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Summary

Population studies of the giant African land snail pest Achatina fulica BowpicH occurring
in Calcutta, India have been made in active period (July - October) in 1976, 1977 and 1978. Of
the 10 different size groups, viz. 4-14, 14-24, 24-34, 34-44, 44-54, 54-64, 64-74, 74-84, 84-94 and
94-104 mm density of snail population was highest in the youngest size group and lowest in the
oldest size group. The discrepancy in distribution of snail population has been noted between
24 to 64 mm size groups, while a degenerating pattern of distribution is well evidenced in the
following size groups. The observed data were compared with the smoothed data. The fitting of
the smoothed curves for different years is 90% satisfactory. On the whole, a gradual decline in
percentage of snail individuals with the increase in size (shell length) has been recorded. The
finding is justified from the correlation test (r,, = -0.909) between two variables i.e. the size and
the density of the snails sampled.

Riassunto

Negli anni 1976, 1977 e 1978, durante il periodo di maggiore attivitd, sono stati condotti
studi su popolazioni della dannosa chiocciola gigante africana Achatina fulice BowpicH, che &
presente a Calcutta, India. Gli individui furono suddivisi, in base alle dimensioni, in 10 gruppi,
ciot 4-14, 14-24, 24-34, 34-44, 44.54, 54-64, 64-74, 74-84, 84-94 ¢ 94-104 mm: la densita di
popolazione risultd massima per i gruppi pili giovani e minima per i pii1 vecchi. Si & notata una
divergenza nella distribuzione dei gruppi fra 24 e 64 mm ed un evidente impoverimento di
densita nei gruppi di maggior dimensione. La perequazione effettuata in base ai dati rilevati nei
vari anni & soddisfacente per il 90%. Nel complesso & stata osservata una graduale diminuizione
percentuale con l'incremento delle dimensioni (lunghezza della conchiglia): cid concorda con il
coefficiente di correlazione (r,, = —0,909) fra le due variabili: dimensione e densita di popola-
zione delle chiocciole in esame.
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#** Lavoro accettato il 5 agosto 1989.
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Introduction

The giant African land snail Achatina fulica BowbicH is a serious agri-
horticultural pest in all the countries where it has been introduced (REEs,
1951; MEaD, 1961, 1979; Gopan, 1983; Raut & GHosE, 1984). It is a prolific
breeder. Reports on its rate of egg laying and hatching are also available
(MEER MoHR, 1949; REEs, 1951; WEEL, 1949; GHosg, 1959; MEgap, 1961;
KexkauoHA, 1966; RauT & GHosE, 1984). In nature, breeding is monsoon
dependent. The breeding period extends from 4 months to 8 months in a
year in different parts of the globe depending upon the length of monsoon
(MEER MoHR, 1949; KEKAUOHA, 1966; MEAD, 1961; RauT & GHosE, 1984).
The recruitment of individuals almost throughout the monsoon is a com-
mon phenomenon in this snail species. Of course, at the same time, the
population is used to face the usual mortality (Raut & GHosg, 1977, 1984).
As a result, in a given area, at a given time, occurrence of individuals
with different sizes is a must. Since the snail (A. fulica) starts breeding
with the attainment of 60.3 mm (average) in shell length; the deposition of
eggs in clutches, at certain intervals, continues for the remaining part of
the snail’s life and, the juvenile snails are more susceptible to death during
aestivation (RauT & GHose, 1979, 1984), nature of distribution of indi-
viduals in different size groups would throw some light on the population
build-up of A. fulica. This sort of study would also prove helpful in proper
evaluation of the damage caused by A. fulica to any agri-horticultural plant
species. Because, different size groups of snails (A. fulica) have different
food preference (Jaskr, 1953; Raut, 1982). It is to be mentioned here that in
Calcutta, the newly hatched A. fulica usually bears a shell 4 mm in length
and the shell length of the largest individual recorded so far was never
more than 104 mm (Raut & GHoSE, 1984). Since a gradual decline in the
percentage of snail individuals with the increase in shell size (length) is a
common occurrence in the present study, an attempt has been made to
establish the impact of shell size on the population density of A. fulica.

