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ABSTRACT 
 

Giant African snail, Achatina fulica, a molluscan pest is posing a serious threat to mulberry in few hot spot 
areas of Karnataka, Tamil Nadu and other states.  The snail is a highly polyphagous damaging more than 500 
plant species including fruit crops, vegetables, ornamental plants and field crops. Its conspicuous occurrence 
is noticed during rainy season. The climatic conditions like high humidity (>80%) and moderate temperature 
(9 - 29° C) are more congenial for the population build-up of the pest. With regard to management 
strategies, among physical method of trapping, papaya stem waste was found to be the best material 
followed by mulberry shoots and cabbage. Among chemical baits evaluated Metaldehyde (2.5% DP) was found 
highly specific and efficient against target organism in all weather conditions causing highest mortality due to 
excessive secretion of mucus compared to Dichlorvos and Methomil baits. The bio-assay studies revealed that 
Metaldehyde bait is non-toxic to silkworms both by direct contact with silkworm in the rearing bed as well as 
by feeding mulberry leaves from the mulberry plants treated with Metaldehyde pellets applied to the soil 
around the mulberry plant base followed by irrigation.  
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INTRODUCTION 
 

Mulberry (Morus spp.) is inhabited by various insect 

pests like Pink mealy bug (Maconellicoccus hirsutus), 
Papaya mealy bug (Paracoccus marginatus), leaf roller 
(Diaphania pulverulentalis), thrips (Pseudodendrothrips 
mori), white fly (Dialeuropora decmpuncta) Bihar hairy 
caterpillar (Spilosoma obliqua), jassid (Emposca 
flaviscens) and cutworm (Spodoptera litura) etc. which 
brings down the leaf productivity and quality by 20-25% 
(Rajadurai et al., 2005, Dandin & Giridhar, 2010, 
Narendra Kumar et al, 2011).  

 
In recent years, a non-insect pest, Achatina fulica 
Bowdich (Giant African snail) (Phylum: Mollusca, class: 
Gastropoda, order: Stylommatophora, family: 
Achatinidae) known for its destructive nature on 
cultivated plants where ever it occurs, most damaging 
land snail pests rank next only to insects (Ravi Kumara 
et al., 2007). It has spread to most of the Indo-Pacific 
areas including India, Sri Lanka, Malaysia, China, 
Taiwan, Japan, Philippines, Hawaii etc., (Anonymous, 
2000).  As the snails live up to five years with a total 
egg clutch up to 1,000 and 100 hatchling snails could 
produce 1 trillion individuals in a little over 7 years 
(Raut and Barker, 2002). 
 

 The snail is a highly polyphagous, nocturnal pest 
damaging more than 500 plant species including fruit 
crops, vegetables, ornamental plants and field crops. It 
feeds on all parts of the mulberry plant including the 
outer tender bark (Fig.1). Besides, the stinking smell of 
mucus layer released by them averse the silkworms 
from feeding (Shree et al., 2006). It is conspicuous 
occurrence is generally noticed during rainy season 
and the climate conditions like high humidity (>80%) 
and moderate temperature (9°C - 29° C) are more 
congenial for the population build-up of the pest 
(Thakur, 1998 and 2003).   
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Figure-1. Damage of mulberry plants by giant 
African snail 
 

    
 
In recent times with change in environmental 

conditions abiotic and biotic factors, like temperature, 
rainfall, humidity, fertilizer doses, irrigation methods, 
natural enemy complex etc. this pest Achatina fulica, 
hitherto considered endemic and minor has become a 
major pest to mulberry threatening the sericulture 
industry especially in southern sericultural belt of 
Karnataka (Narendra Kumar et al., 2011; Sreenivas et 
al., 2011). Considering economic threat of the pest in 
mulberry ecosystem the present study was conducted 
to evaluate the effective chemical baits against snails 
and safety to silkworm.   
 

