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ABSTRACT 
 
 

 One hundred sexually matured snails, fifty each of the black skinned and white skinned ectotypes were used 
in the evaluation of reproductive performance and egg quality traits in a study that lasted for eighty-four days. The 
reproductive performance traits measured included clutch size (number of eggs laid per clutch), incubation period 
(days) of eggs, percent hatchability, and percent mortality and survivability, while the egg quality traits evaluated 
included egg weight and length. Results obtained showed significant differences at different levels among parameters 
measured in the two ectotypes of snails studied. The results of reproductive traits showed that mean clutch sizes were 
5 and 4 for black skinned and white skinned ectotypes respectively. Mean incubation periods were 25.8 days for the 
black skinned ectotype and 22 days for the white skinned ectotype. The values for mean percent hatchability were 
26.8 % and 22.8 % for the black skinned and white skinned ectotypes respectively. Mean survivability values were 
22.8 % for black skinned ectotype and 20 % for the white skinned ecotype. The mean egg quality parameters were 2.7 
g and 2.4 g, weight for black skinned and white skinned ectotypes respectively. The mean egg lengths were 4.6 mm 
and 4.2 mm for black skinned and white skinned ectotypes respectively. Among the measured parameters, clutch size 
and egg length had very high significant difference (P<0.001), incubation period had high significant difference 
(P<0.01) while percent hatchability, survivability and egg weight were significantly different at (P<0.05) level of 
probability. Strong positive correlation was observed for hatchability and survivability in both ectotypes. All other trait 
pairs evaluated except percent hatchability : Clutch size in the white ectotype were positively correlated. Strong 
positive correlations imply that selection for one trait will lead to improvement in the other.     
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INTRODUCTION 
 
 Protein intake is one of the essential elements 
of nutrition for growth and normal functioning of the 
body. The supply of animal protein in Nigeria is 
inadequate as the country relies on the traditional animal 
husbandry system characterized by low inputs, high cost 
of feed and low productivity of local animal breeds for 
the supply of this commodity. The World Bank (2001) 
reported that animal protein constitutes only about 17 % 
of the total protein consumption in the average Nigerian 
diet, compared to 60 % in the United Kingdom, 67 % in 
Denmark, 68 % in New Zealand and 71 % in the United 
States of America. Esonu (2001) also stated that the 
level of animal protein intake in the developing 
countries, including Nigeria represents about one-tenth 
of the level of intake in the advanced countries. 
 There is the need to look for cheaper and safe 
ways of getting animal protein to complement the supply 
from conventional and regular sources of animal protein. 
One of such ways is by the domestication of land snails 
which Nigeria is richly endowed with. Snail meat is high 
in protein, iron, calcium and phosphorus, but low in 
sodium, fat and cholesterol, and contains almost all the 
amino acids needed by man (Ajayi et al., 1978, Awesu,  
 
 
 
 
 

 
 
1980, Adeyeye, 1996, Akinnusi, 2002 and Ejidike, 
2002). Adeyeye (1996) further stated that the African 
giant snail (Archachatina marginata) is considered as a 
delicacy in Nigeria and it commands high demand in the 
market. 
 The African giant snail has been classified on 
the basis of skin (foot) colour into black and white 
ectotypes by Amusan and Omidiji (1998), Akinnusi 
(2004) and Omole et al. (2007). Ibom et al. (2008) 
opined that these ectotypes may differ in many 
production characteristics. There is the need therefore to 
investigate the reproductive performance (clutch size, 
incubation period, percent hatchability and percent 
mortality and survivability of snailets) and some egg 
quality parameters (mean egg weight and length) of 
these ectotypes to provide baseline information for 
future studies, especially as the white skinned ectotype 
had not been subjected to much scientific investigation.  
 
MATERIALS AND METHODS 
 
 This research was conducted at the Botanical 
garden, University of Calabar, Calabar. Calabar is 
located within the geographical area between latitudes  
 
 
 
 

77 

B. Okon, Department of Animal Sciences, University of Calabar Calabar-Nigeria 
L. A. Ibom, Department of Animal Sciences, Cross River University of Technology, Obubra Campus-Nigeria 
M. E. Williams, Dept of Animal Production, Akwa Ibom State College of Agric.. P.M.B1001, Abak, Oruk Anam Local  
                 Government Area, Akwa Ibom State. Nigeria 
I. E. Akpakpan, Department of Animal Sciences, University of Calabar Calabar-Nigeria 
 



 

 