Materials and Methods

Random sampling of A. fulica population was made almost fortnightly
from five different sites of the garden of the Institute of Jute Technology,
Ballygunge, Calcutta during the period 5 July 1976 to 30 October 1978. In
each site an area of 1 m* was selected irrespective of density of snail
population. The sampling was made between 18.00 and 19.00 hours, the
peak period of activity of the snails (Raut, 1979). A. fulica of different size
groups occurring in these sites were collected manually. They were
counted and the length of each individual was recorded.

To study the impact of individual’s body size on the population densi-
ty the snails were grouped, based on their shell length, into any of the 10
size groups viz. 4-14, 14-24, 24-34, 34-44, 44-54, 54-64, 64-74, 74-84, 84-94
and 94-104 mm. The density of snail population was finally tabulated in
ferms of percentage for statistical analysis of the data. PieLou (1977) was
consulted for statistical analysis.
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Results

The per cent of A. fulica occurring in a m? area in the garden of the
Institute of Jute Technology, Ballygunge, Calcutta has been figured under
10 different size groups during the period of 4 months July to October in
1976, 1977 and 1978 in Tables 1-3. It is to be mentioned here that the
snails were found active in the garden during the said period. In other
months of the 'year they were in their aestivating homes. The observed
data were smoothed, and both observed and estimated percentages of A.
fulica population under 8 different size groups have been presented in
Table 4. If x be the size of the snails and y be the density of snail popula-
tion the smoothed curves for different years are as follows:

For 1976, § = 14.913416, - 1 (x - 6.1408)?
2x23474178
1
2 x 13438.44
1
2 x 118708.73

The fitting is quite good. The goodness of fit test, ¥’ (Chi square) values
are 12.047, 1.3891 and 8.5625 respectively compared to Xia, k-l = Xa, q
= 14.689 at 10% level of significance which implies the fittings are 90%
satisfactory.

The smoothed snail density for the three different years can be com-
pared with their coefficient of variation (C.V.) measure. The C.V. for three
different years are 45.7%, 47.75% and 51.83%. With this regard, the
smoothed snail density for the three different years are also comparable
because they are very close to each other.

Now, other than the estimation of density for different size of snails,
we have expressed their functional relationship. But, the size x and the
density y of the snails are very much correlated. Actually, the size and the
density of snail in nature are inversely proportional i.e. the two variables
proceed in different directions. This is vivid by their correlation coefficient
Iy = -0.909.

For 1977, § = 75.859356, - (x - 189.25489)*

For 1978, ¥ 2.30819 x 10°, - (x + 2096.7286)

Table 1. Occurrence of A. fulica (in percentage) of different size groups in
the garden of the Institute of Jute Technology, Ballygunge, Calcutta during
the sampling dates of July to October in 1976.

Size groups of Sampling dates
A. fulica July August September October
5 20 %) 20 5 20 5 20
4-14 mm 19 27 26 19 23 28 26 18
14-24 mm 15 18 19 20 23 24 10 22
24-34 mm 16 [ 75 3 s 6 14 10
34-44 mm 3 4 6 9 8 10 14 14
44-54 mm 5 9 4.5 10 4 6 8 8
54-64 mm 10 8 14 12 10 14 14 5
64-74 mm 12 12 9 14 8 2 9 6
74-84 mm 6 8 5 7/ 8 6 2 9
84-94 mm 7 5 2 3 4 2 1:5 4
94-104 mm 3 3 7 5 3 2 1.5 4
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Table 2. Occurrence of A. fulica (in percentage) of different size groups in
the garden of the Institute of Jute Technology, Ballygunge, Calcutta during
the sampling dates of July to October in 1977,

Size groups of Sampling dates
A. fulica July August September October
5} 20 3 20 5 20 7 22,
4-14 mm 0] 15 24 27 28 30 26 17
14-24 mm 21 16 12 19 17 16 19 21
24-34 mm 14 10 12 11 13 10 12 13
34-44 mm 12 10 9 9 10 10 10 11
44-54 mm 12 8 11 8 i 8 7 8
34-64 mm 9 9 7 8 9 10 9 8
64-74 mm 8 10 7 7 8 7 8 6
74-84 mm 9 7 6 5 4 5 4 )
84-94 mm 9 8 6 4 3 2 3 6
94-104 mm 6 7 6 2 1 2 2 4

Table 3. Occurrence of A. fulica (in percentage) of different size groups in
the garden of the Institute of Jute Technology, Ballygunge, Calcutta during
the sampling dates of July to October in 1978.

