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ABSTRACT 
 

This study on indigenous Guinea fowls in Ghana was undertaken to estimate genetic variation and 
heritability of traits in these birds. The study was conducted at the Poultry Section of the Animal farm 
of the Department of Animal Science Education, University of Education, Winneba, Mampong-
Ashanti campus, Ghana, from 2015 to 2018. The data used in the present experiment were 
collected from six hundred keets (300 males and 300 females) produced from randomly selecting 
and mating 110 dams and 22 sires and consisted of 780 records collected over a period of 3 years. 
The genetic parameters were estimated using sire-son, sire-daughter and dam-daughter regression 
analysis.  Body weight and 8-month weight gain showed the greatest additive genetic variation, with 
survival, docility, dressing percentage, age at first egg, egg weight, egg number, fertility, hatchability 
traits, feed intake and FCR showing relatively low additive genetic variation.  Moderate to high 
heritability estimates were obtained for body weight, weight gain at ages 1day to 2 months, 2-4 
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months in females, 4-6 months in males, docility, feed intake in females and feed conversion ratio in 
both males and females. Similarly, moderate to high heritability estimates were also obtained for 
age at first egg, egg weight and egg numbers. However, all other parameters considered in this 
study had low heritability estimates. This study concludes that, the results could be used to initiate 
Guinea fowl selection breeding programmes. 
 

 

Keywords: Guinea fowl; growth traits; heritability; genetic variation; survivability; docility. 
 

1. INTRODUCTION  
 

Guinea fowl production plays significant roles in 
uplifting rural economy in Ghana. Most of the 
people in Northern Ghana (Upper East, Upper 
West and Northern Region) depend on Guinea 
fowl rearing for their immediate cash needs. The 
ability of most of the traditional people to 
purchase farm inputs for crop production and 
food to sustain the family depends on this 
immediate cash need [1]. These abundant 
species of domestic animals, found in many 
traditional homes, do not only serve as source of 
income to the people but also provide meat and 
eggs [2].  

 
The meat is a delicacy and a source of quality 
protein because it contains less cholesterol and 
fats [3]. In addition, the bird is used culturally for 
different purposes such as in funeral 
celebrations, sacrifices, courtship and as a token 
for settle disputes. Thus, Guinea fowl production 
is lucrative because there is high demand for 
both the meet and eggs. Because of its 
significant roles in the Ghanaian economy, 
Guinea fowl production in Ghana has gone 
through several developmental projects including 
Smallholder Agricultural Development Project 
(SADEP) between 1996-1999, Smallholder 
Rehabilitation and Development Programme 
Funded by the Government of Ghana and 
International Fund for Agricultural Development 
(SRDP/IFAD), Upper West Agricultural 
Development Project (UWADEP) and Market 
Oriented Agriculture Development Project 
(MOAP) since independence in 1957.  
 

All these projects aimed to upgrade the 
productivity of the local Guinea fowl by 
increasing egg size and mature body weight 
through crossbreeding. Notwithstanding these 
developmental projects, there is still lack of 
improved breeds for farmers for extensive 
production and a call for breeders to embark on 
breeding programmes to genetically improve the 
local breeds of Guinea fowls [4,5]. In order to 
establish a breeding program, it is indispensable 
to estimate genetic parameters for improving the 
most important economic traits. The magnitude 

of the genetic parameter, for example heritability, 
could indicate the amount of improvement that 
can be achieved by selection. Genetic and 
phenotypic parameters such as mean, variance, 
heritability, genetic correlation and phenotypic 
correlations play a vital role to develop strains of 
animals [6]. Selection programme can utilize 
these values in order to bring about changes in 
genetic properties of a strain population [7]. 
 

Heritability estimates are indicators of additive 
genetic variances existing in a population. 
Production and reproduction traits are 
fundamental corner stone in enhancing the 
efficiency of the breeder birds. Body weight at 
different ages is important for the general health 
of birds which in turn influences the efficiency of 
egg production [8]. Similarly, age at sexual 
maturity, egg number, egg weight and egg shape 
indices are central towards selection of a breeder 
strain. Literature on heritability on production and 
other traits in local Guinea fowl is very rare. The 
present study was, therefore carried out to know 
the heritability estimates of these traits which can 
help improving the breeder strain in a continuous 
selection programme.  
 

