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SUMMARY

The feed preferences and time of peak feeding
behaviour in A. achatina and A. marginata snails
were studied, measuring activity on several
feedstuffs, hourly from 19:30 to 00:30 h daily. The
study involved 120 juvenile snails (60/genotype)
shared into three replicates of 20 snails each per
genotype. Each replicate was housed in a cage
measuring 30 x 20 x 24 cm. The animals were
provided 8 feed stuffs namely: layers mash (LM),
ripped banana fruit (RBF) and peel (RBP), ripped
pawpaw fruit (RPF), Telferia occidentalis (TO),
poultry dropping (PD), rumen digesta (RD) and a
diet containing 10 % rumen digesta (RD10). Animals
were fed only during the nocturnal period. Data
were collected hourly from 19:30 to 00:30 h each
day for 7 days. Results showed significant
(p<0.05) differences in the preference of the
different feed stuffs by each snail species as well
as species differences in feed preferences and
time of peak feeding behaviour. The three most
appetent feed stuffs were LM, RD10 and PD for A.
achatina and LM, RPF and RD10 for A. marginata.
Overall, feeding behaviour peaked between 22:30
and 23:30 h in A. achatina and 20:30 and 21:30 h
in A. marginata. Snail species should therefore be
fed on the most preferred feed stuffs and within
the periods of peak feeding behaviour for optimal
performance and to minimize wastage.

RESUMEN

El objetivo del estudio fue evaluar las prefe-
rencias y el tiempo de máxima actividad de alimen-

tación en caracoles A. Achatina y A. marginata,
midiendo la distribución horaria sobre los alimen-
tos empleados de 19:30 a 00:30 horas. En el
estudio participaron 120 caracoles juveniles (60/
genotipo) en tres repeticiones de 20 caracoles por
cada genotipo. Cada réplica fue alojada en una
jaula de 30 x 20 x 24 cm. A los animales se les
proporcionó los siguientes 8 alimentos: mezcla de
ponedoras (LM), frutos maduros de banano (RBF)
y sus pieles (RBP), frutos maduros de papaya
(FPR), Telferia occidentalis (TO), excretas de
aves de corral (PD), digesta ruminal (RD) dieta con
10 % de digesta ruminal secada al sol (RD10). Los
animales fueron alimentados sólo durante el perio-
do nocturno. Los datos fueron recolectados cada
hora 19:30-00:30, cada día, durante 7 días. Los
resultados mostraron diferencias (p<0,05) en la
preferencia de los alimentos entre las especies de
caracoles, así como en sus preferencias de ali-
mentación y el tiempo de máxima actividad. Los
tres alimentos más preferidos fueron: LM, RPF y
RD10 para A. marginata. La actividad de alimen-
tación tuvo su máximo entre 22:30 y 23:30 para A.
achatina y entre 20:30 y 21:30 para A. marginata.
Por tanto, estas especies de caracoles deberían
ser alimentadas con los alimentos preferidos y
dentro de los períodos de máxima actividad para
un rendimiento óptimo y mínimo desperdicio.

INTRODUCTION

All life must acquire organic and
inorganic substances as fuel and raw ma-
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terials for energetic, metabolic and physio-
logical processes (Scott et al., 2005). Most
plants synthesize their food requirements
using primary elements – carbon, oxygen
and hydrogen in the presence of light.
Animals on the other hand must acquire
their nutrient requirements from their
environment. In consequence, animals have
evolved specialized behavioural patterns
to detect, acquire and ingest food. Food-
related behaviour includes all actions
exhibited by an animal in response to hunger
or the perception of food. Hunger is the
primary internal stimulus that motivate the
search for and acquisition of food (Gillete et
al., 2000). External factors that influence
food behaviour include abundance and
distribution of food material, presence of
competitors, risk of predators, season and
time of day (Gillete et al., 2000; Scott et al.,
2005). Feed preference determines the feed
ingested by an animal which in turn affects
its physiological condition and fitness
(Scott et al., 2005). The concept of feed
preference comprises two features of the
feed, attractiveness (measured by choice
tests) and palatability (measured by
comparing the quantity of the different feed
stuffs ingested). Albuquerque et al. (2008)
used catch per unit effort to study the
distribution, feeding behaviour (feed
preference) and control strategies of
Achatina fulica.

