Nig. J. Anim. Prod. 2017, 44(4): 325 - 332 Nigerian Journal of Animal Production
© Nigerian Society for Animal Production

Sokoto Red and Sahelian goats: The untapped potential for improving meat
production in the developing economy of Nigeria
YAdedibu, 1. 1., Sola- Ojo F. E.* and Lawal, M.
"Department of Animal Science, Ahmadu Bello University, Zaria Nigeria
= ’Department of Animal Production, University of llorin, llorin, Nigeria
Abstract *Corresponding author : iiipinyomi @yahoo.com

A study was conducted on indigenous unsel ected Sokoto Red (SR) and Sahel (SH) goatsin
National Animal Production Research Institute, (NAPRI), Ahmadu Bello University, Shika-
Zaria, Kaduna State, Nigeria. The study was carried out to understand how birth, pre-
weaning and post-weaning weights in the SR and SH goats can be used to improve their
productivity. Thirty kids (10 males and 20 females) of SR and thirty kids (10 males and 20
females) of SH breeds of goat were utilised for this study. Results obtained showed that the
coefficient of variation (CV) was very low. There were no significant differences (P>0.05)
among mean bodyweight at birth, 30 days pre-weaning, 60 days pre-weaning, 90 days post-
weaning and 120 days post-weaning weights of SR and SH goats except at 150 days post-
weaning weight. Highly positive phenotypic correlations existed in the SR goats between 90-
day weaning weight and 120-day post weaning; 90-day weaning weight and 150-day post
weaning. 120-day post weaning weight and 150-day post weaning. The birth weight of the SH
goats were highly significant (P<0.05) and positively correlated with body weight at 30, 60,
90, 120 and 150 daysold. It was observed that the sampl ed popul ation was homogeneous for
all traits. The 90-day weight of the SR can be utilised to improve for body weight at 30-, 120-
and 150- days of age while in the SH goat, sdlection for high birth weight would enhance
improvement for high bodyweightsat | ater stagesof growth.

Keywords. Sokoto Red and Sahelian goals, comparison, coefficient of variation,
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Introduction I o
Theindigenous unselected goatsin Nigeria guantitative variationsin these two breeds of

are characterised by poor growth  indigenous goats in the Northen Guinea
performance such that they may havesmall ~ Savannah of Nigeria need to be assessed.
body size and weight at weaning (Santra et Thlsqould beinformativein future_selectlon
al., 2002). The poor growth ability and ~ @d improvement endeavour in goat
bodyweight of goats have not discouraged ~ Preeding programmes (Berhane and Eik,
their rearing by virtually all householdsin ~ 2006). Genetic improvement of these
the rural communities yet they are Ihdigenous breeds can improve the
considered veritable tools for the  Productivity and sustainability of the goat
alleviation of poverty in Nigeria enterprise in the tropics more rapidly than
Based on geographical distribution, the trying to improve the exotic breeds (Otuma
Sokoto Red and the Sahelian goats are ~ nd Osakwe, 2008). Genetic improvement
vastly spread acrossthe Northern ecozones 1O Pré weaning and post weaning traits
of Nigeria (Otumaand Osakwe, 2008) due ~ Would have direct bearing on the
to their prolificacy and adaptability to ~ Profitability ‘of goat_production systems
varied harsh conditions. Proper (Mbukuetal,2014). Theamof thisstudy is
information on the pre-weaning and post- (O understand the dynamics of birth, pre-
weaning traits which could cause Weaning and post-weaning weights in the
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Sokoto Red and Sahelian goats of Nigeria
in order to improve productivity in these
indigenousbreeds.

Thisstudy istherefore designed to eval uate
and compare the Sokoto Red and Sahel
goats using their pre-weaning and post
weaning weights as well as estimate the
relationships that exist between the pre-
weaning and post weaning weights.