2. MATERIALS AND METHODS 
 

2.1 Experimental Area 
 

The study was conducted at the Poultry Section 
of the Animal farm of the Department of Animal 
Science Education, University of Education, 
Winneba, Mampong-Ashanti campus, Ghana, 
from 2015 to 2017. Mampong-Ashanti lies in the 
transitional zone between the Guinea savanna 
zone of the north and the tropical rain forest of 
the south of Ghana along the Kumasi-Ejura road. 
The average daily temperature is between 25°C 
and 30°C and the average relative humidity of 
the area is 70% [9].  
 

2.2 Experimental Design and Treatments 
 

The base population of the indigenous Guinea 
fowls used in this experiment was part of an 
original random bred population obtained from 
Animal farm of the Department of Animal 
Science Education, University of Education, 
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Winneba, Mampong-Ashanti campus, Ghana. 
The records used in the present experiment were 
collected from six hundred keets (300 males and 
300 females) produced from randomly selecting 
and mating 110 dams and 22 sires of this base 
population, between May, 2015 to July, 2017. 
Seven hundred and eighty (780) records were 
collected from the keets during this period. The 
chicks were then taken to a brooding room 
immediately for brooding. The Guinea fowl keets 
were kept at a temperature of 35°C with 
adequate drinker and feeder spaces provided. 
Light was provided for 24 hours during brooding 
to avoid pilling and death. The temperature was 
reduced gradually at the rate of 3.50°C on 
weekly basis as brooding progressed [10]. The 
chick phase lasted for 4 weeks (28 days). At the 
end of the chick phase they were randomly 
distributed and raised on a slated wooden floor 
pen partitioned into 20 compartments with each 
compartment measuring 3 m x 4 m and housing 
30 keets. Each sex was kept separately (Becker, 
1984). 
 

At day old keets were weighed and given 
individual dam and sire identities using 
permanent marker of various colours. Each keet 
was wing tagged and other records taken on it 
included, sex, hatch weight, 2-month weight, 4-
month weight, 6-month 8-month weight, 2-month 
weight gain, 4-month weight gain, 6-monthweight 
gain, 8-month weight gain, response to sheep 
red blood cell (SRBC), docility, feed intake and 
FCR. Other records taken were dressing 
percentage, age at first egg, egg weight, hen-day 
egg production (egg numbers) fertility and 
hatchability. Similar records were also kept for 
the sires and dams of the keets for the purpose 
of parameters estimation. Feed intake was 
estimated from 250 keets (125 females and 125 
males) aged 4-6 months that were randomly 
selected. At the end of 32 weeks (8 months), two 
males and two females from each of the pens 
were randomly selected for slaughter and their 
dressing percentage calculated 
 

2.3 Management and Feeding of 
Experimental Birds 

 

The birds were reared under similar managerial 
conditions. They were fed similar diet containing 
22% protein and 2950 kcal/kg metabolizable 
energy for 1-8 week. Between 8-20 weeks the 
diet contained 20% protein and 2800 kcal/kg 
metabolizable energy (ME) and during laying 
17.5% protein and 2780 kcal/kg. Feed and water 
were given ad libitum. The experimental birds 
were vaccinated against coccidiosis at 10, 23, 

30, 44 and 60 days, Newcastle at 16, 49 and 112 
days and fowl pox at 84 days. Livesol was used 
to control worms at three months interval. 
Cleaning of cages and grasscutter house was 
carried out daily. Feed and water troughs were 
also cleaned daily. Tables 1 and 2 show 
characteristics of the traits measured. 
 