Achatina achatina and Achachatina
marginata (Phylum: Mollusca; Class:
Gastropoda; Family: Achatinidae) are
terrestrial shell bearing snails common in
the humid rainforest zones of southeastern
and western Nigeria. The snails grow in the
wild and are farmed for food. Snail meat is
treated as a delicacy in Nigeria and command
high market demand (Ugwu et al., 2011). The
distribution of A. achatina and A. marginata
snails in natural habitats is seasonal and the
normal activities of the snails such as feeding
and reproduction are regulated by seasonal

factors and diurnal photoperiods (Albu-
querque et al., 2008). The snails are mostly
active at night and hide during the day
(Ademolu et al., 2011). Snails are poly-
phagous (Chevalier et al., 2000). They feed
on a variety of plant materials (leaves and
fruits) as well as on decaying organic matter
(Albuquerque et al., 2008; Ademolu et al.,
2011). The versatile taste of land snails is an
important adaptive feature in the wild
however, for rapid growth and high returns
in farmed species, adequate nutrition is very
important. There are species specific nutrient
requirements which cannot be met by a
generalist approach and genetic differences
between and within species in nutrient
requirements are well documented (Carefoot
and Switzer-Dunlap, 1989). Farmed snails
will perform best if the most preferred feed
materials are provided at the optimal period
of feed intake. Field and On-farm feed
preference studies (Iglesias and Castillejo,
1999; Chevalier et al., 2000; Chevalier et al.,
2003; Ebenso and Adeyemo, 2011) have
demonstrated the capacity of snails to
choose their feed when given free choice
feeding and to retain memories of preferred
feeds. How animals develop feed preference
is complex however, this has been linked to
post ingestive effects (satiety or malaise)
and their interaction with mainly the senses
of taste and smell (Provenza, 1995; Kimberly
and Salice, 2012). If a farmer knows the
specific nutritional requirements of his
snails and the peak period of nutrient intake,
he will be equipped to plan for their feeding
for optimal nutritional benefits. The present
study was therefore aimed at evaluating the
feed preferences and the time of peak feeding
activity in A. achatina and A. marginata
snails using commonly available feed stuffs
and the distribution of snails to the feed
stuffs at different nocturnal time periods.
The results would assist snail farmers in the
choice of feeding materials for each type of
snail and the best time to feed their snails.
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MATERIALS AND METHODS

LOCATION OF STUDY AND BIOLOGICAL
MATERIALS

The study was carried out in the Snailery
Section of the Department of Animal Science,
University of Nigeria, Nsukka. Juvenile
snails aged 4 weeks (wk) belonging to two
genotypes were used for the study. The
snails were hatched from adults of the res-
pective genotypes maintained for research
purposes. From hatch the hatchlings were
reared on a variety of feed materials (fruits
and leaves, bread) and poultry mash. The
plant materials included Ipomea batata,
ripped pawpaw (Carica papaya) fruit and
leaves, ripped banana fruit and peel,
Hibiscus, Telferia occidentalis, cocoyam
etc. From these materials were selected
poultry mash (commercial layers mash, LM),
ripped banana fruit (RBF) and peel (RBP),
ripped pawpaw fruit (RPF), and Telferia
occidentalis (TO) for the present study. To
these were added oven dried poultry
dropping (PD), rumen digesta (RD), and a
diet containing 10 % rumen digesta (RD10),
as novel feed stuffs (table I). The rumen
digesta was collected from the rumen of
cows slaughtered at the local abattoir, sun

dried to a consistent weight and stored for
the experiment while the PD was from caged
layers in the Departmental Farm.

