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However, ther,
€gg incubation

marginata snails in Nigeria. It is in the light
Improvement trig) was designed. This was d
d their b:

ectotypes, their crosses an

® has not been any known documented information on reproductive and
Parameters of F1 homozygous black-skinned backcross of Archachatina
the light of this that foundational African giant snail

one by crossing the black and white skinned
ackcerosses, and then evaluating the reproductive and

egg 'ncu_bation performance traits in the hybrid snails which can meet the productive
eXpectations of farmers, and as such bring about quicker returns to investment.

MATERIALS AND METHODS
Experimental site and materials
The study was carried out at the Botanical
garden, Umversnty of Calabar, Calabar,
Nigeria, latitude 4958'27"N and longitude
B%'56' 32UE 42 m above sea level, with
annual temperature and rainfall ranges
from 250C — 300C ang from 1260 mm to
1280 mm, respectively Okon et a/. (2012a)
The study area was covered with trees
which  provided a micro-environment
similar to the natural habitat of snails
Materials used for this study included
snails, cages, Ssoil, forage and
compounded diet. Cages measuring 45
c¢m (Length) x 45 cm (width) x 40 cm
(height) were constructed using wood and
wire  gauze. The bottom cover was
perforated to allow the drain of excess
Mmoisture. The wire gauze was nailed to the
sides of the wooden frame and formed the
top lid, for proper ventilation and easy
management. Loamy soil with pH range of
7.00-8.00 was loosened and heated to kill
soll organisms. The treated soil was filled
Into the compartments of the cages to
about 20 cm from the bottom. The soil was
moistened intermittently to facilitate the
burrowing activities of the snails, during the
process of laying eggs and unfavourable
conditions.  Pawpaw leaves (Carica
Papaya sourced from the Botanical
Garden environment and Concentrate
feed containing 24 % Cp and 2800 Kcal/Kg
(ME), as recommended by Omole (2002)
for snails was used in this study.

Backcrossing ] heterozygous black-
skinned with purebred black-skinned
parents (homozygous black backcross)
Forty sexually matured Archachatina
marginata snails were used in this study.
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Twenty each of the F1 heterozygous black-
skinned first filial generation and the pure
black-skinned parent generated from the
preliminary study. The two snail groups
were mated to each other to generate the
F1 homozygous black backcross snails as
shown in Figure 1. The snails were fed 2 g
each of concentrate and forage throughout
the experimental period (41weeks). Daily
routine  management practices  were
carried out. Data was collected on
Reproductive and €gg morphometric
parameters. Each clutch of eggs was
collected manually and incubated in an
incubator (plastic’ containers filled with
sterilized soil) to avoid eggs being
destroyed or preyed upon by adult snails,
Natural mating technique was adopted
with two snails per cell,

The Completely Randomized Design
(CRD) was used for this experiment. Data
collected were subjected to statistical
analysis using student t-test and observed
means were separated using the least
significant difference method.

Parents: F1 Heterozygous black-
skinned Purebred black-skinned
parental
Genotypes: FiBS X
BSP (Backcro#)
Offspring: BBCR
(R4 Homozygous black-

skinned backcross snails)

Figure 1. Mating of two snail groups to generate
F1 homozygous black backeross snails
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Results and Discussion

The results of the reproductive expression
and egg incubation parameters of the F1
homozygous  black-skinned backcross
snails are hereby presented on Table 1.
The mean clutch size per lay of the Fi
homozygous  black-skinned = backcross
(BBCR) snails compared to that of Fi
heterozygous black-skinned (F1BS) and
the purebred black-skinned parent snails
(BSP) were significantly (P < 0.05). The F1
heterozygous black-skinned (F1BS) snail
group recorded the highest mean clutch
size value of 6.44 eggs per lay, followed by
the F1  homozygous black-skinned
backcross snails with 6.11 eggs, while the
purebred  black-skinned parent snails
recorded the least mean clutch size value
of 6 eggs per lay. The results are similar to
the mean clutch size of 7.70 and 5.0
reported by Ubua et al. (2012) for A.
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marginata ovum and A.  marginata
Saturalis respectively. These results also
fall within the range of 5.08 to 6.58 and 1
to16 reported by Owoyemi (2014) and
Okon and Ibom (2012) respectively for
Archachatina marginata snails. Lower
mean clutch size of 5.23 was reported by
Ibom et al. (2011) for the White-skinned x
White-skinned (WS x WS) parent snails of
A. marginata.