40 58′ N and longitudes 80 17′ E of the equator with an 
annual temperature and rainfall ranges of 250 – 300 C 
and 1260 – 1280 mm respectively. The Botanical garden 
provided a micro-environment similar to the natural 
habitat of snails as it is planted with trees like citrus, 
mango, almond, pawpaw, plantain and banana, and 
crops like cassava, yam, cocoyam and maize. These 
trees and crops provided shade that protected the 
hutches from direct sunlight and heavy rainfall. 
 One hundred sexually matured snails, fifty each 
of the black skinned and white skinned ectotypes 
purchased from a local market were used for the study. 
The skin (foot) colour, black and white of these 
ectotypes constituted treatments. Each ectotype was 
randomly allocated into five treatments of five replicates, 
with two snails to a replicate. The replicates were 
managed in wooden cage compartments measuring 
0.50 X 0.50 sq. cm by 30 cm deep. The cage 
compartments were covered with mosquito net 
reinforced with wire mesh. The stocking density of two 
snails to a cage compartment was to ensure that eggs 
obtained from them were a result of the mating between 
these two. 
 The snails were given feed ad libitum with water 
always throughout the twelve weeks this study lasted. 
They were fed fresh Carica papaya leaves as 
recommended by Awesu (1980) and Imevbore (1990), in 
the morning and concentrate in the evening. The 
concentrate feed was formulated to contain 23.04 % CP 
and 2995 Kcal/kgME with the following ingredients; 
soyabean meal (22 %), cassava flour (28 %), bone meal 
(20 %) and oyster shell (30 %). 
 Measured parameters included reproductive 
performance traits (clutch size, incubation period (days), 
percent hatchability and percent mortality and 
survivability of snailets) and some egg quality 
parameters (mean egg weight and length). Data 
collected were analyzed using t-test statistical tool as 
modified by Madukwe (2004). Correlations among traits 
were determined according to methods outlined by 
Falconer (1989) and Ibe (1998). 
 
RESULTS AND DISCUSSION 
 
 Results of the reproductive performance traits 
for the two ectotypes are presented in Table 1, with 
mean clutch sizes of 5 (range 4 – 6) and 4 (range 3 – 5) 
for black skinned and white skinned ectotypes 
respectively. The mean clutch values obtained in this 
study were highly significant (P<0.001) between the two 
ectotypes studied (Table 1). The significant values 
showed that the black skinned ectotype had larger 
clutch size and is therefore more prolific than the white 
skinned ectotype. The large clutch size of the black 
skinned ectotype is in agreement with Ibom et al. (2008) 
who reported that the black skinned ectotype is more 
prolific than the white skinned ectotype. The clutch size 
values obtained in this study were lower than the 7.80 
and 5.23 reported by Ibom et al. (2008) for black 
skinned and white skinned ecotypes respectively. The 
mean clutch sizes of this study (Table 1) fall within the 
range of 1 – 6 reported by Ubua (2004) for A. marginata. 
The low mean clutch sizes obtained might be due to the 
concentrate feed used, as it appeared paltry without a 
diluent. 