EXPERIMENTAL CONDITION AND DESIGN
The details for the construction of the

snailery had been described in Ogbu and
Ugwu (2011). In summary it consists of an
enclosure with wooden poles, expanded
metal and chick wire mesh. A covering of
creeping plants provide good shade and
ample ventilation to the snailery. The mean
ambient conditions of the habitat during the
experiment were 26.2 ± 1.4 °C (range: 23.8-
28.0 °C), 68 % relative humidity (range: 56-
75 %), and 12 h light:dark cycle.

Wooden cages measuring 60 x 40 x 24 cm
each were used for the experiment. The
cages were demarcated into two compart-
ments, each measuring 30 x 20 x 24 cm. The
floor of the cages was cover with 2 cm thick
sterilized top soil while the legs of the cages
were inserted in a container of diluted engine
oil to prevent the attack of insects and other
predators. One hundred and twenty (120)
snails (60/genotype) were used for the study.
Each genotype was randomly divided into
three replicates of 20 snails each. Two
replicates (one/genotype) were housed in a

Table I. Percent composition of RD10 diet and proximate composition of RD10 diet and RD.
(Composición porcentual de la dieta RD10 y composición nutritiva de la dieta RD).

Ingredient Composition (%) Proximate composition RD10 RD

Maize 52.00 Energy (MJ) 13.87 12.04
Soy bean meal 25.00 Crude protein (%) 20.96 14.45
Wheat bran 5.00 Crude fibre (%) 19.60 47.50
Rumen digesta 10.00 Ash (%) 13.40 25.20
Fish meal 2.00 Fat (%) 2.30 0.30
Bone meal 5.75 NFE (%) 32.94 6.15
Mineral premix 0.25
Total 100.00
Calculated composition
Crude protein (%) 19.04
Energy (kcal/kg) 2858.62

RD10= 10 % rumen digesta diet; RD= rumen digesta.
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wooden cage (one genotype/compartment).
A one week pre-experimental period was
observed during which the snails were given
unlimited access to fresh quantities of the
proposed feed materials each day. This was
to condition the snails and enable them to
develop post ingestive cues. The feeds were
removed from the snails two nights to the
start of the feeding trials to stimulate hunger,
locomotory activity and feeding motivation
(Chevalier et al., 2000; Scott et al., 2005).

During the experiment, the various feed
materials were arranged side by side in the
cages and the snails were arranged at the

centre of the cage from where they were
allowed to move to the feed of their choice.
The feeds were arranged in a semi circle to
shorten the distances between them. This
was to enable each snail reach all the feeds
in the shortest possible time. A. achatina
and A. marginata snails cover a distance of
about 28 cm/h (range: 21.5-34.6 cm, Ademolu
et al., 2011) during the active period
(nocturnal period). Therefore, the snails were
allowed 60 min (1 h) from the time of
introduction of feed materials (18:30 h) to
sample and settle for the feed of their choice
before recording was started. The positions

Table II. Distribution of feeding snails (sum for 7 days) according to genotype, feedstuff and
time period (h). (Distribución horaria de la actividad alimenticia de los caracoles (suma de 7 días) según
genotipo, alimento y periodo del día).

Feedstuff 19:30 20:30 21:30 22:30 23:30 00:30
A A AM A A AM A A AM A A AM A A AM A A AM

PD 9 10 43 26 32 24 45 17 26 25 27 14
RPF 0 24 7 77 6 90 7 66 14 48 6 30
RBP 1 12 12 26 6 30 9 31 18 19 9 15
RBF 1 39 12 55 7 55 12 38 17 45 3 18
TO 5 20 16 53 14 38 26 41 37 39 28 35
LM 6 26 34 72 29 105 43 71 32 67 30 40
RD10 4 18 13 58 26 61 38 54 41 48 27 23
RD 3 9 18 25 7 36 18 15 17 8 14 11
Σ 29 158 155 392 127 439 198 333 299 299 144 186

PD= poultry dropping; RPF= ripped pawpaw fruit; RBP= ripped banana peel; RBF= ripped banana fruit;
TO= Telferia occidentalis; LM= commercial layers mash; RD10= 10 % rumen digesta diet; RD= rumen
digesta; A.A.= Achatina achatina; A.M.= Achachatina marginata.

