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  Abstract 
Snail control is one of the most important tools in the campaign to reduce the 
incidence of fascioliasis. Essential oils and/or their constituents are gaining in-
creasing interest for using as safe alternatives to pesticides for controlling various 
pests including gastropods. In the present study, some of the essential oils dem-
onstrated as potent molluscicides against the vector snail Lymnaea acuminata. 
The main objective of this research is to evaluate the molluscicidal activity of the 
essential oils of Cymbopogon nervatus and Boswellia papyrifera against the snail 
Lymnaea acuminata. It is evident from the present results that C. nervatus and B. 
papyrifera essential oils exhibited as strong molluscicides of plant origin. The 
present study can be helpful to reduce the incidence of fascioliasis. These essen-
tial oils may offer an alternative tool for the control of fascioliasis in cattle popu-
lation of eastern Uttar Pradesh of India. 
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1. Introduction 

Certain freshwater snails are of great economic importance because they act as intermediate hosts for digenean tre-
matodes. Two such flukes, Fasciola hepatica and Fasciola gigantica, are transmitted by the snail Lymnaea acuminata 
which cause endemic disease fascioliasis in cattle population of eastern region of the state of Uttar Pradesh in India 
[1-2]. An obvious solution is to reduce the incidence of fascioliasis is to de-link the life cycle of fluke by destroying the 
vector snails [3-10]. The development of a selective and safe molluscicide should always be a realistic goal. It must be 
effective at low concentrations and exert minimal adverse effect on the other biota sharing the same habitat with snail. 
Lack of contact between molluscicides and target snail population due to mushy vegetation, dilution in upwelling se-
wage water are two main causes of the failure of snail control programme. It has been reported earlier that the utiliza-
tion of attractants, arrestants, phagostimulants and toxic factors in control release formulations or bait formulations de-
signed to remove trematode host snails from the fresh water environment is cost effective and ecologically acceptable 
[11]. The snails use chemical signals for locating food sources. These signals are released from the dead and living aq-
uatic organisms into the modular system of the snails [12-16]. Bait formulation containing attractant and a molluscicide 
is an expedient approach in order to lure the target snail population to the molluscicide. In the present study the essential 
oils of different plant derived molluscicides have been used against the vector snail Lymnaea acuminata. The interest in 
essential oils is widespread, and has seen them proven effective against various pests including insects, mites, fungi, and 
nematodes [17]. The most toxic oils overall seem to be thyme, oregano, basil, rosemary, and mint; however, testing of a 
wider range of oils on various pests will likely reveal particular activity of certain oils against certain pests [18-25]. 
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2. Materials and Methods 

2.1 Tested material 

Plant species, Cymbopogon nervatus and Boswellia papyrifera leaves were collected from the botanical garden of the 
college. These plant materials were carefully examined for identification by the Herbarium at the Botany Department, 
M. G. P. G. College, Gorakhpur, Uttar Pradesh, India. 

2.2 Isolation of essential oils 

The essential oils of Cymbopogon nervatus leaves and Boswellia papyrifera resin were obtained by hydrodistillation 
method described in British Pharmacopoeia [26]. 

2.3 Collection of Snails 

Adult Lymnaea acuminata (2.25±0.20 cm in length) were collected locally from lakes and low lying submerged 
fields in Gorakhpur. The snails were acclimatized for 72 hours in dechlorinated tap water at 25±10 C. The pH of the 
water was 7.1-7.3 and dissolved oxygen, free carbon dioxide and bicarbonate alkalinity were set to 6.5-7.2 mg/l, 5.2-6.3 
mg/l and 102.0-105.0 mg/l, respectively. 

Lethal concentration values (LC50), lower and upper confidence limits (LCL and UCL), slope values, t- ratio, ‘g’ 
value and heterogeneity factor were calculated using POLO computer programme [27]. The product moment correlation 
coefficient was applied between different data obtained in Tables 1 [28]. 

Table 1. Molluscicidal activity and lethality of Cymbopogon nervatus and Boswellia papyrifera essential oil extracts against the 
snail Lymnaea acuminata 

Exposure period Molluscicides LC50 LCL UCL Slope Value t-ratio g-value Heterogeneity 

24h 
Cymbopogon nervatus 3.57 1.07 4.38 1.8±0.45 3.92 0.24 0.28 

Boswellia papyrifera 2.35 0.84 4.1 1.45±0.33 4.38 0.20 0.32 

48h 
Cymbopogon nervatus 2.99 0.93 11.29 1.12±0.37 3.03 0.41 0.15 

Boswellia papyrifera 2.11 0.59 2.59 1.14±0.27 4.15 0.22 0.16 

72h 
Cymbopogon nervatus 2.50 0.61 2.0 1.16±0.34 3.35 0.34 0.22 

Boswellia papyrifera 2.70 0.24 0.45 1.34±0.25 5.21 0.14 0.28 

96h 
Cymbopogon nervatus 2.1 0.64 0.88 2.61±0.50 5.22 0.14 0.29 

Boswellia papyrifera 1.90 0.50 0.73 2.71±0.61 4.45 0.19 0.11 

Notes: Product moment correlation showed significant (p<0.05); negative correlation in between the exposure period and LC50 of different mollus-
cicides. 

3. Results and Discussion 
Mollusciciding is still considered as the most important means of controlling fascioliasis transmission. In rural com-

munities, the cost of synthetic molluscicides and/or chemotherapy prohibits their use. Plant molluscicides, applied as 
crude aqueous suspensions are the source of cheap, effective and environmentally acceptable alternatives. The discov-
ery of the potent molluscicidal properties of some plant-derived agents in Mortality was expressed on probit probabili-
ties and plotted against the log. Transformed values of aromatic water extract concentration. The results of the toxicity 
of the investigated essential water solutions against the tested snails are presented in Table 1. 

The slope values given in Tables 1 were steep. Separate estimate of LC50 based on each of the six replicates was 
found to be within 95% confidence limits. The t-ratio was greater than 1.96 and the heterogeneity less than 1.0. The ‘g’ 
value was less than 0.5 at all probability levels (90, 95, 99). 

The essential oil water extracts of the Cymbopogan nervatus leaves exhibited high toxic effects on Lymnaea acumi-
nata (24h LC50 -3.57) whereas the essential oil water solution extract of the Boswellia papyrifera resin also showed 
high toxic effects (24h LC50 -2.35). It was evident from the present results that C. nervatus and B. papyrifera essential 
oils are potential sources of botanical molluscicides. Their toxic effect is dose dependent. This is the first evaluation of 
these plants against the hosts of fascioliasis. The good results observed offer an alternative tool for the control of fasci-
oliasis. Bioassay-directed fractions of the active crude materials, to isolate and identify the compound responsible of the 
molluscicidal activity, are essential to understand the mechanisms involved [29-31]. In the conclusion, it can be stated 
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that the plant derived essential oils might be used as an effective tool for controlling the molluscan pests to reduce the 
incidence of fascioliasis. Its further studies can be helpful in integrated snail control programme. 
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