AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 18, No 1, pp 45-55, 2026
Published by Faculty of Agriculture, Trakia University, Bulgaria

ISSN 1313-8820 (print)

ISSN 1314-412X (online)

http://www.agriscitech.eu

DOI: 10.15547/ast.2026.01.005

Genetic diversity and SNP polymorphism in the IGF-1 locus of Tiv chicken ecotype
populations reared in Nigeria

S.B. Ugbo', J.0. Egahi’, D.S. Gwaza', N.E.T. Tor", I. Mallam?, D. Gambo?®

Department of Animal Breeding and Physiology, Joseph Sarwuan Tarka University, Makurdi, Benue State, Nigeria
?Department of Animal Science, Kaduna State University, Kafanchan Campus, Kaduna State, Nigeria.
3Department of Animal Science, Faculty of Agriculture, Nasarawa State University, Keffi, Shabu-Lafia Campus

(Manuscript received 17 June 2025; accepted for publication 10 December 2025)

Abstract. This study investigated the genetic diversity and gene polymorphism at the Insulin-like Growth
Factor 1 (IGF-1) locus in Tiv chicken ecotype populations from Benue State, Nigeria. A total of 225 Tiv
chickens were obtained from a based population and used, and growth performance was recorded from
hatch to 10 weeks. Blood samples were collected for DNA extraction, PCR amplification, and sequencing
of the IGF-1 gene. Genetic diversity parameters, including allele frequencies, heterozygosity, and fixation
indices, were analyzed using standard molecular and statistical techniques. Results revealed 42 single
nucleotide polymorphisms (SNPs) within the 5' untranslated region of the IGF-1 gene, comprising 3
deletions, 10 substitutions, and 29 transversions. Phylogenetic analysis showed that Tiv chickens formed
a distinct clade closely related to other Nigerian and Asian chicken populations. Analysis of molecular
variance (AMOVA) indicated that 85% of genetic variation occurred within individuals, while 15% was
among populations. Fixation indices (FIS = 0.162, FIT = -0.068, FST = 0.105) suggested moderate genetic
differentiation among subpopulations. The IGF-1 locus was found to be highly polymorphic (100%) except
in the Daudu population, which was monomorphic. Association analysis showed no significant effect of
IGF-1 genotypes or sex on growth traits, although numerical differences were observed. These findings
highlight substantial genetic diversity and polymorphism at the IGF-1 locus in Tiv chickens, supporting
their potential for genetic improvement and conservation. Tiv ecotype chicken can be recommended for
selection and genetic improvement for the development of an indigenous meat breed and further studies
explore additional candidate genes and extend sampling to broader indigenous chicken populations to
enhance genetic resource management and selective breeding programs.
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Introduction

Poultry production is an important and diverse
component of agriculture all over the world.
Chickens are a veritable animal genetic resource in
Sub-Saharan Africa, and their genetic improvement
therefore, has been identified as one of the
sustainable ways of improving productivity with

e-mail: mallamiliya2011@gmail.com

concomitant effects on the income and livelihoods
of rural farmers.

Genetic diversity and gene polymorphism
are critical factors influencing the adaptability,
productivity, and long-term survival of livestock
populations, including indigenous chicken ecotypes
(Ogunpaimo et al., 2021). The Insulin-like Growth
Factor 1 (IGF-1) gene is recognized as a major
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candidate gene due to its pivotal role in regulating
growth, metabolism, body composition, and
skeletal development in poultry (Ogunpaimo et al.,
2021).1GF-1 mediates the action of growth hormone
and is directly involved in muscle development,
protein synthesis, and cell proliferation, making
it an important molecular marker for genetic
improvement programs in chickens (Fujita et al.,
2019).

The Tiv chicken ecotype, native to the Benue
region of Nigeria, represents a valuable genetic
resource within the broader context of indigenous
African poultry. Studies have shown that these
chickens exhibit significant genetic variability at
various loci, which is essential for their adaptation
to local environmental conditions and resilience to
diseases (Gambo et al., 2020). However, there is
limited information regarding the genetic diversity
and polymorphism specifically at the IGF-1 locus
in Tiv chicken populations, despite its known
importance for economically relevant traits such
as growth rate and carcass quality (Wheto et al.,
2020).