MATERIALS AND METHODS 

 
      The study was conducted at the insectary of Pest 
Management Laboratory (PML), Central Sericultural 
Research and Training Institute (CSR&TI), Mysuru.  
Achatina fulica, were reared in control conditions (Fig.2) 
for evaluation of effective trapping materials and 
chemical baits and also bio-assay studies of the 
identified chemical for its safety to silkworms.   
 

Evaluation of trapping materials under 
mechanical methods: 
     Plant materials and organic substances such as 
papaya stem waste, banana sheath waste, sugarcane 
bagasse, areca leaf waste, vegetable waste (especially 
cabbage), etc., are known to attract snail population 
towards them. Among them locally and easily available 
materials viz. papaya stem waste, cabbage and 
mulberry shoots were selected for evaluation. 
 

     In this experiment, five kilograms each of split 
papaya stem waste, cabbage and left out mulberry 
shoots were placed in two rows randomly with 3 
replications at a distance of 10 feet in an isolation 
chamber of dimension 40 ft x 30 ft having mulberry 
plantation with 3 ft x 3 ft spacing. A known number of 
snails (50 numbers) were released at the centre of each 
replication in the evening hours. After 15 hours, 
numbers of snails attracted and hiding under different 
trapping materials were counted. The standing mulberry 

crop was considered as control. The trapping material 
harboring more number of snails was considered as the 
most effective trapping material. 
 
Figure-2. Snail rearing 
 

 
 

Evaluation of chemical baits against snails: 
     Three chemicals viz., Metaldehyde, Methomil and 
Dichlorovos were selected for evaluation of their impact 
on the snails. Ten adult snails were kept in an aerated 
plastic box (size 12” dia) and 2-3 Metaldehyde pellets 
(Fig.3) were kept in each box for direct contact with 
silkworm along with control (no pellets) with three 
replications. The mortality of snails was recorded at 
intervals of 24 hours for 6 days. The experiment was 
repeated with 3 trials.   
 
Figure-3. Metaldehyde pellets 
 

 
 
      In another set of experiment, Dichlorvos (76% EC) 
bait was prepared by mixing 250 ml dichorovos with 
200.0g fermented Jaggary solution and 1000.0 g wheat 
floor. The bait was fed to 10 snails and observed for 
mortality at 24 hrs interval. Simultaneously control batch 
was also maintained. 
 

     Similarly, Methomil (40SP) bait was prepared by 
mixing 10.0 g chemical to the 200.0 g fermented 
jaggary solution and 1000.0 g wheat bran with 400.0 ml 
water. The bait was fed to 10 snails individually in an 
aerated plastic round box. Simultaneously control batch 
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was also maintained. The observation on the mortality 
was recorded at 24 h interval. 
 

Bio-assay studies of Metaldehyde (2.5%) for 
the safety of silkworms 
This experiment was conducted in the laboratory by 
utilizing 4

th
 age silkworms till spinning. A total of 50 

silkworms in 3 replications and 3 trails were maintained 
in small plastic rearing trays (size: 2’ x 3’) by following 
standard rearing procedure as per Kawakami (2001). 
Mulberry leaf was fed to silk worm along with 10-15 
metaldehyde pellets in the rearing trays to assess the 
toxicity (Fig.4).  
 
Figure-4. Silkworm rearing with metaldehyde pellets 

 

 
 
Data on mortality of silkworms at 24 h interval were 
recorded. Similarly, mulberry leaf harvested from the 
mulberry plants treated with Metaldehyde pellets 
applied to the soil around the mulberry plant base 
followed by irrigation was also evaluated for 
phytotoxicity (Fig.5).  Mulberry leaves harvested from 
the treated plants were fed to silkworm at the intervals 
of 5, 10, 15, 20, 25 days after treatment (DAT). 
 
Figure-5. Application of metaldehyde pellets to 

mulberry plants 

 

 
 
 

RESULTS AND DISCUSSION 
 

Evaluation of trapping materials: 
     Certain plant materials and organic substances such 
as papaya stem waste, banana sheath waste, 
sugarcane bagasse, areca leaf waste, vegetable waste 
(especially cabbage), etc are known to attract snail 
population towards them.  
 

