of Incubation
2 3 4 5
3 3 3 3
100.00
8 8 8 8

pH 8

1
9
1

450 mgL™*
Days of Incubation
2 3 4 5
8 6 4 3
2 2 1 1
3 3 3 3
77.78
8 8 8 8

1
9

1

350 mgL™
Days of Incubation
2 3 4 5
8 5 3 -
2 2 - -
3 3 3 3
55.56
8 8 8 -

1
9

300 mgL™
Days of Incubation
2 3 4 5
8 7 7 6
1 - 1 1
3 3 3 3
33.33
8 8 8 8

1

9
0
3

250 mgL™
Days of Incubation
2 3 4 5
9 9 8 7
0O 0 1 -
3 3 3 3
11.11
7T 7 7 7
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Table 4. Conversion table of the concentrations of the cold water leaf extract of
Sphagneticola calendulacea in to log concentration and the respective mean mortality rate of

(%) Indoplanorbis exustus in to probit kill.

Con. Mg L™ Log. Con. Mortality % Probit kill
250 2.397940009 11 3.72
300 2.477121255 33 4.56
350 2.544068044 56 5.15
450 2.653212514 78 5.77
500 2.698970004 100 8.09
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Table 5 . Definitive screening of the molluscicidal activity of the hot water (35°C) leaf extract of Sphagneticola calendulacea on the snail

Indoplanorbis exustus at various concentrations at room temperature 28 +2°C.

Experimental
400 mgL™* 350 mgL™* 300 mgL™* 250 mgL™* 200 mgL™
Days of Incubation  Days of Incubation  Days of Incubation Days of Incubation Days of Incubation
1 2 3 45 1 2 3 45 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

No. of snail incubated 9 - - - - 9 8 6 4 3 9 8 5 3 - 9 8 7 7 6 9 9 9 8 7
No. of snail dead 9 - - - -1 2 2111 3 2 - -"11 -11 09011 -
No. of replicates 3 3 3333 3333333 3..33.3:3:.3:.-.33 3 3 3 3
Mortality rate % 100.00 77.78 66.67 44 .44 22.22
pH 8 8 8 8 8 8 8 8 8 8 8 8 8 8 - 8 8 8 8 8 7 17 1T 1 7
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Table 6. Conversion table of the concentrations of the hot water (35°C) leaf extract of
Sphagneticola calendulacea in to log concentration and the respective mean mortality rate of

(%) Indoplanorbis exustus in to probit Kill.

Con. Mg L-1 Log. Con. Mortality % Probit Kkill
200 2.30103 22 4.23
250 2.39794 44 4.85
300 2477121 66 541
350 2.544068 78 5.77
400 2.60206 100 8.09
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DISCUSSION

Preliminary screening of the biocidal activity of the cold water (ambient), hot water,
leaf extracts has shown 100% mean mortality rates of the snail I. exustus in 1000 mgL™
concentration. The aqueous extraction used because it was found to be more promising. This
could be because water is a universal solvent, used to extract plant products (Das, et al.,
2010). Hence in the present study the aqueous extracts used for definitive screening. The
present observation is very encouraging when compared with yet another earlier report about
the molluscicidal property of different plant extracts.

Phytochemical study showed that the leaves of the plant contain isoflavonoids,
bisdesmosidic oleanolic acid saponins and wedelolactones Haldar et al.,, 2011.
Norwedlolactone has also been isolated from alcoholic extract of leaves. Norwedelic acid
(1) (5, 6-dihydroxy-2 (2°, 4°, 6’-trihydroxyphenyl)- benzofuran-3-carboxylic acid) (Masoodi
et al., 2011). The molluscicidal activity of the saponins may be due to their characteristic
detergent effect on the soft body membranes of the molluscs. However, saponins are
structurally diverse and have multiple effects in animal cells .

The LC 50 > 100 < 500 mg/l indicates that the substance is moderately toxic. In the
present study the LCsy values determined by using regression equation that is statistically
significant. The finding of LC50 values found to be 329.76 mgL ™ and
250.38 mgL™. The results are more promising compared to the LCso values of Rumex
dentatus (580 ppm), Lycium schweinfurhii (740 ppm). The results are very close to the effect
of Momordica charantia lyophilized fruit powder where the 96 h LCs, observed as 318.29
mgL™ (Aparna Upadhyay et al., 2013). Prolonged exposure of the snails suffered from higher
mortality due to negative effect on their growth (Mohamed et al., 2000). This may be due to
the effect of leaf extract on the digestive system and hermaphrodite gland (Ahmed et al.,
2014). Aparna Upadhyay et al., 2013 reported that the time-dependent toxic effects of tested
plant products may be due to the uptake of active components by snails, which progressively
increases in the body with an increase in exposure duration. It is also possible that the active
compound(s) could change into more toxic forms in the aquarium water or in the snail’s body
due to the action of various enzymes. R* value explained that more than 80% cases able to
explained in the model. With regard to the molluscicidal activity of the cold water leaf and
hot water (35°C) leaf extracts proves the efficacy of Sphagneticola calendulacea on I. exustus
in in the laboratory condition.
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