2.4 Measured Traits 
 

2.4.1 Growth traits 
 

Body weight (g/bird) was taken at day-old and 
every two months with the use of electronic 
balance; body weight gain (g/bird) was calculated 
by subtracting the initial weight from the final 
weight; the age at which birds within each group 
laid first egg was considered the age at first lay; 
eggs were sampled and weighed. Hen-day egg 
production was calculated as the percentage of 
the number of eggs laid to the number of hen 
days (Number of laying days x Number of birds 
alive); feed intake was calculated as the 
difference between the initial feed offered to birds 
and the feed left over; feed conversion ratio 
(FCR) was computed as the feed intake divided 
by the total weight gain.  
 

Arithmetically, FCR =
����� ����  ������ (�)

����� ������ ���� (�)
. 

 

2.4.2 Reproductive traits 
 

The percentage fertility was calculated by 
expressing the total number of fertile eggs as a 
percentage of the total number of eggs set. The 
percentage hatchability was also determined by 
expressing the total number of eggs hatched as 
a percentage of total number of fertile eggs. 
 

2.4.3 Carcass traits 
 

Carcass (dressing) percentage was calculated as 
the ratio of the carcass weight to the live weight.  
 

2.4.4 Docility 
 

Docility was measured with the use of cage 
score on a scale of 1 to 4 (Hoppe et al., 2010) 
which was measured as follows: 1. Non-
aggressive or docile (walks slowly, can be 
approached closely by humans, not excited by 
human presence). 2. Slightly Aggressive (runs 
along boundaries, will stand in corner if humans 
stay away. 3. Moderately Aggressive - (runs 
along boundaries, look for exits and will run 
eagerly if humans move closer). 4. Very 
Aggressive (excited in human presence, runs 
into boundaries, hitting gates and walls of the 
cage, avoids humans etc).  
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Table 1. Distribution of data used for estimating parameters in local male guinea fowls 
 

Parameter Acronym Number of records Mean Range Standard deviation 
Hatch weight, g HWT 300  25.95 28.5-23.4 1.06 
2- month weight, g TMWTG 286 461.09 528-409.1 31.84 
4- month weight, g FMWT 286 815.59 1070.2-637.67 71.73 
6-month weight, g SMWT 286 1578.76 1773.3-1420.3 61.19 
8- month weight, g EMWT 286 1759.69 1955-1505 58.85 
Daily gain from 1-2 months, g/day  TMWTG 286  7.35 9.94-3.9 0.95 
Daily gain from 2-4 months, g/day  FMWTG 286  7.67 9.98-5.18 0.60 
Daily gain from 4-6 months, g/day  SMWTG 286  19.42 21.86-16.21 0.72 
Daily gain from 6-8 months, g/day  EMWTG 286  4.26 10.64-1.32 0.88 
Antibody response to SRBC (c/mil) SRBC 144  7.68 11.50-4.50 0.62 
Docility  DOC 288  2.91 3.60-1.20 0.44 
Dressing percentage, % DRESSP 104  0.64 0.78-0.57 0.06 
Feed intake, g/day FI 124  56.73 69.25-46.72 2.24 
Feed conversion ratio FCR 124  4.03 5.49-2.38 0.41 
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Table 2. Distribution of data used for estimating parameters of local female Guinea fowls 
 