Size groups of Sampling dates
A. fulica July August September October
2 19 5 20 17 30 15 30
4-14 mm 9 36 31 31 30 34 24 16
14-24 mm 12 18 17 18 13 14 16 19
24-34 mm 13 8 10 12 12 G 12 11
34-44 mm 12 7 10 9 10 ) 9 10
44-54 mm 9 7 8 9 10 8 10 10
54-64 mm 10 ] 6 8 8 6 7 8
64-74 mm 10 5 4 b] 7 7 6 8
74-84 mm 7/ 4 6 4 6 o) 3 7
84-94 mm 8 5 4 3 3 5 6 2)
94-104 mm 10 5 E 1 2 5l 5 6

Table 4. Observed and estimate (smoothed) average density (in percentage)
of A. fulica during active period in 1976, 1977 and 1978.

Size groups of Year
A fulica 1976 1977 1978
Observed Estimated Observed Estimated Observed Estimated

4.14 mm 23 s =120 21 19 26 24
14-24 mm 19 13 18 16 16 16
24.34 mm 9 14 12 14 11 13
3444 mm B 12 10 12 10 11
44.54 mm 7 11 9 9 9 o
'54-64 mm 11 9 8 8 7 8
64-74 mm 9 7 8 7 & 6
74-84 mm (3] 3 5 [} & 5
#4-94 mm 4 4 5 = 5 4

4 3 4 4 4 4

94-104 mm
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Discussion

Though, in the present study, the observed and expected densities of A.
fulica population are very close to each other a clear discripancy in dis-
tribution of snail population under different size groups is well marked. It
is clear that in all the years density in lowest size groups was highest. The
percentage of snails in 14-24 mm size group was next in order. But, there-
after, marked variations in population density in snails belonged to 24-34,
34-44, 44-54 and 54-64 mm size groups have been noted. In the remaining
4 size groups a degenerating pattern of distribution is well evidenced. The
discripancy in distribution of snail individuals under different size groups
is most probably associated with the growth rate of individual snail as
well as the mortality rate experienced by the snail population in the study
period concerned.

In Calcutta, in their natural habitat, A. fulica reproduce in monsoon
months (July - October), almost at an equal tempo (Raut, 1978; RauT &
GHosE, 1984). The growth of the snail is also dependent on a number of
factors (MeaD, 1961; GHose, 1963; Konpo, 1964; Raur & GHose, 1978,
1984). It is obvious that with the increase in number the snails had to face
the competition both for food and shelter. As a result the fittest individual
would grow faster. Besides, as per natural cycle (Raut & GHose, 1977,
1984), they had to over come the aestivating hazards for a period of 8
months every year. Other than usual mortality, mass mortality during aes-
tivation due to desiccation has also been noted by Raut & GHose (1979).
And, it is statistically proved that the juvenile snails are more susceptible
to death during aestivation (RauT & GHosg, 1979). In the present study the
anomaly in distribution of A. fulica in the juvenile size groups viz 24-64
mm is, most probably, the effects of both the factors, the growth and mor- -
tality. Since aged snails are better adapted at least in searching food and
to fight against unfavourable environment they are less prone to unusual
death. Under such conditions, usual growth in snails would also be main-
tained. This would undoubtedly show a degenerating pattern of population
structure as is evidenced from the data collected on the last 4 size groups
of the giant snail pest A. fulica.

A fulica, though a native of East Africa has been introduced in many
countries (MEeap, 1961, 1979; Gopan, 1983; Raur & GHosg, 1984). Following
introduction, the initial explosive build-up of population in a new area has
also been recorded. Also, in the first few years, after introduction, the snail
specimens are reported to be large, vigorous and healthy looking (MEAD,
1979). In the following years, the average size of the individuals is notice-
ably reduced, even moderately large specimens are scarce or entirely ab-
sent. In some areas unusual deaths following diseases have resulted in
drastic reduction in snail density (Meap, 1961; Raut, 1983). It seems that
there exists a selection pressure that inhibits the growth of individual
specimen under the functions of environment in which it is exposed. The
snails, under such conditions, also try to adjust themselves by reducing the
rate of growth of their body to a permissible lower range. This may have
resulted in appearance of large number of aged individuals with the shell
size appreciably below the expected range. In other words the density of A.
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fulica will be low if size becomes large. It is justified from the correlation
coefficient value obtained in the present study.
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