Understanding the extent and nature of IGF-1
gene polymorphisms can inform selective breeding
programs aimed at improving growth performance,
feed efficiency, and overall productivity in
indigenous chickens (Wheto et al., 2024). The
presence of multiple alleles and genotypes at the
IGF-1 locus has been associated with variations
in growth and carcass traits in several chicken
populations. High genetic diversity at key loci
enhances the ability of chicken populations to
adapt to changing environmental conditions, resist
diseases, and maintain productivity under stress.
Studies have reported that the Tiv ecotype displays
considerable heterozygosity and allelic richness at
several loci, suggesting a strong adaptive potential.

There is a paucity of published data on IGF-1
gene polymorphism in the Tiv chicken ecotype.
Therefore, understanding the genetic mechanisms
underlying growth and adaptation in indigenous
chickens and provide a baseline for future genetic
and genomic studies. So, the objective of the study
was to determine the genetic diversities and gene
polymorphism in the IGF-1 locus of Tiv chicken
ecotype populations.
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Materials and methods

Location of the experiment

The study was conducted at the Livestock
Teaching and Research Farm of the Faculty of
Agriculture, Shabu-Lafia Campus, Nasarawa State
University, Keffi, Nasarawa State, Nigeria. Nasarawa
State lies within the Southern Guinea Savannah
Zone of Nigeria. Lafia lies between latitude 70 and
90 North and Longitude 70 and 100 East. It has a
climate typical to the tropical zone because of its
location. It has a temperature ranging from 20°C in
October to 360C in March with annual rainfall that
varies from 13.73 cm to 14.00 cm (NiMet, 2024).

Phase I: Experimental chickens, procedure and
managements

Fifty (50) matured females and five (5) males
of the Tiv ecotypes were randomly allotted to five
pens, respectively, with each pen comprising ten
(10) females and a male. In other words, the birds
were replicated five times where the replicates
(pens) also represented locations. A mating ratio
of 1:10 that is, a cock to ten hens was used in each
pen. The cock in each pen was allowed to freely
mate with the hens to produce fertile eggs for
hatching. The birds were fed formulated breeders’
diet.

Hatched eggs were collected twice a day and
identified according to locations. The eggs were
accumulated for 5 days during which they were held
in egg crates under room temperature with good
ventilation. At the end of 5 days of egg collection,
the eggs were transported for hatching.to BBS
farms in behind Prison Service, Lafia, Nasarawa
State, Nigeria for hatching. The eggs were set for
pedigree hatching in an automatic electric incubator
at weekly interval for four consecutive weeks.

Incubated eggs were placed horizontally in egg
boxes. The egg boxes were placed in the egg tray
and set in the incubator according to locations. The
eggs were turned manually at 4-hour intervals each
day. Turning of eggs was stopped three days to
the expected date of hatching to avoid dislocating
the positioned beak ready for piping. Candling was
carried out on the seventh day from the first day of
incubation to determine fertile eggs. For accurate



assessment of the early embryonic mortality,
candling was carried out again at the 14" day of
incubation. After hatching, all the hatched chicks
were taken out of the incubator. The brooding house
and experimental pens were thoroughly cleaned,
scrubbed and disinfected using a disinfectant
(Neotine) and allowed to dry before the arrival of
the chicks. On arrival, the chicks were weighed,
vaccinated using Gumboro and Lasota. The chicks
were then allocated to pens identified according to
their locations. The brooding room was partitioned
into five units to accommodate the chicks based on
their identity. Brooding was carried out for a period
of 28 days (4 weeks) using stoves and electric bulbs
as sources of heat and illumination. Wood shavings
was used as litter materials. They were spread at a
sufficient depth (5¢cm). The chicks were brooded
at a temperature of 35°C with adequate drinker
and feeder spaces provided. The temperature was
reduced gradually at the rate of 3.5°C on weekly
basis as brooding progressed. Light was provided
for 24 hours during brooding to avoid pilling and
death.

A total of 225 chicks of the Tiv ecotype were
obtained from the base population and brood. The
chick’s phase of the study lasted for 4 weeks (28
days). The birds were fed feed containing 18%
crude protein (CP) and 2800 Kcal/kg metabolizable
energy. After the chick phase, the birds were moved
to rearing pens for grower’s phase. The grower’s
phase lasted for 08 weeks. During this phase, the
birds were fed grower’s mash (diet) containing
15% CP and 2,600 kcal/kg metabolizable energy.
The grower’s phase was terminated at the 10" week
of age. All growth parameters were taken during
the chick and the grower phase and the average
weights were analysed.