Parameter Acronym Number of records  Mean Range Standard deviation 
Hatch weight (g) HWT 300 26.88  28.9-23.2 1.09 
2-month weight (g) TMWTG 292 456.77  573.5-408.75 34.28 
4-month weight (g FMWT 292 828.45  987-534 49.93 
6- month weight, (g) SMWT 292 1583.19 1699.5-1398.5 49.34 
8- month weight, (g) EMWT 292 1810.21  2132-1590 53.41 
Daily gain from 1-2 months (g/day)  TMWTG 292 7.82  9.67-6-19 0.56 
Daily gain from2 -4 months, (g/day)  FMWTG 292 7.03  9.91-4.98 0.68 
Daily gain from 4-6 months, (g/day)  SMWTG 292 19.22  21.09-17.28 0.45 
Daily gain from 1-2 months, (g/day)  EMWTG 292 4.18  11.37-1.73 0.78 
Survival SVV 144 7.48  10.40-4.00 0.61 
Docility  DOC 288 3.07  3.90-1.20 0.44 
Dressing percentage (%) DRESSP 104 0.63  0.74-0.49 0.03 
Feed intake  (g/day) FI 124 57.47  67.57-47.17 2.43 
Feed conversion ratio FCR 124 4.21  6.90-2.43 0.61 
Age at first egg (days) ATFE 292 210.22  235-185 5.41 
Egg weight  (g) EGGWT 168 41.06  49.2-37.8 1.24 
Hen-day egg production (%) HDEP 168 71.06  79.8-55 5.57 
Percentage fertility (%) FERT 168 0.59  0.73-0.36 0.03 
Percentage hatchability (%) HATCH 168 0.48  0.71-0.10 0.03 
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Response to sheep red blood cell (SRBC) 
antigen which was considered as an indicator 
trait of disease resistance or survival of the birds 
[11] was estimated by measuring total  
antibodies produced. Total antibody titers were 
measured by agglutination assays [12]. The 
procedure followed was similar to that used by 
[13].  
 

2.5 Statistical Analysis 
 
Phenotypic and genetic parameters estimated 
were; phenotypic and genetic variances, genetic 
coefficient of variation and heritability using sire-
son and sire-daughter regression for all the 
parameters except egg characteristics where 
dam-daughter regression was used. 

 
Phenotypic (σ

2
p) and genotypic (σ

2
g) variances 

were obtained according to [14] as:  
 

σ
2
g = MSp−MSe/r and σ

2
p=MSg/r, 

 
where MSp and MSg, are mean squares of 
phenotypes and of genotypes respectively; r was 
number of replication. The mean values were 
used for genetic analyses to determine genotypic 
coefficient of variation (GCV), according to [15] 
as:                    

 
GCV (%) = √ σ2g   ×100 
                     X 

 
where: σ

2
g = genotypic variance and x = sample 

mean. The linear statistical model for estimation 
of heritability was:  

Zi = βXi + ei 
 
where Zi = the mean of  the offspring of the ith 
sire,  
X = the observation on the ith sire,  
β = the regression of Z on X and 
ei = the error associated with the Z’s. 
 
Genetic coefficient of variation was used as 
measure for ability of a trait to respond to 
selection and to determine genetic diversity of a 
trait in relative terms [16] Coefficient of variation 
was classified as low (0-20%), medium (> 20-< 
40%) and high (≥ 40%). 
 
Heritability: 
 

h
2 
=   2   covxz/σ

2
X = 2b 

 
Standard error (S.E) of the heritability was 
calculated according to [17] as: 

 
 

 
 

where b = the regression of offspring on parent. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Variance and Coefficient of Variation 
Components Estimates of Traits 

 

Table 3 presents estimates of components for 
variance and coefficient of variation of traits in 
local Guinea fowls. The values of phenotypic and 
genetic variances of both males and females 
followed a similar trend and were generally high 
for TMWT, FMWT, SMWT and EMWT. Feed 
intake was next to these weight traits. Hatch 
weight, TMWTG, FMWTG, SMWTG, EMWTG, 
SVV, DOC, DRESSP and FCR had the lowest 
σ

2
p and σ

2
g.  

 

An interesting order was observed between the 
males and females in terms of genetic coefficient 
of variation. With the exception of CVg of 
EMWTG which was medium in the males, all the 
other traits had low genetic diversity (variability) 
in both sexes. Conversely, there were some 
specific differences with respect to the traits that 
had low CV. While the CVg of HWT, FMWT, 
SMWT, EMWT, TMWTG, SMWTG, DOC and 
DRESSP were higher in the males relative to 
their corresponding CVg in the females, TMWT, 
FMWTG, SRBC, FI and FCR were lower in the 
males than their corresponding CVg in the 
females. The results of coefficient of variation 
indicated that the genetic variance of six to eight 
month weight gain was generally higher than 
those of all other traits in both the sire and dam. 
This was followed by docility and the feed 
conversion efficiency in males while in females 
eight month weight gain was followed by FCR 
before docility.  
 