      Number of snails attracted in 24 h by different 
trapping materials is presented at Table 1. The number 
varied significantly with different materials. The results 
revealed the papaya stem waste has attracted 
maximum number of snails (17.91) followed by 
mulberry shoots (13.82) with least preference to 
cabbage (7.49).   
 
Table – 1. Evaluation of trapping materials under 
mechanical methods (Av. of 3 trials) 

 

Sl. 
No. 

Treatments 
No. of Snails 

trapped 
Rank of 

Treatments 

1. T-0 (control) 3.78
D
 5 

2. T-1 (papaya 
stem) 

17.91
A
 1 

3. T-2 (Cabbage) 7.49
C
 3 

4. T-3 (mulberry 
shoots) 

13.82
B
 2 

5. Escaped 7.00
C
 4 

 General Mean 10.00  
 p-Value <.0001  
 CV(%) 23.71  
 SE(d) 1.043  
 LSD at 5% 2.1246  

(Means with at least one letter common are not 
statistically significant using Fisher's Least Significant 
Difference) 
 
 
Therefore, papaya stem waste can be used for trapping 
the snails in the mulberry gardens, in the absence of 
which left out mulberry shoots can be used. The above 
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result has been supported by the studies conducted by 
Ravikumar et al., (2007) in the Areca eco-system in 
Shivamogga, wherein papaya stem waste attracted 
maximum snail population (55.66) on exposure for 24 h, 
followed by vegetable waste (48.33), fishmeal (18.33), 
areca leaf waste (15.33), banana sheath waste (10.00), 
sugarcane bagasse (3.33), leaf litter (3.33) and FYM 
(1.0).  Similarly, Mahendale and Bhagwat (2004) also 
confirmed that cabbage fresh leaf waste was second 
best attractant next to papaya stem waste for trapping 
purpose.   

 
Evaluation of chemical baits/pellets against 
snails: 
     With regard to three chemicals baits evaluated, the 
molluscicide, Metaldehyde (2.5%) was found to be 
more effective compared to Dichlorvos and Methomil 
baits. The mortality of snails due to various chemicals 
screened is presented at Table 2. Metaldehyde caused 
a mortality of 70% two days after treatment and 100% 
mortality four days after treatment. However, no 
mortality was recorded with dichlorvos and methomil 
bait on day-1 and 3.33% and 1.11% on day-2 after 
treatment and highest mortality was recorded with 
dichlorvos 96.67% and methomil 75.56% on day-6.   
 

     According to Javaregowda (2006) metaldehyde 
(2.5%) was found to be most effective and registered 

highest mortality after one day followed by 
Monocrotophos bait. Utility of different dosage of 
metaldehyde is reported by different workers in different 
horticulture ecosystems. Sharma and Agarwal (1989) 
reported 5 % metaldehyde pellets at 25 kg/ha to 
manage the snails and Basavaraju et al., (2000) 
reported 2.5% metaldehyde pellets effective in 
controlling the snail occurring on betel vine (Piper betel) 
in Karnataka during kharif. Under lab conditions 
Basavaraju et al., (2001), found metaldehyde pellets as 
most effective against A. fulica, compared to methomyl 
and carbofuran. The results of field experiments 
showed that Metaldehyde application (25 kg 2.5% 
metaldehyde pellets/ha) all along the borders of newly-
established betel vine gardens was effective against 
snails. Rao and Singh (2002) reported mortality ranging 
from 49 to 74 snails per plant using Snail Kill (i.e, 
metaldehyde).  
 