The mean egg weight of F1 homozygous
black-skinned backcross (BBCR) snails
compared to that of F1 heterozygous black-
skinned (FiBS) and the purebred black-
skinned parent (BSP) snails were
significantly (P < 0.05) different. The Fi
heterozygous black-skinned (F1BS) snails
recorded the highest mean egg weight
value of 1.46 g, followed by the purebred
black-skinned parent recorded the least
mean egg weight value of 1.38 g while the
F1 homozygous black-skinned backcross
recorded 1.37 g. The results were lower
than the mean egg weight value of 1.83 g
for purebred black-skinned but higher than
1.08 g for albino snails reported by Okon
(2013). Lower mean egg weight results of
1.05 g for purebred albino snails were also
reported by Ibom et al. (2008).

The mean egg length at lay of the Fi
homozygous  black-skinned backcross
(BBCR) snails compared to that of F1
heterozygous black-skinned (FiBS) and
the purebred black-skinned parent (BSP)
snails were significantly (P < 0.05)
different. Mean egg length results of the F1
heterozygous black-skinned (F1BS) snails
was 151 mm, followed by the Fy
homozygous black-skinned backcross with
the mean value of 1.46 mm, while the
purebred black-skinned parent recorded
the least mean egg length value of 1.41
mm at lay. The mean egg length values
recorded in this study were lower than the
mean egg length values of 1.61 mm and
1.43 mm for purebred black-skinned snails
and purebred albino of Archachatina
marginata snails respectively reported by
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Were far lower than the values of 16.8 mm
and 14.3 mm reported by Okonta (2012)
fcr_ Purebred black-skinneqd and white-
skinned snails respectively. Amubode
(1994) eported high mean egg length
values of 19,70 mm for Black-skinned A.
marginata snails.

The mean €99 width at lay of the F,
homozygous black-skinned backcross
(BBCR) snails Compared to that of F,
heterozygous black-skinned (F1BS) and
the purebred black-skinned parent (BSP)
Snails  were significantly (P < 0.05)
different. The results of the mean egg width
were 1.25 mm, 1.24 mm and 1.19 mm for
the F4 heterozygous black-skinned, F;
homozygous black-skinned backcross and
purebred  black-skinned parent snails
respectively. These results are lower than
the mean egg width values of 13.2 mm and
10.7 mm reported by Okonta (2012) for
black and Wwhite-skinned A. marginata
snails respectively. Also wide differences
existed between the results of this study
and the mean €gg length value of 14.20
mm reported by Amubode (1994) for
Black-skinned Archachatina marginata
snails.

Mean hatchling body weight at hatch of the

1 homozygous black-skinned backcross
(BBCR) snails compared to that of F;
heterozygous black-skinned (F1BS) and
the purebred black-skinned parent snails
(BSP) were significantly (P < 0.05). The
results of the mean hatchling body weight
at hatch were 0.92 g, 0.89 g and 0.85 g for
F1  heterozygous black-skinned, ~ F4
homozygous black-skinned backcross and
purebred  black-skinned parent snails
respectively. The results are lower than the
mean hatchlings body weight values of
1.14 g for purebred black-skinned, but
higher than the value of 0.77 g for purebred
white-skinned  Archachatina marginata
snails reported by Okon et a/. (2013). More
50, similar mean hatchling body weight
values of 1.21 g for purebred black-skinned

32

snails and 0.87 g for white-skinned (albino)
snails were also reported by Okon (201 3).
The results recorded in this study were
higher than the mean hatchling body
weight at hatch of 0.73 g and 0.53 g
reported by Owoyemi (2014) for purebred
black-skinned and purebred white-skinned
snails of  Archachatina marginata
respectively.