Estimates of components for variance and 
coefficient of variation of egg traits are presented 
in Table 4. The values of phenotypic and genetic 
variances were high for age at first egg and hen-
day egg production and low for egg weight, 
fertility and hatchability. All of the egg 
characteristics had low CVg. 

 
The degree to which most traits are inherited 
depends on how much the trait is affected by 
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genetics and how much it is affected by 
environmental factors [18,19] However, the 
genetic variation of a trait also plays a role 
because, instinctively, low variation means that 
regardless of what parents and individual has it 
will likely not be much different than other 
animals in the same environment. Therefore, the 
degree to which an individual resembles its 
parents more than other individuals is to some 
degree affected by the genetic variation of a 
particular trait. 
 
Both genetic variance and coefficient of variation 
are used as measures of diversity in domestic 
livestock [20]. To compare ability to respond to 
selection and to make inferences about the 
forces that maintain genetic variability (diversity) 
are the two distinct reasons for making 
comparisons of genetic variation for quantitative 
characters. The reason for using the coefficient 
of variation (CV) is so that values from different 
populations can be compared (regardless of 
environmental variance), based on the 
assumption that two variables, X and Y, are 
actually identical (be that a value or a 
distribution), except that Y is k times as large as 
X (i.e. Y=kX) [21]. It may for example be of 
interest to compare two populations for the same 
trait to see if one population is more or less 
variable than the other, or compare different 
traits within a population that are measured on 
different scales, which is where CV becomes 
convenient. The coefficient of variation is the 
standard deviation divided by the mean for that 
population (CV= s/ ̅x) [22]. Thus, the CV 
eliminates the units for traits and can                 
therefore be used to compare distributions                  
based on different units of measurement                 
[23]. Consequently, the coefficient of variation 
was used as the final indicator of genetic 
variability (diversity) within a trait in the present 
study. 

 
Estimates of phenotypic and genetic variances of 
traits in the indigenous Guinea fowls are very 
little in the literature. Though, current results 
obtained in this work are comparable to what 
generally pertains to other livestock species. The 
highest degree of additive genetic variation 
shown by body weight followed by feed intake in 
the present study has been reported 
Reproduction and survival have low genetic 
variation whereas body weight and growth traits 
have medium to high genetic variation [24,25]. 
However, genetic variation in growth rate in this 
study is lower than reported by [24,25]. 
Significant genetic variation has been reported 

for feed intake and feed efficiency for beef cattle 
[26].  
 

Genetic variation in feed intake in this study is 
lower than reported in other species. The low 
additive genetic co-efficient of variation obtained 
for traits in this study is probably due to the low 
genetic standard deviation, relative to the mean 
values of the traits. Genetic diversity, that is, the 
heritable variation within populations is usually 
acted upon by selection, be natural or artificial. 
Differential survival of individuals in a particular 
population in each generation due to selection 
ultimately results in changes in gene frequencies, 
hence evolution of such populations. Genetic 
diversity therefore allows for evolution as well as 
artificial selective breeding to occur [27]. Additive 
genetic variance is variance of breeding values. 
Therefore, medium to high genetic diversity in 
body weight will contribute to high response to 
artificial selection in these traits [24,25,28]. Traits 
(except those associated with size) will be 
difficult to improve via artificial selection due to 
low genetic diversity [24,25,28]. Due to the 
dearth of information in literature on heritability 
estimates in indigenous Guinea fowls, it is not 
feasible to compare the estimates obtained here 
for these traits with other previous reports with 
the exception of [29,30]. 
 