     Ravikumara et al. (2007) found highest number of 
snails attracted to papaya stems waste bait along with 
metaldehyde (6.0 kg metaldehyde bait per acre). 
Metaldehyde based traps placed during or just after the 
onset of monsoon were effective in controlling snails in 
vanillary in Tamil Nadu (Vanitha et al., 2008). 
Metaldehyde 2.5% pellets (25 Kg/ha) along with 
methomyl 40SP@10g/Kg of fermented food bait (50 Kg 
wheat bran+5 Kg Jaggery+yeast 30 g/ha) gave 70% 
control (Shevale and Bedse, 2009).  Javaregowda 

Table–2. Laboratory Evaluation of chemicals against snails (Av. of 3 trials) 
 

 
Sl.No. 

    Treatment 
% Mortality (day-wise) 

Day- 1 Day- 2 Day- 3 Day- 4 Day- 5 Day- 6 

1. Metaldehyde 6.67 70.00 95.56 100 100 100 

2. Dichlorvos 0 3.33 57.78 78.89 87.78 96.67 

3. Methomil 0 1.11 6.67 43.33 58.89 75.56 

4. Control 0 0 0 0 0 0 

  
Table–3. Bio-assay studies of Metaldehyde (2.5%) pellets on silkworm rearing bed along with mulberry 
leaf. 
 

Sl.  
No. 

     Treatment 
Mortality of snails (%) 

Day- 1 
Day- 

2 
Day- 

3 
Day- 

4 
Day- 

5 
Day- 

6 
Day- 

7 
Day- 

8 
Day- 

9 
Day- 
10 

1. 

Metaldehyde 
(2.5%) pellets 
with rearing 
bed 

No Mortality 

2. Control No Mortality 

 
Table-4. Bio-assay studies of mulberry leaves harvested from mulberry plants treated with Metaldehyde 
(2.5%) pellets applied to the soil around the mulberry plant base fed to silkworm. 
 

Sl.  
No. Treatment 

Mortality of snails (%) 

 Day- 5 Day- 10 Day- 15 Day- 20 Day- 25 

1. 
Mulberry leaf harvested from  Metaldehyde 
treated plant 

No Mortality 

2. Control No Mortality 
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(2006) and Ravikumar et al., (2007) also reported the 
superior efficacy of metaldehyde and the least 
effectiveness of lime powder against A. fulica, which is 
in conformity with the present findings. 
 

     The mode of action of metaldehyde on snails and 
slugs was investigated in detail in several studies by 
Triebskorn et al. (Triebskorn, 1989; Triebskorn & Ebert, 
1989; Triebskorn & Schweizer, 1990; Triebskorn et 
al.1998). The main findings of these studies were that 
the mucus cells of slugs and snails, typical for land 
molluscs, essential for land–life are irreversibly 
destroyed. It is also observed that the mortality of snails 
was caused due to excessive secretion of mucus in the 
laboratory studies (Fig.6). These findings also enlighten 
the fact that Mataldehyde is a highly specific 
molluscicide.  
  
Figure-6. Mortality of snails due to excessive 
secretion of mucus 
 

 
 

 

Bio-assay studies of Metaldehyde (2.5%) for 
the safety of silkworms 
      In the present study, when the Metaldehyde 
palettes were fed to silkworm along with mulberry leaf in 
the rearing trays so as to cause physical contact with 
the silkworms, no mortality was observed (Table -3). 
Similarly, mulberry leaves harvested from mulberry 
plants treated with Metaldehyde pellets applied to the 
soil around the mulberry plant base were fed to 
silkworms then also no mortality of silkworms was 
observed (Table-4). This clearly reveals that 
Metaldehyde is non-toxic and safe to silkworms. The 
results were supported by Bieri (2003).  Srivastava and 
Upadhyay (2013); Bieri (2003) has revealed that 
metaldehyde is not phytotoxic and no cases of negative 
effect have been recorded on insects, annelids, wild 
living mammals and fishes. It acts as a highly specific 
molluscicide and efficient against both snails and slugs. 
Further, the chemical does not show any tendency to 
accumulate in soil, water bodies, plants and mammals. 
Under natural conditions it completely degrades to 
carbon dioxide and water.  

