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ABSTRACT

Green mustard, Brassica rapa L. locally known by the generic name ‘sawi’ is
the most popular leaf vegetable in Malaysia. Several cultivars differentiated by their
stem colour, leaf size and flowering habits are grown locally. Problems of sawi
cultivation are insect, disease and snails. One of the important snails that attack B.
rapa is Graceful Awlsnail (Allopeasgracile). The snail attacks during seedling
stages and 1-2 weeks after the green mustard was planted. Application of synthetic
molluscicide such as metaldehyde and methiodicarb is an effective ways for
controlling snail; however, it can contribute to detrimental effects to environment
and biodiversity. Therefore, alternative methods in controlling the snail using
natural repellents could help to reduce the negative impact of synthetic
molluscicides. Repellents such as neem, tea and coffee have been reported to be
effective in controlling snail. However, another cheap repellent, cockle shell has
shown to be a promising repellent, although it has not been scientifically reported.
The objective of this experiment is to determine the effectiveness of cockle shells
as repellent for controlling A.gracile. This experiment was conducted in glasshouse
in Field 2 Universiti Putra Malaysia for rearing the snail and Laboratory C, Block
E, University Putra Malaysia for repellent study; five treatments of Cockle shell
with 5 replications were used. Each replicates consisted of 25 snails. The
experiment was arranged in randomized complete block design. Parameter taken
was the time for the snail to move away from the burnt cockle shell to the furthest
distance in petri dish. The result shown burnt cockle shell is successfully repelled
the snail and the amount of cockle shells powder needed is correlated to the stages

of the snails with younger stage snails repelled faster compared to later stages snail.
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ABSTRAK

Sawi  hijau, ataunamasaintifiknyaadalah  Brassica Rapa L
adalahsayuranhijauberdaun yang popular di Malaysia.Masalah penanaman sawi
adalah serangga, penyakit dan siput. Salah satu siput penting menyerang B. Rapa
adalah siput panjang kecil (Allopeas gracile). Serangan siput banyak semasa
peringkat anak benih dan 1-2 minggu selepas sawi hijau ditanam. Penggunaan
racun siput sintetik seperti metaldehyde dan methiodicarb adalah cara yang
berkesan untuk mengawal siput, tetapi menyumbang kepada kesan buruk kepada
alam sekitar dan biodiversiti. Oleh itu, kaedah alternatif dalam mengawal siput
dengan menggunakan penghalau semulajadi boleh membantu untuk
mengurangkan kesan negatif daripada racun siput sintetik. Penghalau seperti
bambu, teh dan kopi telah dilaporkan berkesan dalam mengawal siput. Walau
bagaimanapun, satu lagi kaedah murah yang menggunakan penghalau semulajadi,
kulit kerang bakar telah menunjukkan kesan positif untuk menjadi penghalau
semulajadi,walaupun ia tidak pernah dilaporkan secara saintifik. Objektif
eksperimen ini adalah untuk menentukan keberkesanan kulit kerang bakar sebagai
penghalau untuk mengawal A.gracile. Eksperimen dijalankan di rumah kaca di
Ladang 2 Universiti Putra Malaysia untuk pemeliharaan siput dan Makmal C, Blok
E, Universiti Putra Malaysia untuk kajian penghalau .5 rawatan kulit kerangbakar
dengan 5 replikasi telah digunakan. Setiap replikasi terdiri daripada 25 siput.
Eksperimen disusun dalam reka bentuk blok lengkap secara rawak (RCBD).
Parameter yang diambil ialah masa untuk siput untuk bergerak dari serbuk kulit
kerang bakar dengan jarak siput dalam piring petri. Keputusan eksperimen
menunjukkan serbuk kulit kerang bakar dapat menghalau siput dan hanya jumlah

kuantiti yang sedikit diperlukan untuk menghalau siput bersaiz kecil.



