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Eco-friendly way to keep away pestiferous Giant African snail,
Achatina fulica Bowdich from nursery beds

The Andaman and Nicobar Islands in the
Bay of Bengal are peaks of a submerged
mountain range, arching from Myanmar
to Sumatra, between latitudes 6°45" and
13°41'N and longitudes 92°12" and 93°57’E.
The group comprises over 572 islands and
rocks, with a total coastline of about
1962 km. The forest type of the Andaman
and Nicobar islands can be broadly clas-
sified as tropical evergreen, with inland
areas being either forest or grasslands and
significant proportion of the coast being
mangroves. These islands are home to 5357
species of fauna and 1454 taxa of angio-
sperms. Of the total species of fauna, 487
are endemic and in flora a total of 221
species are reported to be endemic to these
islands.

Some of the invasive pests have invaded
and established in these islands. One such
pest is the Giant African snail, Achatina
fulica (Figure 1). It was reportedly intro-
duced during 1940s into Andamans'. By

1973, it was reported to have spread to a
number of places in both the Andaman
and Nicobar Islands®. During the same
year it was reported that the snails were
absent in the recently inhabited islands of
Neil, Havelock, Little Andamans and Great
Nicobar®. Today the snail may be seen in
North, Middle, South and Little Anda-
mans, Long Island, Car Nicobar, Katchal,
Nancowry and Great Nicobar*. This pest
is polyphagous, attacking about 225 plants
of agricultural and horticultural impor-
tance, including cuttings and seedlings.
Vegetables belonging to the families Cru-
ciferae, Cucurbitaceae and Leguminoseae
are known to suffer the most damage’.
The Giant African snail is considered a seri-
ous pest of nursery beds of vegetables and
flower plants. They move out of hideouts
at dusk and feed throughout the night rav-
aging the seedlings.

Chemical control of snails typically em-
ploys metaldehyde, methiocarb (Mesurol),
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salt, or combinations of these chemicals
with other molluscicides in a myriad of
bait formulations or foliar sprays. The
principal toxic effect of metaldehyde is
through stimulation of the mucous glands,
which cause excessive sliming, leading
to death by dehydration. Metaldehyde is
toxic to slugs and snails both by inges-
tion and absorption by the ‘foot’ of the
mollusc. The pesticidal properties of me-
thiocarb are similar to the toxic action of
other carbamates which prevent effective
nerve transmission by inhibiting the enzyme
acetylcholinesterase. In addition to these
molluscicides, sodium chloride — common
table salt—is an effective dehydrating
agent. It may be applied as a 12-inch barrier
application on the perimeter of known/sus-
pected snail-infested areas. During periods
of rain or high relative humidity, salt bar-
riers should be renewed frequently.
Various molluscicides like metaldehyde
are non-selective, thus their use has a chance
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Figure 1.

of endangering the survival of non-target
snails, including the endemic fauna. Effec-
tive bio-control agents like Euglandia rosea,
Gonaxis quadrilateralis cannot be used
as they may lead to destruction of native
snails on introduction. Similarly turbulle-
rian flatworm, Platydemus manokwari has
been reported successful in controlling
population of 4. fulica on the islands of
Guam, Bugsuk in Philippines and Maldi-
ves®’. Effort to introduce P. manokwari
to control 4. fulica is to be discouraged as
it has been seriously implicated in the
decline of native snails in the Pacific®.

Among the reasons for the rapid dis-
persal of 4. fulica is its high reproductive
capacity and lack of seriousness about the
importance of quarantine. 4. fulica gener-
ally occurs in dense populations in urban
areas where it attacks ornamental gardens,
vegetable gardens, and small-scale agri-
culture. All the methods for management
having failed, there was a need to search
for botanical, eco-friendly molluscicides,
which would kill, repel the pest so that it
could be integrated with other management
practices to suppress the pest to afford
protection to vegetables.

During 2002, in the Garacharma farm of
Central Agricultural Institute it was noticed
that cuttings of Alligator apple, Annona
glabra L. were untouched by A. fulica’.
After this observation, studies were under-
taken to use them as a snail repellent to pro-
tect the nursery beds that are damaged by
A. fulica.

Softwood cuttings of Annona glabra L.,
Annona reticulata L., Annona muricata
L., 4. squamosa L., Averrhoea bilimbi L.,
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Achatina fulica.