3.3 Heritability Estimates of Traits of 
Indigenous Guinea Fowls 

 

In Table 5 are heritability estimates of body 
weight and body weight gain at various ages, 
antibody response to SRBC (Survival), docility, 
dressing percentage, feed intake and FCR in 
local Guinea fowls in Ghana.  Estimates of 
heritability of body weight were high at hatch, 
month 2 and month 4, moderate at 6 and 8 in 
males. These were not different in the females 
with the exception of month 4 weight which was 
medium. Heritability values for body weight 
decreased with the age of the birds. The 
heritability estimates of body weight gain on the 
other hand did not follow a particular trend with 
respect to age in both sexes. However, these 
were moderate at month 2 and 6 but low at 
month 4 and 8 in the males whereas in the 
female counterparts the estimates were 
moderate at month 2 and 4 and low at 6 and 8. 
Heritability estimates for survival, dressing 
percentage and feed intake were all low in the 
males and females apart from feed intake which 
was medium in the females. Though both docility 
and FCR heritability estimates were higher in 
females compared to males, they were all 
moderate and ranged between 0.32 and 0.48. 
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Table 3. Variance and coefficient of variation components estimates of traits of indigenous 
Guinea fowls 

 
Parameter Male Female 

σ
2
p σ

2
g CVg (%) σ

2
p σ

2
g CVg (%) 

HWT 1.57 1.129 4.09 1.458 1.196 4.07 
TMWT 1536.45 1014.055 6.91 1678.94 1175.26 7.51 
FMWT 9529.11 5145.721 8.80 5418.79 2492.64 6.03 
SMWT 7800.48 3744.231 3.88 6406.27 2434.38 3.12 
EMWT 10184.85 3462.85 3.34 8913.45 2852.30 2.29 
TMWTG 2.046 0.90 12.91 0.823 0.313 7.15 
FMWTG 1.374 0.357 7.79 1.524 0.457 9.62 
SMWTG 1.608 0.515 3.70 0.861 0.207 2.37 
EMWTG 3.242 0.778 20.71 3.422 0.616 18.78 
SVV 2.153 0.387 8.10 1.719 0.378 8.22 
DOC 0.527 0.19 14.98 0.397 0.19 14.2 
DRESSP 0.002 0.004 9.88 0.003 0.001 5.02 
FI 17.96 5.028 3.95 16.46 5.927 4.24 
FCR 0.422 0.169 10.2 0.844 0.371 14.47 

σ2p = Phenotypic variance; σ2g = Additive genetic variance; CVg = Genetic coefficient of variation 
 

Table 4. Heritability estimates of egg characteristics of local Guinea fowls 
 

Trait σ
2
p σ

2
g CVg 

Age at first egg 86.2 29.31 2.58 
Egg weight 2.67 1.547 3.03 
Hen-Day Egg Production 39.82 31.063 7.84 
Fertility (%) 0.01 0.001 5.36 
Hatchability (%) 0.01 0.001 6.59 

σ2p = Phenotypic variance; σ2g = Additive genetic variance; CVg = Genetic coefficient of variation 
 

Table 5. Heritability estimates of traits of indigenous Guinea fowls 
 

Trait No. of records Hs
2 ± S.E Hd

2 ± S.E 
Hatch weight 600 0.72 ±  0.30 0.82 ± 0.35 
2-month weight 592 0.66 ± 0.35 0.70 ± 0.38 
4-month weight  589 0.54 ± 0.28  0.46 ± 0.27 
6-month weight  589 0.48 ± 0.28 0.38 ± 0.29 
8-month weight  589 0.34 ± 0.29 0.32 ± 0.3 
Daily gain from 1-2 months 592 0.44 ± 0.40 0.38 ± 0.4 
Daily gain from 2-4 months 589 0.26 ± 0.40 0.30 ± 0.4 
Daily gain from 4-6 months 589 0.32 ± 0.30 0.24 ± 0.25 
Daily gain from 6-8 months 589 0.24 ± 0.32 0.18 ± 0.32 
Antibody response to SRBC 144 0.18 ± 0.26 0.22 ± 0.3 
Docility 288 0.32 ± 0.25 0.48 ± 0.3 
Dressing percentage  104 0.26 ± 0.30 0.28 ± 0.26 
Feed intake 124 0.28 ± 0.29 0.36 ± 0.29 
FCR 124 0.40 ± 0.30 0.44 ± 0.3 
hs