 

CONCLUSION 
 
     Giant African snails emerging as serious pests with 
devastating effect in traditional sericultural areas of 
Karnataka, Tamil Nadu and other states with high 
incidence leading to a leaf yield loss to the extent of 
10% in mulberry as per the field estimation conducted 
at CSR & TI, Mysuru during 2012-13. They are 
nocturnal in habit with several alternate host plants. 
Their infestation starts with the onset of monsoon and 
under go either hibernation or aestivation during severe 
winter or summer and hence farmers should keep a 
vigil over the pest during rainy season. Papaya stem 
waste serves as a good locally available material for 
trapping the snails. 
 

     If the population is too high, the host specific and 
effective molluscicide Metaldehyde (2.5%) pellets can 
be used for effective management of Giant African 
snails and it is safe to silkworm in all stages and non-
phytotoxic.  This study is also in conformity of the 
findings of Bieri (2003) who reported that metaldehyde 
is not phytotoxic and no cases of negative effect has 
been recorded on insects, annelids, wild living 
mammals and fishes. It acts as a highly specific 
molluscicide and efficient against both snails and slugs 
and can be used at any stage of silkworm rearing. 
 

Acknowledgement 
 
     The authors are thankful to Dr. S.M.H. Qadri, 
Director (Retd.), Dr.B.B. Bindroo, Director (Retd.), Dr. 
Vinod Kumar, Scientist-D, CSRTI, Mysore for the 
guidance, encouragement and all necessary help 
rendered throughout the study period. 
Acknowledgements are also due to Dr. K. 
Sathyaprasad, Scientist- D, BSF, NSSO, CSB, 
Nagamangala, Dr. A.K. Chakravarthy, Head, Division of 
Entomology & Nematology, IIHR, Bangalore.  

 

Conflict of Interests 
 

      Authors declare that there is no conflict of interests 
regarding the publication of this paper. 

 

References 

 
[1]. Anonymous, 2000. DPI notes on giant Africa snail. 

Animal and plant health services, DPJ, Queensland, p. 
1-9. 

[2]. Basavaraju, S. B., Hipparagi, K., Gowda, C.L., 
Jamagandi and Murthy, N.K. 2000. Preliminary survey 
on the incidence of Achatina fulica in Davanagere 
District. Current Research, 29: 129. 

[3]. Basavaraju, B. S. Kulapati Hipparagi 
Chinnamadegowda, C. and Krishnamurthy, N. 2001. 
Management of giant African snail in betelvine garden. 
Current Research, 30 (7/8): 116-118.   



B.T. Sreenivasa                                                                                                                      Copyright@2016 

294 |© 2016 Global Science Publishing Group, USA                                                        Biolife | 2016 | Vol 4 | Issue 2   

 

[4]. Bieri, M. 2003. The environmental profile of 
metaldehyde. In: G. B. J. Dussard, Slugs and Snails, 
Agricultural, Veterinary & Environmental Perspectives. 

BCPC Proceedings no. 80, pp: 255–260.  
[5]. Dandin, S.B. and Giridhar, K. 2010. Handbook of 

Sericulture Technologies: 4th Revised Edition. Central 
Silk Board Publication, Bangalore. 

[6]. Javaregowda. 2006. Incidence of snail, Achatina fulica 
(Bowdich) in betel vine and its management. Pest 
Management in Horticultural Ecosystems, 12(1): 41-43. 

[7]. Kawakami, K. 2001. Illustrated working process of new 
bivoltine silkworm rearing technology. Published by 
PPPBST Project, JICA, India. pp.87. 

[8]. K. Srivastava and V.B. Upadhyay. 2013. Effect of 
phytoecdysteroid on fecundity of Multivoltine mulberry 
silkworm Bombyx mori Linn. Biolife. 1(3), 78-83. 

[9]. Mahendale, S.K. and Bhagwat, N.R. 2004. Mass 
trapping of land snail, Ariphanta bajandera with cabbage 
and cauliflower waste leaves as food lure trap. 
Pestology, 28: 43-46. 