CHAPTER 1

1.0 INTRODUCTION

Snails are common pests in Malaysian agriculture sectors especially in
vegetables, herbaceous plant, seedling and fruit ripening close to the ground like
strawberries and tomatoes. All types of snails are classified as mollusc and categories
in the phylum Mollusca because they have hard shell that protects their bodies. Most
of molluscs have no stereotyped pattern, as in a segmented worm or a jointed
arthropod and they also have no skeleton. They are unique animals because they can
adapt to a variety of living conditions and doesn’t require large amount of food. Most
of them are slow moving and confined to rather special habitats. They also bear the
adaptive stamp of environment in a far more obvious way than more active animals
that can move about widely. They are get their food directly from foliage and fruits.
They are destructive agricultural pests causing economic damage to a wide variety of

plants including horticulture, field crops, and forestry.

Damage caused by snails depends not only on their activity and population
density, but also on their feeding habits, which differ from one species to another. The
damage causes considerable financial loss on crops such as cereal, vegetables, as well
as other agricultural and field crops. The land snails feed on leaves, roots, tubers and
ornamental plants (Bishara et al., 1968; EI-Okda, 1981). In addition, during its
movement it causes an undesirable smell which prevents men and even animals from
feeding on these contaminated plants (EI-Okda, 1984; Kassab&Daoud, 1964). Crops
contaminated by snail slime lose their marketability and their export potential in many

countries (Baker & Hawke, 1990; Ittah&Zisman, 1992).



One of the most serious snails that attack vegetables is Allopeasgracileknown as
Graceful Awlsnail. The present of this pest in organic farm, vegetable farm and also
glasshouses can result in low yield production and slow growth of the vegetables. The
Graceful Awlsnail caused insignificant damage to young leaves, seedlings and it will
make the vegetables growth abnormalities and become stunted or it’s also can cause
death. Consequently, different types of chemical utilization are used to overcome the
problem. It is difficult to effectively control this species with metaldehyde baits in
humid environments. According to Martin, 1991; Kelly & Martin, 1989, there are
many agricultural situations where poison baits are not desirable, because of danger to
non-target organism like birds and dogs, difficulty in placing baits where snails are

feeding, or low attractiveness of baits to target pests.

One possible means of coping with this problem is to use material such
as natural products that acts as a repellent as well as a control agent for this pest.
Repellent means to drive back, the movement away being repulsion. There are some of
repellent for repel the snail at the garden or farm like tea, coffee, neem, peppermint
and others. However, it also found burnt cockle shell powder can repell snails and

practice in organic farms at Bangi (Norida, 2012).Therefore the objectives of this

study are:
1. To study the potential of burnt cockle shells powder as snail repellent.
2. To determine the effective application rate of burnt cockle shells powder in

repelling the snail.



Sum of

Source DF Squares Mean Square F Value Pr> F
Model 8 1827.222168 228.402771 21.03 <.0001
Error 16 173.782656 10.861416
Corrected Total 24 2001.004824

R-Square CoeffVar Root MSE time Mean

0.913152 22.21518 3.295666 14.83520

Source DF Anova SS Mean Square F Value Pr> F
trt4 1323.621664 330.905416 30.47 <.0001

stage 0 0.000000 T .

rep 4 503.600504 125.900126 11.59 0.0001

trt*stage 0 0.000000

Duncan Grouping Mean N trt
A 28.858 5 con
B 13.962 5 tl
B
€ B 12.602 5 t2
c B
C B 10.550 5 t3
C
C 8.204 5 t4
REFERENCES

Ahmed, I. A., Hopkins, P. M., &Winlow, W. (1997). Low concentrations of

caffeineraise intracellular calcium concentration only in the presence of

35



extracellular calciumin cultured molluscan neurons. General Pharmacology

28:245-250.

Andrews, P., Thyssen, J., Lorke, D. (1982). The biology and toxicology of

molluscicide, Bayluscide.Pharmacology Thermology. 19: 245-95.

Anon. (2009), Animal Repellent.Wikipedia.n.d. Retrieved 5 January 2013 from

http://en.wikipedia.org/wiki/Animal repellent

AwangHazmi, AJ., Zuki, A.B.Z., Noordin, M.M., Jalila, A., Norimah, Y. (2007).
Mineral Composition of the cockle (Anadaragranosa) shells of West Coast of
Peninsular Malaysia and its potential as biometrical for use in bone repair.

Journal of Animal and Veterinary Advance. 6(5): 591-594

Baker, G.H. & Hawke B.G. (1990). Life history and population dynamics of
Thebapisana(mollusca: Helicidae), in cereal pasture rotation. Journal of

Applied Ecology 27:16-29.