 Table 1 shows that the mean incubation periods 
were 25.8 days (range 20 – 30 days) for the black 
skinned ectotype and 22 days (range 18 – 26 days) for 
the white skinned ectotype. The mean incubation values 
obtained in this study were significantly different 
(P<0.01) between the two ectotypes. The variations in 
incubation periods between the two ectotypes confirmed 
the assertion of Ogogo (2004) that snails incubation 
period vary with species. The incubation periods 
obtained in this study agree with the works of Cobbinah 
(1993) and Stievenant (1996) who reported 2 – 3 weeks 
and 2 – 4 weeks respectively. 
 The mean percent hatchability obtained was 
26.8 % (range 20 – 42 %) for black skinned ectotype 
and 22.8 % (range 16 – 28 %) for white skinned 
ectotype. These mean percent hatchability values 
differed significantly (P<0.05) between the ectotypes. 
The significant difference in mean percent hatchability 
between the two ectotypes indicates that the black 
skinned ecotype had a higher percent hatchability than 
the white skinned ectotype (Table 1). It can be inferred 
that hatchability is positively correlated to clutch size in 
the black skinned ectotype while it is negatively 
correlated in the white skinned ectotype (Table 2).  The 
mean percent hatchability values obtained in this study 
falls within the range (0 – 100 %) reported by Ogogo 
(1989) for snails in the tropics. 
 Mean percent survivability values of 22.8 % 
(range16 – 34 %) and 20 % (range16 – 24 %) were 
obtained for black skinned and white skinned ectotypes 
respectively. The mean percent survivability of the black 
skinned ectotype correlated positively with the clutch 
size, while there was no correlation in the white skinned 
ectotype. The percent survival values obtained in this 
study in both ectotypes were lower than values of 70 % 
and 100 % reported by Adegbaju (2000) and Fapohunda 
et al. (2007) respectively. These differences may be due 
to the concentrate feed given and the prevailing 
environmental conditions (temperature, relative 
humidity, rain fall, day light and length).  
 The results of egg quality showed that mean 
egg weights were 2.7 g (range 2.5 – 2.9 g) and 2.4 g 
(range 2.3 – 2.5 g) for black skinned and white skinned 
ectotypes respectively. The mean egg weights obtained 
in this study were significantly different (P<0.05) 
between the two ectotypes. The results revealed that the 
black skinned ectotype had larger eggs than the white 
skinned ectotype and agreed with the findings of Ibom et 
al. (2008).  However, the values obtained were higher 
than the values of 1.80 g and 1.05 g for black skinned 
and white skinned ectotypes respectively reported by 
Ibom et al. (2008). The mean egg weight value of the 
black skinned ectotype was within the range of 2.5 – 4.6 
g reported by Ogogo (2002) A. marginata. However, the 
mean egg weight value for the white skinned ectotype 
was lower than the lower limit of the egg weight range 
reported by the same author. 
 The mean egg length values obtained in this 
study were 4.6 mm (range 4.6 – 4.7 mm) and 4.2 mm 
(range 4.0 – 4.2 mm) for black skinned and white 
skinned ectotypes respectively. The mean egg lengths 
obtained in this study were highly significant (P<0.001) 
between the two ectotypes studied. The black skinned 
ectotype mean egg length of this study was within the 
range of 4.5 – 5.5 mm reported by Stievenant (1996) 
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while that of the white skinned ectotype was relatively 
lower.  
 Table 2 shows the degree of correlation 
between traits among the ectotypes (black skinned and 
white skinned) of snails studied.  As shown, except for 
percent hatchability: clutch size in the white skinned 
ectotype, all other pairs of traits evaluated exhibited 
positive correlation. The results of traits correlation 
obtained in this study agree with the positions of 
Falconer (1989) and Ehiobu and Kyado (2000) that 
correlation can be high or low, positive or negative 
and/or no correlation at all between traits. Positive 
correlation could suggest that the pairs of traits have 
direct relationship or they are controlled by the same 
genes and in the same direction. Conversely, negative 
correlation could indicate that the same genes affect the 
pair of traits in opposite direction.  The impact of genes 
to influence traits positively and/or negatively 

corroborates the assertion of Ibom (2009). For traits with 
strong positive correlation, selection for one trait will lead 
to improvement in the other.     
 
CONCLUSION 
 
 The results of this study revealed that the black 
skinned ectotype performed better than the white 
skinned ectotype in both the reproductive and egg 
quality traits measured. However, both ectotypes are 
capable of improving the animal protein intake of the 
populace; as they are relatively cheaper than the 
conventional sources of animal protein during the rainy 
season. Sustainable snail production in captivity is 
therefore recommended for all year round supply of 
cheap snail meat.  
 

 
 
Table 1: Reproductive and egg quality traits of black skinned and white skinned snails (Archachatina marginata). 
 
Parameter           Mean values/Range           Level of  

 
     BS        WS                  Significance  

 
Clutch size     5 (4 – 6)   4 (3 – 5)         P<0.001 
Incubation period (days)   25.8 (20 – 30)   22(18 – 26)         P<0.01 
Hatchability (%)    26.8 (20 – 42)   22.8 (16 – 28)         P<0.05  
Survivability (%)    22.8 (16 – 34)   20 (16 – 24)         P<0.05  
Egg weight (g)     2.7 (2.6 – 2.9)   2.4 (2.3 – 2.5)         P<0.05 
Egg length (mm)    4.6 (4.6 – 4.7)   4.2 (4.0 – 4.2)         P<0.001    

 
BS = Black Skinned ectotype, WS = White Skinned ectotype. 
 
 
Table 2: Correlation of reproductive traits evaluated on black skinned and white skinned nails (Archachatina     
marginata). 
 
Traits          BS    WS 
 
Percentage hatchability: Clutch size     0.46*              – 0.13NS 
Percentage survivability: Clutch size     0.23NS    0.00NS 
Percentage hatchability: Percentage survivability   0.98**    0.99** 
BS = Black Skinned snail, WS = White Skinned snail.  
 
* = (P<0.05), ** = (P<0.001), NS = P>0.05 (Non-significant) 
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