The mean hatchling shell length at hatch of
the Fy homozygous  black-skinned
backcross (BBCR) snails compared to that
of F1 heterozygous black-skinned (F1BS)
and the purebred black-skinned parent
snails (BSP) were significantly (P < 0.05)
different. The results were 1.39 mm, 1.28
mm and 1.24 mm for Fq heterozygous
black-skinned, F homozygous black-
skinned backcross and purebred black-
skinned parent snails respectively. lbom et
al. (2011) reported mean values of 1.41
mm and 1.32 mm for purebred black-
skinned and white-skinned Achachatina
marginata snails respectively, similar to
those obtained in this study. The results of
this study also agreed with the mean range
values of 1.15 mm to 1.38 mm reported by
Okon et al. (2010a) as hatchlings shell
length at hatch of Achachatina marginatha
snails. Higher mean hatchlings shell length
values of 14.30 mm and 14.0 mm were
reported by Okon et al. (2013) for black-
skinned and white-skinned Archachatina
marginata snails respectively.

The results of the mean hatchlings shell
width at hatch of the F4 homozygous black-
skinned  backcross (BBCR)  snails
compared to that of Fy heterozygous black-
skinned (FiBS) and the purebred black-
skinned parent spails (BSP) were
significantly (P < 0.05) different. The results
were 1.09 mm, 1.02 mm and 0.94 mm for
F1 heterozygous black-skinned, Fy
homozygous black-skinned backcross and
purebred  black-skinned parent snails
respectively. The results of this study were
close to the values of 1.16 mm and 1.08
mm reported by Ibom et al. (2011) for
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hatchlings shel|

gs shell width values of
rginata snails. Also, Okon
reported higher mean
Wwidth values of 11.80 mm
and 10.30 mm for purebred black-skinned

and purebred White-skinned Archachatina
marginata snails respectively.

The mean hatchlings shell ‘mouth’ length at
hatch of the F; homozygous black-skinned
backcross (BBCR) snails compared to that
of iFy heterozygous black-skinned (F1BS)
and the purebred black-skinned parent
snails (BSP) were significantly (P < 0.05)
different. The results of the mean hatchling
shell ‘mouth’ length values recorded were
1.27 mm, 1.02 mm and 0.92 mm for Fi
heterozygous black-skinned, Iy
homozygous black-skinned backcross and

purebred black-skinned parent snails
respectively. lbom et al. (2011) reported
similar mean hatchlings shell ‘mouth’

length values of 1.05 mm and 0.96 mm for
purebred black-skinned and purebred
white-skinned  Archachatina marginata
snails respectively. However, Owoyemi
(2014) reported higher mean hatchlings
shell ‘mouth’ length values of 0.90 cm and
0.80 cm for purebred black-skinned and
purebred  white-skinned  Archachatina
marginata snails respectively.

The mean hatchlings shell ‘mouth’ width at
hatch of the F1 homozygous black-skinned
backcross (BBCR) snails compared to that
of F1 heterozygous black-skinned (F1BS)
and the purebred black-skinned parent
snails (BSP) were significantly (P < 0.05)
different. The mean values recorded were
0.85 mm, 0.84 mm and 0.82 mm for F4
homozygous black-skinned backcross, Fi
heterozygous black-skinned and purebred
black-skinned parent snails respectively.
These results are slightly higher than the
mean values of 0.67 mm and 0.65 mm
reported by Ibom et al. (2011) for purebred
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black-skinned and purebred white-skinned
Archachatina marginata snails
respectively. The results of this study were
lower than the mean hatchlings shell
‘mouth’ width values at hatch of 0.51 cm
and 0.30 cm reported by Owoyemi (2014)
for purebred black-skinned and purebred
white-skinned ~ A.  marginata  snails
respectively.

The mean incubation period of the F1
homozygous black-skinned backcross
(BBCR) snails compared to that of F1
heterozygous black-skinned (F1BS) and
the purebred black-skinned parent snails
(BSP) were significantly (P < 0.05)
different. The mean values of incubation
periods recorded in this study were 26.33
days, 26.14 days and 24.64 days for
purebred  black-skinned  parent, F1
heterozygous black-skinned and the F1
homozygous black-skinned backcross
snails respectively. The results of this
study are within the ranges from 25 to 30
days and from 20 to 37days recorded by
Okon at al. (2012b) for purebred black-
skinned and purebred white-skinned snails
respectively. Also, the mean range of
incubation periods from 11 to 30 days, from
16 to 30 days and from 15 to 30 days were
reported by Okon et al. (2012a) for
purebred black-skinned, purebred white-
skinned and black-skinned x white-skinned
crossbred cross of A. achatina snails
respectively. Ogogo (1989) and Ubua et al.
(2012) reported ranges of incubation
periods from 30 to 35 days and from 24 to
37 days respectively for Archachatina
marginata var. ovum.