Table III. Distribution (number) of feeding snails by genotype (mean and SEM) to different
feedstuffs. (Distribución (número) de caracoles por genotipo (media y EE) para diferentes alimentos).

Feed stuff
Genotype PD RPF RBP RBF TO LM RD10 RD SEM

A. achatina 4.36a 1.31c 0.95c 1.31c 2.95b 4.12a 3.64ab 1.83c 0.30
A. marginata 2.76d 7.98b 3.14d 5.95c 5.38c 9.12a 6.12c 2.48d 0.38

PD= poultry dropping; RPF= ripped pawpaw fruit; RBP= ripped banana peel; RBF= ripped banana fruit;
TO= Telferia occidentalis; LM= commercial layers mash; RD10= 10 % rumen digesta diet; RD= rumen
digesta.
abcdmeans on the same row with different superscripts are significantly (p<0.05) different.
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of the feeds were alternated daily to eliminate
positional effect. For the duration of the
experiment (7 days), the snails were fed only
during the nocturnal period starting from
18:30 to 06:00 h however, observation and
recording was carried out hourly from 19:30
to 00:30 h each day. Water was provided ad
libitum to all experimental units. The design
and implementation of the study conformed
to the relevant provisions of the Animal Use
Act of the University of Nigeria, Nsukka.

MEASURES AND STATISTICAL ANALYSIS
The number of snails observed feeding

on a feed stuff was recorded and used as a
measure of feed preference (Negovetic and
Jokela, 2000; Albuquerque et al., 2008).
Snails found between feed stuffs were not
included for either feeds. Snails not
associated with any feed material were not
included in the analysis. The distribution of
snails to feeds was recorded over six (6) time
periods of 60 min (1 h) interval. Data collected
were subjected to Analysis of Variance using

the SPSS computer software (SPSS, 2007)
and significantly different means were
separated using Fisher's LSD. Comparison
between snail species was done using
independent t-test option in SPSS (2007).

RESULTS AND DISCUSSION

The percent and proximate compositions
of the diet containing 10 % rumen digester
(RD10), as well as the proximate composition
of rumen digesta (RD) are presented in table
I while the cumulative number (sum for 7
days) of feeding snails of each species for
different feed stuffs and at different time
periods are presented in table II. The number
of feeding A. marginata snails for the
different feed stuffs and at the different time
periods exceeded (numerically) those of A.
achatina snails except for PD and RD at
23:30 h. This indicates that the A. marginata
snails employed in the present study were
more voracious foragers than their A.
achatina counterparts.

The mean daily distribution of feeding

Figure 1. Comparative distribution of snails
to feed stuffs. The number of A. marginata
snails significantly (p<0.05) exceeded those
of A. achatina snails for all feed types except
PD (A. achatina > A. marginata, p<0.05) and
RD (p>0.05). (Distribución de los caracoles
sobre los alimentos empleados. El número de A.
marginata excedió (p<0,05) del de A. achatina,
para todos los tipos de alimentos salvo (p<0,05)
para PD y RD).

PD= poultry dropping; RPF= ripped pawpaw fruit; RBP= ripped
banana peel; RBF= ripped banana fruit; TO= T. occidentalis; LM=
layers mash; RD10= 10 % rumen digesta diet; RD= rumen digesta.
Means with different letters are significantly different (p<0.05).
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Figure 2. Comparative distribution of feeding
snails according to time period. Observed
number of feeding A. marginata snails were
significantly (p<0.05) higher than those of
A. achatina snails at all time periods except
at 00:30 h (p>0.05). (Distribución comparativa
de la alimentación de los caracoles según el
periodo de tiempo. Los números de A. marginata
comiendo, fueron más altos (p<0,05) que los de A.
achatina en todos los periodos de tiempo salvo a
00:30 h (p>0,05)).