Averrhoea carambola L. and Moringa
pterigosperma L. measuring 15 cm in length
and ten mm in dia. were collected. These
cuttings were radially arranged in acrylic
cages (1.5”x 1.5” x 1.5”). Field-collected
A. fulica weighing in the range of 40-50 g
were starved for 48 h and these were re-
leased 1 per cage in center for choice test.
A total of 10 replications were maintained.
Observation on the area of bark fed by 4.
fulica was recorded after 48 h of exposure.

To confirm the results of choice test un-
der field conditions, nursery beds of di-
mension 1 mx 1 m were raised and seeds
of African marigold, Tagetes erecta L.
were sown, as it is one of the most pre-
ferred host of 4. fulica. Along the perime-
ter of nursery bed, soft wood cuttings of 4.
glabra, A. veticulata, A. muricata, A. squa-
mosa, A. bilimbi, A. carambola and M.
pterigosperma were planted with a spacing
of 0.5 cm between cuttings. The height
of cuttings from ground level was main-
tained at 10 cm. When the seedlings of 7.
erecta were 7 days old, a 5 cm-wide com-
mon salt bund was made at a distance of
15 cm from periphery of nursery bed to
avoid outward movement of 4. fulica. Ten
field-collected A. fulica weighing in range
of 40-50 gm were starved for 48 h and
released in between periphery of nursery
bed and salt bund at 1900 h. Totally three
replications were maintained. After 12 h of
exposure, data were collected on number of
snails invading the fence made up of cut-
tings.

The result of the choice test indicated
that M. pterigosperma was the most pre-
ferable among the cuttings put to test, re-

Table 1. Mean area of softwood bark of diffe-

rent species fed by 4. fulica

Area of bark fed
Species after 48 h (ecm®)*
Annona muricata 8.43°
Annona glabra 0*
Annona squamosa 12.26"
Annona reticulata 9.28°
Averhoea carambola 34.28°
Averhoea bilimbi 31.64°
Moringa pterigosperma 47.14¢

*Mean of 10 replications.
Mean followed by same letter is not signifi-
cantly different from other by LSD (P = 0.01).

Table 2. Mean number of 4. fulica invading
softwood fence of different species surrounding
nursery beds of 7. erecta, 12 h after exposure

Mean no. of 4. fulica

Species invading nursery beds*

Annona muricata 3.66°
Annona glabra 0*

Annona squamosa 5.0°
Annona reticulata 4.33°
Averhoea carambola 8.0°
Averhoea bilimbi 8.66°
Moringa pterigosperma 10.0¢

*Mean of three replications.
Mean followed by same letter is not signifi-
cantly different from other by LSD (P = 0.01).

cording the maximum area fed (47.14 cn’).
The cuttings of 4. glabra were signifi-
cantly protected from snail, being totally
untouched (Table 1). To some extent the
other members of Annonaceae were not
readily preferable. The two members of
Oxalidaceae family, 4. carambola, A. bilimbi
were fed to the extent of 34.28 and
31.64 cm®. To confirm the repellent and
antifeedent activity of 4. glabra against
A. fulica, all the cuttings were planted
closely as a fence around 7. erecta nursery
bed. It was noticed that 4. glabra totally
kept the nursery bed free from A4. fulica,
followed by 4. muricata, A. reticulata and
A. squamosa, which repelled the snails
from gaining entry, but there was no mor-
tality of snails due to 4. glabra. The results
of the choice test were closely correlated
with repellent test. All the snails released
gained entry into nursery beds lined by
M. pterigosperma, which happens to be a
favourable host. The members of Oxalida-
ceaec were also not effective in deterring
A. fulica from gaining entry into fenced
area (Table 2). The annonacin found in 4.
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glabra'® may be the compound, which
repelled 4. fulica from gaining entry to
nursery bed. Ethanolic extracts from vari-
ous parts of 4. crassiflora, A. glabra, A.
muricata and 4. squamosa have been repor-
ted to demonstrate molluscicidal and ovi-
cidal properties against Biomphalaria
glabrata'.

One of the advantages of 4. glabra is
that the cuttings sprout when planted and
they can be constantly trimmed to main-
tain a live fence around the nursery beds
to ward off the Giant African snail from
gaining entry into nursery bed. Owing to
high and unpredictable rainfall, application
of conventional metaldehyde is not feasi-
ble as it gets washed away. It also affects
other non-target endemic species of snails
and contaminates the fragile ecosystem.
Therefore, this method of erection of 4.
glabra softwood cutting fence is a feasible
and practically applicable alternative to

save nursery beds from the menace of 4.
fulica.
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