[10]. Narendra Kumar, J.B., Shekhar, M.A and Qadri, S.M.H. 
2011. Giant African Snail in Mulberry: Physiology and 
management. Indian Silk, 1 (12): 4-5. 

[11]. Rajadurai, S. 2005. Mulberry Pest Management. In: A 
Text Book on Mulberry Crop Protection.  Edt. By Dr. 
Govindaiah et al., CSB Publication. Pp. 277-459. 

[12]. Ravikumar, Naik, M., Manjunatha, M. and Pradeep, S. 
2007. Evaluation of attractant material and bait for the 
management of giant African snail, Achatina fulica 
Bowdich, Karnataka J. Agric., Sci., 20(2): 288-290. 

[13]. Raut, S. K. and Barker, G. M. 2002.  Achatina fulica 

Bowdich and other Achatinidae as pests in tropical 
agricultural.  In: Barker GM (eds.), Mollusc as Crop 
pests. CABI Publishing, Wallingford: 55-114. 

[14]. Rao, I. G and Singh, D. K. 2002. Toxic effect of single 
and binary treatments of synthetic and plant-derived 
molluscicides against Achatina fulica. Applied 
Toxicology, 22(3): pp. 211–215. 

[15]. Sharma, D. D. and Agarwal, M. L. 1989. Save your 
crops from giant African snail. Indian Farming, 38(12): 

15, 22.  
[16]. Shevale, B. S. and Bedse, V. L. 2009.  Evaluation of 

different poison baits for the management of giant 
African snail, Achatina fulica Bowdich. Pest 
Management in Horticultural Ecosystems, 15(2): 147-
149. 

[17]. Shree, M.P., Ravikumar, K. and Nagaveni, V. 2006. 
Infestation of giant African snail on mulberry. Indian Silk, 

July, 2006. 
[18]. Sreenivas, B.T., Shekhar, M.A., Anantharaman, K.V and 

Narendra Kumar, J.B. 2011. Giant African Snail 
infestation in Hosakote too!. Indian Silk, 1 (12): 9. 

[19]. Thakur, S. 1998. Studies on food preference and biology 
of gaint African snail, Achatina fulica in Bihar. Journal of 
Ecobiology, 10: 103-109. 

[20]. Thakur, S. 2003. Population dynamics of gaint African 
snail Achatina fulica Bowdich (Stylommaphora: 
Achatinidae) in North Bihar.  Journal of Applied 
Zoological Research, 14: 151-154.  

[21]. Triebskorn, R. 1989.  Ultrastructural changes in the 
digestive tract of Deroceras reticulatum (Muller) induced 
by a carbamate molluscicides and metaldehyde. 
Malacologia, 31: 141-156.  

[22]. Triebskorn, R. and Ebert, D.  1989.  The importance of 
mucus production in slugs’ reaction to molluscicides and 
the impact of molluscicides on the mucus producing 

system.  In: Slugs and Snails in World Agriculture, ed. IF 
Henderson, pp. 373-378. BCPC Monograph No. 41. 

[23]. Triebskorn, R. and Schweizer, H. 1990.  Influence du 
molluscicide metaldehyde sur les mucocytes du tractus 
digestif de la petite Limace grise (Deroceras reticulatum 
Muller).  ANPP Annales 1990. Conference internationale 
sur les ravagerurs en agruculture, Versailles. Tome I, 

183-190. 
[24]. Triebskorn, R., Christensen, K., Heim, I. 1998.  Effects of 

orally and dermally applied metaldehyde on mucus cells 
of slugs (Deroceras reticulatum) depending on 
temperature and duration of exposure.  Journal of 
Molluscan Studies, 64: 467-487. 

[25]. Vanitha, K., Karuppuchamy, P. and Sivasubramanian, P. 
2008.  Comparative efficacy of bait traps against giant 
African snail, Achatina fulica attacking vanilla.  Annals of 
Plant Protection Science, 16(1) : 203-267. 
 

 
 
 
 

 
**** 