Means with different letters are significantly different (p<0.05).
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snails to different feed stuffs for the two
species are presented in table III while figu-
re 1 compares the distribution of snails to
different feed stuffs in the two species. A.
achatina snails fed more on PD, LM and
RD10 (4.36, 4.12 and 3.64 snails, respectively)
compared to other feed stuffs while A.
marginata snails preferred LM, RPF, RD10,
RBF, and TO (9.12, 7.98, 6.12, 5.95, and 5.38
snails, respectively) compared to other feed
stuffs (table III). These results indicate
differences in the degree to which each of
the feed stuffs was accepted probably on
account of differences in their physical and
chemical properties all of which influence
the recognition and choice of food in animals
(Iglesias and Castillejo, 1999; Chevalier et
al., 2000; 2003). Iglesias and Castillejo (1999)
studied the feeding pattern of Helix aspersa
muller and reported that the snails did not
feed at random and that nearly one half of
feeding snails fed on Urtica dioica which
presence also influenced the distribution of
the snails. Compared to A. achatina,
significantly (p<0.05) higher numbers of A.
marginata snails fed on all the feed stuffs
except PD (A. achatina > A. marginata,
p<0.05), and RD (p>0.05) (figure 1). This
result reflect genetic differences in food
preference and feeding propensity with A.
marginata snails exhibiting higher propen-
sity to feed, greater tolerance of feeding
stuffs and/or a wider variety of feeding
materials compared to A. achatina. Carefoot
and Switzer-Dunlap (1989) reported stronger
aversive tendencies to methionine in A.

fulica compared to Cepaea nemoralis when
both snails were fed diets having amino acid
imbalance (excesses of methionine). Other
studies that reported genotypic differences
in feed preferences of land snails include El-
Deep et al. (1996), Tadros et al. (2001), and
Shahawy et al. (2008).

Table IV compares the effect of time
period on the distribution of feeding snails
of each species while figure 2 compares the
number of the different snail species feeding
at the various time periods. For A. achatina
snails, the highest numbers of feeding snails

Table IV. Distribution (number) of feeding snails (mean and SEM) according to genotype
and time period. (Distribución (número) de caracoles comiendo (media y EE), según el genotipo y
periodo de tiempo).

Time period (h)
Genotype 19:30 20:30 21:30 22:30 23:30 00:30 SEM

A. achatina 0.57c 2.79b 2.67b 3.59a 3.54a 2.61b 0.26
A. marginata 2.82d 6.91b 7.84a 5.93c 5.38c 3.32d 0.33

abcdmeans on the same row with different superscripts are significantly (p<0.05) different.

Figure 3. Temporary changes in the
distribution of feeding snails (mean ± SEM)
over the experimental days. Feeding snails
decreased with experimental days in both
species and number of feeding A. marginata
snails significantly (p<0.05) surpassed those
of A. achatina on each day. (Cambios con el
tiempo en la distribución de los animales comiendo
(media±EE). El número de caracoles comiendo dis-
minuyó en las dos especies, el número de A. mar-
ginata superó (p<0,05) a A. achatina cada día).

Means with different letters are significantly different (p<0.05).
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were observed at 22:30 and 23:30 h (3.59 and
3.54 snails, respectively) which represent
the observed periods of peak feeding
behaviour in this species while for A.
marginata snails, it occurred at 21:30 h
(table IV). Ademolu et al. (2011) had reported
that most feeding activity in the same snail
species occurred between 21:00 and 02:00 h.
The significantly higher numbers of feeding
A. marginata snails (compared to A.
achatina snails) at most time periods (figu-
re 2) correspond to the greater distribution
of this species to most of the feed stuffs.
The highest differences occurred at the
periods of highest feeding activity for A.
marginata (i.e., 20:30 to 21:30 h) probably
due to higher feeding propensity of this
species.