The mean percent hatchability of the Fi
homozygous black-skinned backcross
(BBCR) snails compared to that of Fi
heterozygous black-skinned (F1BS) and
the purebred black-skinned parent snails
(BSP) were significantly (P < 0.0.5)
different. The mean percent hatchability
values recorded were 88.09 %, 83.65 %
and 77.72 % for F1 heterozygous black-
skinned, F1 homozygous black-skinned
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Tespectively. However, the results were
greater than the percent hatchability values
0f 52.45 % and 38.33 % recorded by Okon
et al. (2010a) for purebreq black-skinned
and‘ White-skinned Archachatina marginata
snalls  respectively at the firet" filal
generation (F1). Also, values of 76.28 % for
both purebred of black-skinned and white-
skinned and 69.27 % for the crossbred
genotypes of Achatina achatina snails
were reported by Okon et a/. (2012a). The
variation in the mean reproductive and egg
quality performance of the F4 homozygous
black-skinned backcross snails obtained in
this study and that of the F1 heterozygous
black skinned and purebred black-skinned
parent snails could be attributed to
heterotic effects given the midway mean
performance of the hybrid and also given
the difficulty of reciprocal crossing among
snails as small sized snails usually prefer
assuming the masculine active role during
mating. The variability of the snail groups
could also be due to the possible variation
arising from the additive genetic actions of
the genes affecting reproductive and egg
incubation parameters, variation in the
strains used, the age at mating, size of the
eggs, incubation conditions  and
environmental conditions during the period
of incubation and eventual hatching.

CONCLUSION

This study on the evaluation of the
reproductive  and  egg incubation
performance of F1 homozygous black-
skinned backcross (Archachatina
marginata) snails obtained by crossing first
filial  generation heterozygous  black-
skinned and purebred black-skinned
parents’ snails in Calabar has shown the

34

Possibility of improving the reproductive
apd €gg incubation performance of African
giant land snails through cross breeding.
The vigour obtained in the backcrosses
could be increased by adopting techniques
that ensure the possibilities of reciprocal
crossing which is difficult among snails,
Wwhich could be achieved through advances
such as artificial insemination,

We therefore strongly recommend the
intensification of crossbreeding research to
take advantage of the additive genetic
effect of genes so as to facilitate the
development of hybrid snails with hyper
reproductive and incubation performance
that can meet the productive expectation of
farmers, and as such bring about quicker
returns on investment.
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ABSTRACT
Reproductive ang €99 incubation parameters of F1 homozygous black-skinned
backcross of Archachatina marginata snails were evaluated. Twenty each of black and
white-skinned snails used as parent snails in this study were generated from the black
skinned snails acquired from the wild and mated to produce the first filial

percent hatchability, Hatchling shell length at hatch including others of 6.44, 1.46mm,
88.09% and 1.39mm respectively while the Black skinned homozygote parent
recorded 6.00, 1.38mm, 77.72% and 1.24mm, respectively for the same parameters.
The mid-point values of 6.11, 1.37mm, 83.65% and 1.28mm respec?ive!y, on the

performance of snails to produce a hybrid snail that can meet the expectations of
farmers through cross breeding.
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INTRODUCTION
Improvement of snails in order to increase their contribution to the much needed animal

protein in Nigeria is inevitable (Otu et al., 2016). Also, cultural discrimination of the White-
skinned ectotypes has also limited the possibility of snails filling the gap of inadequate

going into extinction. More so, Pasmen and Yardimei (2008) reported that biometric

measurements can be used to assess several characteristics of an animal. The authors

opined that the measurements can provide important evidences for the growth and
performance of the breed and properties that change with environmental effects and
feeding factors, In addition, body measurements are important data sources in terms of
reflecting the breed standards (Riva et al,, 2002) and also important in giving information
about the morphological structure and developmental ability of an animal.
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