Materialsand methods

Experimental Location

The experiment was carried out at National
Anima Production Research Institute,
(NAPRI), Ahmadu Bello University,
Shika-Zaria, Kaduna State, Nigeria. Zaria
is located between 11.11 latitude and 7.72
longitude and on an atitude of 644 meters
above sealevel (). Theareafallswithinthe
Northern-Guinea Savannah zone of
Nigeria, characterized by rainfall ranging
from 1100mm to 1250mm annualy. The
arealies within the warm humid climate of
the Northwest zone of the country, with
clear distinctivedry and wet seasons.
Experimental animalsand management
Thirty kids (10 males and 20 females) of
Sokoto Red and 30 kids (10 males and 20
females) of Sahelian breeds of goat were
utilised for this study. The kidswerereared
under theintensive system of management.
The experimental kidswere ear tagged and
were alowed ad-libitun milk from their
various dams with fresh milk
supplementation until they were 30 days
old. After the 30" day, concentrate
supplement containing 40% crude protein
(CP) and 11.70MJ energy at the rate of
60g/head/day in addition to dam's milk
were offered. Legumeswere | ater fed post-
weaning when the concentrate
supplementation was stopped until thekids
reached 150 days.

Traitsassessed

The traits evaluated in the course of the
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experiment, were bodyweights at birth, 30-,
60-, 90-, 120- and 150- days of age which
were taken with the help of Weighbridge®
(manufactured by Salter in England with a
200kg +1kgcalibration).
The collected data was analysed using the
GLM procedure of SAS (2001) using the
following model:
Yij= Ht Bi+ Qj

Where Y, =weight of thei" individual

K= Overall mean

B,=effect of i" breed (1,2)

g, =randomerror
Phenotypic correlation between two
variables was estimated using the PROC
CORR procedureof SAS(2001).

Resultsand discussion

The mean body weights at birth 30, 60,
90,120 and 150 days of age for both Sokoto
Red and Sahel goats (Table 1) were within
the range in previous reports (Akpa 2000;
Zahraddeen et al., 2008). The values
obtained for the coefficient of variation (CV)
indicated that the population from which
these two breeds were sampled was
homogenousand thusmay not be suitablefor
selection and improvement for the traits
highlighted on the Table 1. The low values
for the CV may aso be attributed to the low
samplesizewhichisamajor characteristic of
institutional herds in the developing
economy such that it hampers livestock
improvement programmes(FAO, 2017).

In this study, the Sahelian goat had higher
weight from birth up to weaning than the
Sokoto Red goats. The Sokoto Red goats had
higher bodyweight than Sahel goats
thereafter at 150-day of age. Zahraddeen et
al. (2008) reported that Sahelian goat was
superior than Sokoto Red for birth weight to
weaning. Similarly, Nkungu et al. (1995)
who reported superiority of 75 and 50
percent Norwegian crosses as compared to
100 percent and 87.5 percent Norwegian
goats.
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Table 1: Descriptive statisticsfor pre weaning and post weaning weights of Sokoto Red and Sahelian

Breeds of Goat

Trait (kg) Mean + S.D Ccv
Sokoto Red
Birth weight 1.43+0.40 0.16
30-day pre-weaning weight 6.00 +0.98 0.97
60-day pre-weaning weight 9.33+0.92 0.85
90-day weaning weight 13.34 +1.65 2.72
120-days Post weaning weight 18.63+1.88 3.55
150-day Post weaning weight 24.34+1.83 334
Sahelian goat
Birth weight 1.56+0.39 0.15
30-day pre-weaning weight 6.27+0.83 0.69
60-day pre-weaning weight 9.60£1.07 1.15
90-day weaning weight 13.93+1.26 1.58
120-days Post weaning weight 18.47+1.31 171
150-day Post weaning weight 2347£1.20 143