There were significant (p<0.05) inte-

raction effects of feed stuff and time period
on the distribution of feeding snails of each
species (table V). The highest numbers of A.
achatina snails were observed feeding on
PD between 20:30 and 22:30 h, TO at 23:30
and 00:30 h, LM and RD between 20:30 and
00:30 h, respectively and RD10 at 22:30 and
23:30 h. The number of A. achatina snails
that fed on RPF, RBP and RBF did not vary
significantly with time period. For A.
marginata, except RBP which had the
highest numbers of snails between 20:30
and 00:30 h and PD for which the number of
snails did not vary significantly with time
period, the highest number of snails that fed
on most of the other feed stuffs were
observed between 20:30 and 23:30 h. For the
two species, effect of feed stuff x time period
varied more distinctly for the most preferred

Table V. Daily distribution (number) of feeding snails (mean and SEM) according to feed
stuff and time period (h). (Distribución (número) diaria de la alimentación de los caracoles (media y
EE), según el alimento y periodo de tiempo).

19:30 20:30 21:30 22:30 23:30 00:30 SEM

A. achatina
PD 1.29c 6.00a 4.71a 6.43a 3.86b 3.86b 0.74
RPF 0.14 1.14 0.57 1.29 1.71 0.86 0.74
RBP 0.14 1.71 0.86 1.29 2.57 1.29 0.74
RBF 0.43 1.71 1.14 1.86 2.00 0.71 0.74
TO 0.71c 2.43bc 2.14bc 3.29b 5.29a 3.86ab 0.74
LM 0.86c 4.86ab 4.00b 6.14a 4.57ab 4.29b 0.74
RD10 0.57c 1.86c 3.71b 5.86a 5.86a 4.00b 0.74
RD 0.43c 2.57a 1.00ab 2.57a 2.43a 2.00ab 0.74

A. marginata
PD 1.43 3.71 3.43 2.43 3.57 2.00 0.94
RPF 2.43d 11.00ab 12.86a 9.43a 6.86c 4.29d 0.94
RBP 1.71b 3.71ab 4.29a 4.29a 2.71ab 2.14ab 0.94
RBF 5.57b 7.86a 7.86a 5.43b 6.43ab 2.57c 0.94
TO 2.86c 7.57a 5.43b 5.86ab 5.57b 5.00bc 0.94
LM 3.71c 10.29b 15.00a 10.14b 9.86b 5.71c 0.94
RD10 2.57b 7.57a 8.71a 7.71a 6.86a 3.29b 0.94
RD 1.29c 3.57ab 5.14a 2.14b 1.14c 1.57bc 0.94

PD= poultry dropping; RPF= ripped pawpaw fruit; RBP= ripped banana peel; RBF= ripped banana fruit;
TO= Telferia occidentalis; LM= commercial layers mash; RD10= 10 % rumen digesta diet; RD= rumen
digesta.
abcdmeans on the same row with different superscripts are significantly (p<0.05) different.
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feed stuffs (PD, LM, RD10, and TO for A.
achatina and LM, RPF, RD10, RBF, and TO
for A. marginata). This could be related to
the selective behaviour of animals when fed
free choice food. Animals usually sample all
feeds supplied before settling down with
the most nutritive (preferred) ones with tem-
porary switches among the preferred types.