Bishara, S.I., Hassan, M.S. &Kalliny, A.S. (1968). Studies on some land snails
injurious to agriculture in U.AR. Revue de zoologie et de

botaniqueafricainesLxx VII (3-4): 239-252.

Christopher, R. (1947). Insect Repellents Principles, Methods, and Uses, pp. 31. Bota

Raton: CRS Press.

Claudi, R. & Mackie, G.L. (1994). Practical Manual for Zebra Mussel Monitoring and

Control, pp.227. Bota Raton:CRC Press.

36


http://en.wikipedia.org/wiki/Animal_repellent

Cook, B. J., & Holman, G. M. (1980). Activation of potassium depolarized visceral
muscles by proctolin and caffeine in the cockroach Leucophaeamaderae.

Comparative Biochemistry and Physiology 67:115-120.

Dundee, D.S. (1970). Introduced Gulf Coast Mollusks.Tolane Studies in Zoology and

Botany 16(3): 101-115.

Dundee, D.S. (1971). Subulinids and Veronicellids in the United States.The Biologist

53(3): 128-132.

Dundee, D.S. (1974). Catalogue of Introduced Mollusks of Eastern North America

(North of Mexico).Sterkiana No. 55: 1-37.

El-Okda, M.K.K (1980). Land snails of economic importance on vegetable at

Alexandria neighbouring region. Agricultural Research Review 58: 79-85.

El-Okda, M.M.K. (1981).Locomation activity and infestation abundance of certain
terrestrial mollusca in fruit orchard, Alexandria province, ARE. Proceedings

of 4th Ara Pesticides Conference, Tanta University, Egypt 2: 279 — 287.

El-Okda, M.M.K. (1984).Land mollusca infestation & chemical control in El- Ismaelia

Governorate. Agricultural Research Review, Egypt 62: 87-92.

Flint, M. L. (1998). Pests of the Garden and Small Farm: A Grower’s Guide to Using

Less Pesticide 2 nd ed. Oakland: Univ. Calif.Agric.Nat.Res.Publ. 3332.

Fahim, M. A. &Usherwood, P. N. R.(1983). Effects of c-AMP, caffeine, theophylline,
and vinblastine on spontaneous transmitter release at locust nerve-muscle

junctions. Journal of Neurobiology 14:391-397.

37



Giovanelli, A., Ayres Coelho da Silva, C.L.P, Medeirus, L., de Vasconcelle, M.C.

(2002). The Molluscicidal Activity of Niclosamide (Bayluscide WP70 ®) on
Melanoidestuberculata (Thiaridae), a Snail Associated with Habitats of
Biomphalariaglabrata(Planorbidae). Mem. Inst. Oswaldo Cruz Vol. 97(5):

743-745.

Hollingsworth R G, Armstrong J W, Campbell E. 2002.Caffeine as a repellent for

Kassab,

Kelly J.

slugs and snails. Nature 417:915-916.

A. &Daoud, H. (1964). Notes on the biology & control of land snail of
economic importance in the U.A.R. Journal of Agricultural Research

Review, Cairo, 42: 66-98.

R. & Martin T J. (1989). Twenty-one years experience with methiocarb bait.
In: Proceedings Slugs and Snails in World Agriculture, pp. 131-145. Ed I.
Henderson.Farnham, Surrey, UK: British Crop Protection Council

Monograph 41.

Ismail, Sh. A. A., EI-Massry, S. A. A., Khattab, M. M. & Hassan, A. Sh. (2003). Daily

activity and damage caused by Eobaniavermiculata Miller (Gastropoda) in

citrus orchards Egyptain Journal of Agricultural Research 18: 1-6.

Ittah, Y. &Zisman, U. (1992). Evaluation of volatile allyl alcohol derivatives for

control of snails on cut roses for export. Pest Science 35: 183-186.

Imevbore, E.A. &Ajayi, S.S. (1993). Food preference of the African giant

snail,Archachatinamarginata in captivity. African J. Ecol., 31 (3): 265-267.

C.F. Review Agricultural Entomology, 1994, 82: 891pp.

