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SUMMARY

This study was designed to determine the
effect of inclusion of varying levels of dry unpeeled
dry sweet potato on growth characteristics and
cost analysis of growing snails (Archachatina
marginata). One hundred and twenty snails of
mean weight of 86.6 g were randomly selected
and allotted to 4 dietary treatments. Each treatment
was replicated thrice with ten snails per replicate
in a completely randomized design. Four diets
were formulated to contain 0 % (T1), 10 %(T2), 20 %
(T3), 30 % (T4) dry unpeeled sweet potato (DSP)
of the entire diet. The parameters taken were
weight gain, feed intake on weekly and daily basis
respectively. Feed conversion ratio, total feed
cost, and cost per weight gain were calculated.
Significant differences were not observed in the
mean monthly feed intake of snails fed diet
containing varied levels of DSP (p>0.05). There
were no significant differences in the mean monthly
weight gain of snails fed diet containing 20 % DSP
and the control diet (p>0.05). The feed conversion
ratios were not significantly different from one
another (p>0.05). The dietary treatments had no
significant effect on the mean monthly shell length,
width and thickness increment and dressing
percentage of the snails (p>0.05). The lowest
cost/weight gain was recorded in the diet
containing 30 % DSP. Snail could tolerate up to
30 % dry unpeeled sweet potato in the diet without
any adverse effect but at a reduced cost.

RESUMEN

Este estudio se diseñó para determinar el
efecto de diferentes niveles de batata seca sin
pelar sobre las características de crecimiento y
costes de caracoles (Archachatina marginata)
en crecimiento. Ciento veinte caracoles de 86,6 g
de peso medio fueron aleatoriamente selecciona-
dos y asignados a 4 dietas diferentes. En cada
tratamiento se realizaron 3 repeticiones de 10
individuos cada una, en un diseño completamente
al azar. Se formularon 4 dietas que contenían 0 %
(T1), 10 % (T2), 20 % (T3) y 30 % (T4) de batata seca
sin pelar (DSP). Se analizaron la ganancia de peso
semanal y la ingestión diaria de alimento. Se
calcularon la conversión alimenticia, costes total
de alimentación y ganancia de peso. No se obser-
varon diferencias en la ingestión mensual de
alimentos ni en el índice de conversión en los
diferentes tratamientos. No hubo diferencias en la
ganancia mensual de peso en los caracoles que
consumían 20 % de DSP, ni en la dieta control. No
hubo diferencias mensuales significativas sobre
el incremento de la longitud, anchura y espesor de
la cáscara ni sobre el faenado. El menor coste/
ganancia de peso se consiguió con 30 % de DSP.
Los caracoles pueden tolerar hasta un 30 % de
DSP sin efectos adversos y a coste reducido.

INTRODUCTION

Snail production has the potentials for
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very huge returns on investment with extre-
me low level of inputs and it requires little
technical experience (Avagnina, 1982;
Awah, 1992; Amubode and Ogogo, 1994).  It
is an attractive venture for house wives,
retired civil servants, young school leavers
without substantial capital and those looking
for business to augment their salaries (Omo-
le, 2003). One limiting factors to efficient
snail production is feed. Feed cost account
for 60-70 % of total cost of production in
livestock farming. There is stiff competition
for maize between man and its livestock in
the developing nations including Nigeria.
Maize serves as a stable food for a large
proportion of people in Nigeria and also
represent about 45 to 55 % of most poultry
(Olomu, 1995) consequent upon its ever
increasing demand, there is a continuous
rise in its market price leading to high cost
of feed hence, there is a need to look for
alternative energy sources. Sweet potato is
a good alternative source of energy (Rashid
et al., 2000)  and could be planted all over the
country. There is paucity of information on
the use of sweet potato in the diet of snails
hence this study was conducted to determi-
ne the effect of varying level of dried sweet
potato in the diet of growing snail growth
and cost of benefits.