2 
= Heritability from sire-son regression, hd

2 
= Heritability from sire-daughter regression, S.E = Standard error 

 

The results of heritability obtained in this study 
for body weight showed a declining trend in both 
males and females as birds grew older. The 
decrease in heritability estimate with age as 
observed in this study had been reported earlier 
by [31,32] for Japanese quails and [33] who 
worked on  broiler breeders and reported similar 
decreasing heritability values (0.21, 0.20, 0.13 

and 0.07) with increasing age of birds (4, 8, 12 
and 16 weeks). The results however, disagreed 
with the findings of [34] who reported that 
heritability for body weight of broilers tends to 
increase with age and the findings of [35] who 
also reported that heritability estimates increase 
with age in Japanese quail and broiler chicken. 
[36] reported increasing heritability estimate with 
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age in domestic pigeon. Oni et al. (1991) 
reported heritability estimates of 0.413 and 
0.044, 0.387 and 0.279 for body weight at 16 and 
20 weeks in two strains of Rhode Island 
chickens. [37] reported an average h2 estimate of 
0.54 for bodyweight of Ghanaian local chicken 
from 0 to 40 weeks which fall within the range 
reported in this study. The heritability of body 
weight at ages day 1 and 2, 4, 6, 8 months 
ranged between 0.32 and 0.72 in males and 0.32 
and 0.82 in females (i.e. medium to high) confirm 
the finds that the heritability estimates for body 
weight of the indigenous guinea fowl ranges from 
35% at day old to 40% at 16 weeks of age and 
heritability estimates of 49% for body weight at 
16 weeks of age [29,30]. The following authors 
[38] and [39] who reported 0.80 and 0.87 
respectively for body weight. Higher heritability 
estimates (0.72–0.82) of hatch weight observed 
in the present study could be due to the intensive 
selection the birds had undergone for growth 
traits [40]. 
 
The moderate to high h2 estimates for body 
weight implies that additive genetic variance 
made a greater contribution to the total 
phenotypic variance compared to environmental 
and gene combination variance. This implies that 
mass selection for any of the aforementioned 
trait could result to rapid improvement. The 
moderate to high heritability estimates obtained 
for body weight at ages 1 day, 2, 4, 6 and 8 
months indicates that response to selection for 
body weight at these ages could be rapid. It can 
be used as criterion of selection to improve 
growth performance of local Guinea fowls. 
 

The heritability estimates of body weight gain on 
the other hand did not follow a particular trend 
with respect to age in males whereas in females 
weight gain declined with increased in age. 
Estimates generally ranged from low (0.24) to 
medium (0.42) for males and low (0.18) to 
medium (0.34) in females. Heritability values for 
body weight gain obtained in this study are 
similar to those reported by [10] who obtained 
low to medium (0.19-0.42) in the Japanese 
quails. The low heritability estimates of body 
weight gain at months 4 and 8 in males and 6 
and 8 imply that response to selection for body 
weight at these months could be slow. 
 

3.4 Heritability Estimates of Fertility and 
Hatchability 

 
Table 6 shows heritability estimates of fertility 
and hatchability in local Guinea fowls in Ghana. 

Estimates of heritability of fertility and hatchability 
were low. The low heritability estimates 0.08, 
0.12 and 0.18 (males) and 0.22 (females) for 
fertility, hatchability and survival respectively is in 
line with the assertion that reproductive and 
survival traits in livestock tend to have low 
heritability [24,28,41]. Natural selection of fitness 
traits (reproduction and survival) leads to loss of 
genetic variation, which results in low heritability 
[24,25]. Low heritability also suggests that factors 
other than additive genetic effects, which may or 
may not be subject to control by producers, 
account for substantial variation in these traits. 
 