38



Jambari, H.,Luciana, A.J. &Muhammed, M.S. (1999). The life history of
Opeasgracile, (Gastropoda: Subulinidae) a land snail pest of vegetables.
Proceeding of the Symposium on Biological Control in the Tropics held at

MARDI Training Centre, Serdang Malaysia, and 18-19 March, 1999.

Martin, A. (1991). Mollusks as agricultural pests. Outlook on Agriculture 20:167-174
Mathavan, S., Premalatha, Y., Christopher, M. S. M. (1985) Effects of
caffeine and theophylline on the fecundity of four Lepidoptera species.

Experimental Biology 44:133-138.

McCullough, F.S., Gayral, P.H., Duncan, J., & Christie, J.D (1980).Molluscicidesin

schistosomiasis control. Bulletin Word Health Organ, 58 (5): 681-689.

McMahon, R. F., Shipman B.N, & Long, D.P. (1993). Laboratory Efficacies of
NonoxidizingMolluscicides on the Zebra Mussel (Dreissenapolymorpha) and
the Asian Clam (Corbiculafluminea). In Zebra Mussels: Biology, Impacts,
and Control Nalepa, T. F. and D. W. Schloesser, editors. eds. Boca Raton, FL.

Lewis Publishers.

Moffett D F, Smith C J, Green J M. 1983. Effects of caffeine, CAMP and A23187 on
ion transport by the midgut of tobacco hornworm. Comparative Biochemistry

and Physiology 75:305-310.

Nathanson, J. A. (1984). Caffeine and related methylxanthines: possibly naturally

occurring pesticides. Science 226:184-187.

NoridaMazlan, Lecturer, Faculty of agriculture, Universiti Putra Malaysia, Personal

communication. 12 December 2012.

39



Pilsbry, H.A. (1946). Land Mollusca of North America (North of Mexico).Acad.

Nat.Sci.of Philadelphia. Monographs No.3, Vol. 2 (1): 1-520.

Ramzy, R.R. (2009). Biological and Ecological Studies on Land Snails at Assiut,

Egypt. M. Sc. Thesis, Faculty of Science, Assiut University, Egypt, 164 pp.

Rao, 1.G. & Singh, D.K. (2000).Effect of single and binary combination of plant-
derived Molluscicides on reproduction and survival of the snail

Achatinafulica. Environment Contamanination Toxicology .39: 486-493.

Raut, S. K. 1984. Breeding seasons of the garden snail Opeasgracile (Hutton)

(Gastropoda: Subulinidae). Journal Zoology Social Japan. 36 (1-2): 89-94.

Schmutterer, H. (1990). Properties and potentials of natural pesticides from the neem

tree Azadirachtaindica. Annual Revision Entomology. 35: 271-298.

Sehgal, S.S., Simoes, L.C.G, Jurand, A. (1977). Effects of caffeine on growth and
metamorphosis of moth fly Telmatoscopusalbipunctatus (Diptera,

Psychodidae). EntomologiaexperimentalisetApplicata 21:174-181.

Slansky, F. & Wheeler, G. S. (1992). Caterpillars’ compensatory feeding response to
diluted nutrients leads to toxic allelochemical dose.

EntomologiaexperimentalisetApplicata 65:171-186.

Sprecher, S. L. &Getsinger, K.D. (2000). Zebra mussel chemical control guide,
ERDC/ELTR-00-1, http://el.erdc.usace.army.mil/zebra/pdf/trel00-1.pdf U.S

Army Engineer Research and Development Center. Vicksburg, MS.

40



WHO- World Health Organization. (1983).Report of a scientific working group on
plant Molluscicide and guideline for evaluation of a plant molluscicide.

TDR/ SCH-SWE4/83:3.

WHO- World Health Organization. (1996).Data sheets on Pesticide No0.93

Metaldehyde. International Program on Chemical safety.

Wilkins, R. M., Saleem, M. A.&Rajendran, C. (1995). Synergism of insecticidal
action and effects on detoxifying enzymes in vivo of lambda-cyhalothrin and
malathion by some nitrogen heterocycles in resistant and susceptible strains

of Triboliumcastaneum. Pesticide Science 43:321-331.

Wrubel, R. P. &Bernays, E. A. (1990).The relative insensitivity of Manducasexta
larvae to non-host plant secondary

compounds.EntomologiaexperimentalisetApplicata 54:125-130

41