MATERIALS AND METHODS

A total of one hundred and twenty
growing snails (Archachatina marginata)
of mean weight of 86.6 ± 4.9 g and of about
3 months of age were randomly selected and
allotted to 4 dietary treatments. Each
treatment was replicated thrice with ten
snails per replicate in a completely rando-
mized design. Sweet potato was purchased
from a farm in Ibadan, Oyo state, Nigeria. It
was then sun-dried before incorporating
with other feed ingredients.   Four diets were
formulated to contain 0 % (T

1
), 10 % (T

2
), 20

% (T
3
), 30 % (T

4
) dry unpeeled sweet potato

(DSP) of the whole diet. All the diets
contained about 24 % crude protein and

energy of 2500-2600 kcal/kg ME (table I).
The parameters measured were feed intake
and weight gain on daily and weekly basis
respectively with the use of sensitive
weighing balance. The shell length and width
were measured using vernier caliper while
shell thickness was measured with the use
of micrometer screw gauge on weekly basis.
Feed conversion ratio and feed cost were
calculated.  At the end of the feeding trial
twelve snails were randomly selected from
each treatment, starved overnight in order
to remove remnants feed from the gut. The
snails were weighed separately using
sensitive weighing balance and the shell
were later  broken with iron rod. The shell,
viscerals, and the feet (edible portion) were
weighed separately for further calculation.
The chemical composition of the experimen-

Table I. Ingredients of experimental diets.
(Ingredientes de las dietas experimentales).

T1 0 % T2 10 % T3 20 % T4 30 %

Maize 22.00 17.00 14.0 5.4
DSP 0.0 10.00 20.0 30.0
BDG 12.8 10.8 13.6 14.0
Rice bran 14.80 11.60 4.0 0.20
OFI 50.40 50.40 50.40 50.40
Total 100.0 100.0 100.0 100.0
CP (%) 24.02 23.89 23.48 23.38
ME kcal/kg 2605.2 2598.7 2589.2 2578.3

DSP: Dry sweet potato; BDG: Brewer dry grains;
GC:Groundnut cake; CP: Crude protein; ME:
Metabolizable energy.
OFI= Other fixed ingredients %: Groundnut cake,10;
Soybean meal, 24; Fish meal, 4.0; Bone meal, 2.15;
Oyster shell, 9.70; Lysine, 0.10; Methionine, 0.10;
Salt, 0.10; Premix, 0.25 (Premix BIO-MIX, per kg:
Vitamin. A 5000 Iμ; Vit. D3, 888 000 IU; Vit. E, 12 000
mg; Vit. K3; 1500 mg; Vit. B1, 1000 mg; Vit. B2, 2000
mg; Vit. B6, 1600 mg; Niacin, 12 000 mg; Pantothenic
acid, 2000 mg; Biotin, 1000 mg; Vit. B12, 3000 mg;
Folic acid, 15 000 mg; Choline Chloride, 60 000 mg;
Manganese, 10 000 mg; Iron, 15 000 mg; Zinc, 800
mg; Copper, 400 mg; Iodine, 80 mg; Cobalt, 40 mg;
Selenium, 8000 mg).
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tal diets was carried out according to the
method of AOAOC (1990). All data were
subjected to statistical analysis of variance
and the means were separated using Duncan
multiple range test (SAS, 1999).

RESULTS AND DISCUSSION
The chemical composition of the test

ingredient and experimental diets are as

shown in table II. The protein content of the
dry sweet potato was 4.95 % while the crude
fibre content was 8.9 %. Significant diffe-
rences were not observed in the mean mon-
thly feed intake of snails fed diet containing
varied levels of DSP (p>0.05) although it
increased numerically as the level of DSP in
the diet increased from 0 to 30 % as shown
in table III and these could be due to sweet

Table II. Mean chemical composition of the experimental diets (% dry matter basis).
(Composición media de las dietas experimentales, % de materia seca).

DSP T1 0 % T2 10 % T3 20 % T4 30 %

Dry matter 93.33±3.5 93.65±3.5 93.12±3.6 94.56±3.7 93.48±2.5
Crude protein 4.95±0.3 24.2±1.3 23.64±1.5 23.56±1.4 23.49±1.6
Ether extract 4.67±0.4 5.56±0.5 5.42±0.5 5.41±0.6 5.44±0.5
Crude fiber 8.95±0.7 10.71±0.8 11.01±0.8 11.14±0.9 11.62±0.8
Ash 8.35±0.6 6.46±0.4 6.86±0.5 7.01±0.8 7.01±0.7
Nitrogen free extract 73.08±3.2 54.25±2.1 53.95±2.4 53.01±2.2 52.38±2.5

DSP= Dry sweet potato.