The medium heritability values for docility in both 
males and females (0.32 and 0.48 respectively) 
in this study suggest that docility is affected by 
additive genetic effects. These heritability results 
confirm the results of [42] who investigated the 
genetic basis of social aggressiveness in birds 
and documented heritability estimates of 0.34 in 
leghorn birds and 0.39 in birds from other strains, 
while overall heritability was 0.30. These findings 
indicate that selection to change the aggressive-
ness is effective in birds, both between and 
within strains. The low heritability estimates for 
dressing percentage in Egyptian local chicks [43] 
is in conformity with this finding of 0.26 and 0.28 
for males and females respectively. Several 
studies have shown that the heritabilities for FCR 
and FI are moderate to high in chickens [40]. In 
arkansas broilers, [40] reported that the 
heritability estimates of FCR and FI were 
medium which are similar to 0.44 and 0.36, 
respectively obtained in the females in this study. 
The value of FCR (0.40) of the males of the 
present study also agrees with these findings but 
the FI value obtained for the males (0.28) is in 
close consonance with the findings of [44] who 
reported that the estimates of heritability for FCR 
and FI were 0.19 and 0.21 at 37 to 40 weeks of 
age, respectively, and 0.13 and 0.29 at 57 to 60 
weeks of age, respectively. Both FCR and FI had 
moderate heritability in females and FCR in 
males; consequently, genetic selection for FCR 
and FI can improve feed efficiency in female 
local guinea fowls and FCR for the male 
counterpart. 

 
3.5 Heritability Estimates of Egg 

Characteristics of Local Guinea Fowls 
 
Table 6 shows heritability estimates of egg 
characteristics in local Guinea fowls in Ghana.  
Estimates of heritability of egg weight and hen-
day egg production were high, moderate at age 
at first egg and low for fertility and hatchability. 
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The moderate heritability estimate obtained for 
age at first egg (0.34 ± 0.16) in this study is 
similar to 0.48 reported by [10] but higher than 
0.18, 0.27 and 0.31±0.18 documented by [10,44] 
in Japanese quail. Heritability value obtained for 
egg weight (0.58) is higher than 0.37 recognized 
by [32]. The h

2
 estimate obtained for egg number 

(hen-day egg production), 0.78, was above the 
range of 0.30- 0.41 reported by [42] during a 70 
days egg production period in Japanese quails 
but falls within the heritability estimates of egg 
number that ranged from 0.40-0.88 for 12-15 
weeks period of egg production in Quail [43]. 
 
High heritability estimates recorded for egg 
weight and number and moderate estimate for 
age at first egg in the current study indicate that 
improvement in these traits would be possible 
using individual selection method. Differences in 
heritability estimates for different populations can 
be expected since heritability is a property of the 
population and the size or magnitude of the 
estimate is highly affected by such factors as 
selection, environmental deviations, method of 
estimation and sampling error due to small data 
or sample size [44]. Environmental (high 
temperature and humidity) and poor 
management conditions are known to increase 
the residual variance and decrease the 
heritability estimate. 
 

Table 6. Heritability estimates of egg 
characteristics of local Guinea fowls 

 

Trait No. of 
records 

Hf
2
 ± S.E 

Age at first egg 589 0.34 ± 0.16 
Egg weight 168 0.58 ± 0.21 
Hen-Day Egg Production 168 0.78 ± 0.17 
Fertility 168 0.08 ± 0.15 
Hatchability 168 0.12 ± 0.17 

hf
 2

= Heritability from dam-daughter regression,  
S.E = Standard error 

 

4. CONCLUSION 
 

The moderate to high heritability estimates 
obtained for body weight, weight gain at ages 
1day to 2 months, 2-4 months in females, 4-6 
months in males, docility, feed intake in females, 
FCR in both sexes, age at first egg, egg weight 
and egg numbers indicate that these traits 
seemed to have additive effect of genes and 
utilizing them as selection traits would improve 
both egg production and growth performance of 
local Guinea fowls. However, the low heritability 
estimates of the rest of the traits considered in 
this study imply that response to selection for 

those traits could be slow. The results could 
therefore be used to initiate Guinea fowl 
selection breeding programmers.    
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