S.D: Standard Deviation CV: Coefficient of Variation

Influence of breed on pre weaning and
post weaning weightsof goats

There were no significant differences
(P>0.05) between mean bodyweight at
birth, 30 days pre-weaning, 60 days pre-
weaning, 90 days post-weaning and 120
days post-weaning of Sokoto Red and
Sahel goats (Table 2). Zahraddeen et al.
(2008) had aso reported a non significant
(P>0.05) effect of breeds on birthweight of
kids of Sokoto Red and Sahel goats. 150

days post-weaning weight was however
significantly lower (P < 0.05) in Sahelian
goats than that of Sokoto Red goats (Table
2). Zahraddeen et al. (2008) and Alade et al.
(2008) had earlier also reported a lower
valuefor Sokoto Red than the Sahelian goats
for post-weaning weights. In this study,
breed had asignificant influence on the 150-
day post weaning body weight indicating
clear genetic differences(Babar et al. 2003).

Table 2: Influence of breed on pre weaning and post weaning weights of goats

Breed SEM
Traits Sokoto Red (30) Sahelian (30)
Birth weight 1.4310.40 156+ 0.39 0.10
30-day pre-weaning weight 6.00+0.98 6.27+0.83 0.23
60-day pre-weaning weight 9.33+0.92 9.60+ 1.07 0.26
90-day weaning weight 1337+ 1.65 1393+ 1.26 0.38
120-days Post weaning weight 18,67+ 1.88 1847+ 1.31 0.42
150-day Post weaning weight 24,37+ 183 2347°+1.20 0.40

SEM: Standard Error Mean

Interrelationships between bodyweights
of Sokoto Red goatsand Sahel goats

The highly positive phenotypic
correlations in the Sokoto Red goats were
between 90-day weaning weight and 120-
day post weaning; 90-day weaning weight
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and 150-day post weaning. 120-day post
weaning weight and 150-day post weaning
(Table 3). The 30-day pre-weaning weight
and 90-day weaning wei ghts had moderately
positiverelationships. Thisindicated that the
body weight at 90 days of age (weaning)
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have astrong rel ationship with bodyweight
at 30-day, 120-day and 150-day of age.
This suggested that selection for any of
these traits that are positively correlated
would have a considerable positive impact
onimprovingtheother traitsasthey may be
influenced by same sets of genes
(pleiotropy). The implication is that as
these traits are under the additive maternal
effects (Rodolfo, 1984), the breeder could
utilise weaning weight at 90 days of agein
the Sokoto Red for improvement of the
population for post weaning weights. The
negative correlation observed in Sokoto
Red goats between birth weight and 90
days weaning showed that selection for
bodyweight at birth cannot be utilised for
improvement for higher weaning weights
(Burfening and Kress1993).

Thebirth weight of the Sahelian goatswere
highly significant (P<0.05) and strongly
positively correlated with all bodyweight at
30 dayspre-weaning, 60 dayspre-weaning,
90 days weaning weight, 120 days post

weaning and 150 days of age (Table 3). This
is an indication that selecting for a heavy
Sahelian goat at birth would increase the
chance of abigger goat at different stages of
growth that isat 30, 60, 120 and 150 days of
age (Maau-Aduli et al., 2003; Shonibare,
2004). Future sel ectionfor bodyweight at 30,
60, 120 and 150 days of age could be fast-
tracked by selecting for higher birth weight
(Malau-Aduli et al., 2003). The pre-weaning
bodyweights (30-day and 60-day
bodyweights) had highly significantly
(P<0.01) strong positive relationships with
post-weaning weights (120-day and 150-
day) in the Sahelian goats. Pre-weaning
bodyweights are a function of birth weight
and nursing which indicated maternal effect
during this growth phase (Rodolfo, 1984).
The reationship between the pre-weaning
and post-weaning body weight indicated
that, high maternal influence in the Sahelian
goats still influenced post weaning
bodyweights(El-Abidetal., 2008).