The effects of experimental days on
number of feeding snails of each species are
presented in figure 3. There was a pro-
gressive reduction in the number of feeding
snails with days of experiment. The number
of feeding A. marginata and A. achatina

snails stabilized at approximately 4 and 1
snail, respectively by D6. The highest
numbers of feeding snails were recorded
within the first two days of the experiment
probably because the snails were starved
for two nights before the trial. Thus the
snails were motivated to search for food by
hunger (Scott et al., 2005). The reduction in
the number of feeding snails subsequently
could therefore be due to lack of the desire
for food in some of the snails that had eaten
previously. Furthermore, snails differ in their
propensity to feed and interindividual
variation in feeding desire is common

Table VI. Distribution (number) of feeding snails (mean and SEM) according to genotype,
experimental days and feed stuff. (Distribución (número) de caracoles comiendo (media y EE) según
el genotipo, día experimental y alimento).

Day
1 2 3 4 5 6 7

A. achatina
PD 4.00 5.33 4.67 4.17 4.33 4.17 3.83
RPF 2.17 1.00 1.83 1.00 0.33 0.33 0.00
RBP 2.00 1.67 1.67 2.00 1.17 0.50 0.17
RBF 2.67 2.33 2.50 0.83 0.33 0.17 0.33
TO 3.00 3.83 4.50 4.33 2.67 1.33 1.00
LM 6.50 6.50 3.00 3.50 3.33 2.67 3.33
RD10 6.00 5.50 3.83 2.67 3.17 2.17 2.17
RD 5.33 3.83 2.33 1.00 0.33 0.00 0.00
SEM 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Σ 31.67 29.99 24.33 19.50 15.67 11.34 10.83
% of total snail 52.78 50.00 40.55 32.50 26.10 18.90 18.05

A. marginata
PD 3.00 3.67 3.17 3.00 2.17 2.33 2.00
RPF 8.00 8.33 8.17 8.33 8.50 7.17 7.33
RBP 4.00 4.17 3.33 3.00 3.67 1.67 2.17
RBF 7.00 7.50 5.83 5.83 7.50 4.17 3.83
TO 7.50 8.00 6.67 6.67 4.00 2.83 2.00
LM 9.17 10.50 11.67 9.33 8.67 7.33 7.17
RD10 8.00 9.17 7.83 7.33 4.83 2.33 3.33
RD 5.33 4.33 2.83 2.67 1.33 0.33 0.50
SEM 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Σ 52.00 55.67 49.5 46.16 40.67 28.16 28.33
% of total snail 86.67 92.78 82.5 76.93 67.78 46.93 47.22

PD= poultry dropping; RPF= ripped pawpaw fruit; RBP= ripped banana peel; RBF= ripped banana fruit;
TO= Telferia occidentalis; LM= layers mash; RD10= 10 % rumen digesta diet; RD= rumen digesta.
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throughout the animal kingdom. In a study
of interindividual variation in prey selection
in the field, West (1986) reported that out of
128 marked Nucella emarginata, 104 snails
were observed through two or more feeding
attacks while 51 showed five or more
sequential feeding bouts.

The mean number of snails that fed on
each feed type and the cumulative for all
feed types on the different days of the
experiment are presented in table VI. There
was no significant (p>0.05) within feed stuff
variation in number of feeding snails across
the experimental days however, the number
and percentage of snails that fed on each
day decreased with experimental days after
D1 in A. achatina and D2 in A. marginata.
The number and percentage of feeding A.
achatina snails decreased progressively
from 31.67 snails or 52.78 % on D1 to 10.83
snails or 18.05 % on D7 while it varied from
52.0 snails or 86.67 % on D1 to 28.33 snails
or 47.22 % on D7 for A. marginata. As much
as 47.22 % of A. achatina snails (compared
to 13 % of A. marginata snails) did not feed
on D1. This result is surprising considering
that the snails were starved two days to the
commencement of the study and that snails
were fed only during the nocturnal period.
In the feed preference test by Chevalier et
al. (2000) using H. aspersa, 6 snails (30 %)
did not show any feeding activity. The
decrease in percentage of feeding snails
from D2 to D6 (mean: 10 %) was similar in the
two species and the number of feeding snails
appeared to stabilize by D6. The highly
reduced feeding activity in A. achatina as
obtained in the present study could be an
adaptive mechanism in this species.