Table III. Performance, carcass and cost analysis of snail fed different levels of  sweet potato.
(Productividad, faenado y análisis de costes de caracoles alimentados con diferentes niveles de batata).

T1 0 % T2 10 % T3 20 % T4 30 % ± SEM

Initial weight (g) 86.2±2.5 88.3±2.4 85.8±2.5 86.9±2.3 5.6
Final weight (g) 252.9±5.6a 254.5±6.7a 251.4±5.5a 234.58±5.6a 10.8
Total weight gain (g) 166.7 ±4.6a 166.2±4.9a 165.63±4.6a 147.68±4.7b 6.89
Monthly weight gain (g) 41.68±2.5a 41.55±2.7a 41.41±2.8a 36.92±2.4b 3.1
Total feed intake (g) 866.88±7.8 869.0±7.4 876.2±7.6 880.2±7.6 20.7
Monthly feed intake (g) 216.7±3.9 217.3±3.4 219.1±3.5 220.1±3.5 5.2
Feed conversion ratio 5.2±0.7 5.23±0.6 5.29±0.5 5.96±0.6 0.8
Mortality 0 1 1 0 -
Shell length increment (mm) 11.89±1.3 11.82±1.3 11.80±1.4 11.74±1.3 0.91
Shell width increment (mm) 9.76±1.1 9.75±1.2 9.75±1.1 9.56±1.0 0.51
Shell thickness increment (mm) 0.15±0.01 0.15±0.01 0.14±0.02 0.14±0.01 0.1
Dressing percent (%) 41.3±1.9 41.1±1.6 39.76±1.6 39.71±1.8 4.8
Offal/live weight (%) 19.3±1.1 18.7±1.4 18.3±1.3 17.2±1.2 2.8
Shell/live weight (%) 21.3±0.9 21.2±0.8 20.3±0.9 19.4±1.1 2.9
Cost/kg feed 40.78a 38.46ab 35.45b 30.12c 3.4
Total feed cost (N) 35.47a 33.46ab 31.20b 26.81a 3.2
Cost/weight gain (N) 208.65a 196.82b 183.5c 178.73c 8.9

abmeans with different superscripts along the same row differed significantly (p<0.05).
N= Naira in Nigeria currency. 1 euro= N290.
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nature of DSP as it has been established that
feed intake of snails is affected by the
sweetness of the feed (Avagnina, 1982).
Feed consumption increased when snails
were fed ripe pawpaw compared to unripe
pawpaw. Again, the protein content of diet
reduced slightly as the level of DSP in the
diet increased from 0-30 % and it has been
confirmed that animal would feed to eat to
meet the protein and energy requirement
hence the feed intake increased from 0 to
30 %. There were no significant differences
in the mean monthly weight gain of snails
fed diet containing 20 % DSP and the con-
trol diet (p>0.05), however, the least weight
gain was recorded in the diet containing
30 % DSP. The feed conversion ratio was
not significantly from one another (p>0.05).
The snails were in good condition of health
and no mortality was recorded during the
course of the feeding trial and these could
be due to proper management practices
(Awah, 1992 ; Amubode and Ogogo, 1994)
coupled with safe nature of the test
ingredient. The dietary treatments had no
significant effect on the mean monthly shell

length, width and thickness increment of
the snails as shown in table III. The results
of carcass analysis (table III) shows that
the dressing percentage in the control diet
was relatively the same with that of diet
containing 30 % DSP. The result obtained in
the dressing percentages in all the treat-
ments were relatively similar to the obser-
vation of other researchers in the same field
(Awah, 1992; Amubode and Ogogo, 1994).
Significant differences were not also
observed in the shell/live weight and offal/
live weight ratio as shown in table III. The
results of cost analysis (table III) showed
that the cost/kg of diet and total feed cost
reduced as the level of DSP in the diet
increased (p<0.05). The lowest cost/weight
gain was recorded in the diet containing
30 % DSP while the highest cost/weight
gain was recorded in the control diet and
this is due to low cost of sweet potatoes
compared to maize as an energy source in
the diet. It could be concluded that growing
snails could tolerate 30 % dry unpeeled
sweet potato in the diet without any adverse
effect but at a reduced cost.
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