Table 3: Phenotypic Correlation for different bodyweights of Sokoto Red and Sahelian breeds of goats

Trait Birth 30-day 60-day 90-day  120-days 150-day
weight  pre- pre- weaning  Post Post
weaning  weaning  weight  weaning  weaning
weight weight weight weight
Sokoto Red
Birth weight 1 0.17 0.09 -0.08 -0.02 0.15
30-day pre-weaning weight  0.17 1 0.34 0.40* 0.26 0.33
60-day pre-weaning weight  0.87 0.34 1 0.30 0.33 0.29
90-day weaning weight -0.08 0.40 0.30 1 0.69** 0.64**
120-days Post weaning -0.02 0.26 0.33 0.69** 1 0.87*
weight
150-day Post weaning 0.15 0.35 0.29 0.64%* 0.87** 1
weight
Sahelian goat
Birth weight 1 0.68** 0.77x* 0.68** 0.79** 0.76%*

30-day pre-weaning weight  0.68**
60-day pre-weaning weight ~ 0.77**
90-day weaning weight 0.68**
120-days Post weaning 0.79**
weight

150-day Post weaning 0.76**
weight

1 0.67* 0.42* 0.68** 0.61**
0.67%* 1 0.49+* 0.68** 0.61**
0.42* 0.49** 1 0.71%* 0.55**
0.58** 0.68** 0.71** 1 0.83**

0.58** 0.61** 0.55** 0.83** 1

"P< 0.01P< 0.05
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Multivariate analysis of the bodyweights
of Sokoto Red and Sahelian goats

In the first principa component, high
positive correlations were obtained (Figure
1) for birth weight, 90-day and 120-day
bodyweights. Bodyweight at 90-day and
birth weight are more closely related which
indicated that the two traits are controlled
by genes which are more likely to be
located closely on the same chromosomes
(genetic linkage). This indicates that they

may not assort independently during meosis
(www.biologyreference.com/L a-
Ma/L inkage-and-Gene-Mapping.html) and

selection for high birthweight would
invariably lead to high bodyweight at 30
days of age in the Sokoto Red goats. The
second principal component (Figure 1) also
showed that the preweaning weights (30-
and 60- day weights) were correlated and
the same sets of genes could bein control of
thesethreetraits.
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Figure 1: Principal Components of pre weaning, weaning and post weaning weight of Sokoto Red

Goats

BW = Birth Weight; 30PW = 30-day pre-weaning; 60PW = 60-day pre-weaning; 90PW = 90-day weaning;
120PW = 120-day post-weaning; 150PW = 150-day post-weaning
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weaning weight (90-day bodyweight),
120-day and 150-day bodyweights were
closely associated indicating that weaning
weight (90-day) hasavital influenceonthe
prospective bodyweights at 120-day and
150-day in the Sahelian goat (Zahraddeen
et al., 2007). Weaning weights have been
reported (Babar et al., 2003; Zahraddeen et
al., 2007) to be influenced by
environmental influence (mothering

Component 2

ability). This could be the reason why
weaning weight is associated with 120-day
and 150-day in the Sahelian goats in this
study (Babar et al., 2003; Zahraddeen et al.,
2007). In the Sahelian goats, the two traits,
birth and weaning weights are the traits to
select for in breeding and improvement
programmes because they would serve as
early markersonthegenetic potential later in
thelifeof animal (Fasaeetal., 2016).
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Figure 2: Principal Components of pre weaning, weaning and post weaning weight of Sahelian goats

BW = Birth Weight; 30PW = 30-day pre-weaning; 60PW = 60-day pre-weaning; 90PW = 90-day weaning;
120PW = 120-day post-weaning; 150PW = 150-day post-weaning
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Conclusions

The sampled population was homogenous
for all traitsbecause of the samplesize. The
pre-weaning and post-weaning
bodyweights of the Sokoto Red and Sahel
goatsweresimilar except for bodyweight at
150 days of age whereby the Sokoto Red
was higher than the Sahel goats. The 90-
day bodyweight of the Sokoto Red can be
utilised to improve for bodyweight at 30-,
120- and 150- days of age. In the Sahelian
goat however, selection for high birth
weight would enhance improvement for
high body weight at later stagesof growth.
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