The daily trend in the number of snails
that fed on three most appetent and
inappetent feed stuffs is presented in figu-
re 4 for the two species. The three most
appetent feed stuffs for A. achatina (LM,
RD10 and PD) achieved stable number of
feeding snails by D4 of the experiment while
for the most inappetent ones (RD, RPF, and
RBP), number of feeding snails continued

on a downward trend to zero (or near zero)
by D6 (RD) or D7 (RPF and RBP, respec-
tively). The picture was generally the same
for A. marginata except that the number of
snails that fed on the inappetent feed
materials did not decreased to zero by the
end of the experiment. The observed pattern
of snail distribution to the appetent and
inappetent feed stuffs was in accord with
the report by Chevalier et al. (2000). In their
experiment with Lupinus albus, the authors
reported that the bitter chemotype was
rejected by H. aspersa after 4 days of the
experiment in favour of the intermediate
chemotype while the intermediate chemo-
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Figure 4. Evolution of daily distribution of
feeding snails to three most appetent and
inappetent feed stuffs. (Evolución de la distribu-
ción diaria de los caracoles comiendo sobre los
tres alimentos más y menos apetecibles).

A. achatina. Most appetent: PD= poultry dropping; LM= layer mash;
RD10= 10 % rumen digester diet. Most inappetent: RPF= ripped
pawpaw fruit; RBP= ripped banana peel; RD= rumen digester.
A. marginata. Most appetent: RPF= ripped pawpaw fruit; LM= layer
mash; RD10= 10 % rumen digester diet. Most inappetent: RBP= ripped
banana peel; TO= T. occidentalis; RD= rumen digester.
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type was rejected in favour of the sweet
chemotype after 6 days of the experiment.
Our results indicate that with continuous
presence of the appetent feed stuffs,
consumption of the inappetent ones will
eventually cease. The elongated consum-
ption of inappetent feeds by A. marginata
snails indicate that this species has greater
tolerance for these feeds while the consis-

tent high number of snails associated with
the most appetent feed stuffs indicate
retention of feeding knowledge or memory
in the two species (Watanabe et al., 2008;
Ebenso and Adeyemo, 2011). The distin-
guishing features of the appetent and
inappetent feeds could be in their attracti-
veness and/or palatability (Scott et al., 2005).

The distribution of feeding snails during
different time periods on D1, D3, D5 and D7
of the experiment is presented in figure 5 for
the two species. A definite pattern of peak
feeding behaviour at 23:30 h occurred on D5
and 7 in A. achatina but at 20:30 and 21:30
h on all days in A. marginata. For A.
achatina, the curve for D3 indicate an
emerging pattern of peak feeding behaviour
at specific time periods which became
obvious on D5 and D7, respectively. Feeding
behaviour peaked earlier at 20:30 and 21:30
h in A. marginata and this reflect early
nocturnal feeding bouts in this species
compared to A. achatina.

CONCLUSION

The snail species showed the ability to
choose and to recognize their preferred feed
stuffs subsequently. The three most
preferred feed stuffs were LM, RD10 and PD
for A. achatina and LM, RPF and RD10 for
A. marginata. Furthermore, the snails
showed species related pattern of feeding
behaviour which peaked between 22:30 and
23:30 h in A. achatina and 20:30 and 21:30 h
in A. marginata. These factors should inform
the design and implementation of an optimal
feeding regimen for farmed A. achatina and
A. marginata snails.

Figure 5. Evolution of hourly distribution of
feeding snails. A definite pattern of peak
feeding behaviour at 23:30 h occurred on D5
and 7 in A. achatina but at 21:30 h on all days
in A. marginata. (Evolución de la distribución
horaria de los caracoles comiendo. Se observa
actividad máxima a las 23:30 h, los días 5 y 7 en
A. achatina y a las 21:30, todos los días en A.
marginata).
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