Growth Parameters Measured

Body Weight: Live body weights was measured
at 0, 2,4, 6, 8 and 10 weeks of age using sensitive
electronic scale.

Body weight gain: Average daily weight gain
(ADG) was estimated at two (2) weeks’ intervals
using the formula:

Body weight gain = (W2-W1)

N

Where W, is the present weight, W1 is the initial
weight and N is the number of days taken from
initial weight to the present weight.

Growth rate: Absolute growth rate was also
determined from the two weeks’ body weight
interval changes using the formula:

w2-wl

Growth Rate = x100

Where W, = weight at the beginning of the period
and W, = weight at the end of the period.

Phase II: DNA extraction, PCR amplification and
sequencing of chicken Growth Hormone (GH) gene.

About 0.2 ml of blood sample obtained from
the wing veins through the brachial vein-puncture
of each bird, blood collected was dropped on FTA
classic cards and allowed to dry before being
dropped in well labeled envelopes to differentiate
the samples. Samples were afterwards sent to
Acutig Genetics Laboratory in Abeokuta, Ogun
State, Nigeria for Laboratory Analysis.

DNA extraction and PCR amplification

The blood samples obtained from each chicken
were used for DNA extraction which was assessed
for quantity and quality using a Spectrophotometer.
The DNA was extracted following standard
procedures (www.whatman.com). The forward
(ATTACAAAGCTGCCTGCCCC) and reverse
(ACCTTACCCGTATGAAAGGAATATACGT) primers
used by Siadkowska et al. (2006) were adopted
in the current study for polymerase chain reaction
(PCR).

Sequence, alignment, phylogenetic analysis and
evolutionary relationships

All raw sequences were edited using BioEdit 7.0
and truncated to a uniform size of 710 bp using
MEGA 7. Multiple alignments and evolutionary
relationships of the Tiv chicken haplotypes were
established by the reconstruction of neighborjoining
(NJ) trees following a 1000 bootstrap replicate for
all samples and the reference sequence (GenBank
accession number, species of the genus Gallus,
using the MEGA application. Similarly, Neighbour
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joining trees were constructed for the samples
and the major Asian clades of Miao et al. (2013)
and Liu et al. (2006), respectively. Phylogenetic
relationships between the Tiv populations and
consensus sequences drawn.

The median-joining networks were constructed
using NETWORK 4.6 software. Furthermore,
DNA sequences downloaded from the GenBank,
representing domestic chickens from different
regions of Asia, Africa and Europe were used to
construct a median-joining network, along with the
Tiv ecotype from this study, in order to confirm the
results from phylogenetic analysis. The number of
haplotypes were evaluated with DnaSP 5.10.

Statistical analysis

The data on growth were collected and subjected
to analysis of variance (ANOVA) to test the effects
of genotype and sex of Tiv chicken ecotype. Duncan
Multiple Range Test was used to separate the me
ans.

Genotypic and allelic frequencies were calculated
ateachlocus. Thechi-square (x2) testfor goodness-
of-fit was used to find out difference among various
populations using the POPGENE software package
under Hardy-Weinberg equilibrium (HWE)

Chi-square (X?) = (Observe-Expected)
Expected

The formula for calculating ADG as shown below
was used.

ADG(g/chick/d) = Final body weight(g) — Initial
body weight(g)

Total day of growth period(d)

The association of chicken growth hormone
gene (cGH) with growth traits was also measured.

Results

Single nucleotide polymorphism (SNPs) with
5 prime Untranslated regions of IGF 1 gene of
Tiv chicken ecotype in Table 1 shows a total of
42 (forty-two) SNPs out of which 3 (three) were
deletion, 10 (ten) were substitution, 29 (twenty-
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nine) were transversion and there was no insertion.
Figure 1 presents the phylogenetic tree of the
studied Tiv chicken ecotype and other chicken
species. The Tiv chickens which form clade A2
are more genetically related to each other and also
related to other Nigerian chickens sequenced from
gene bank in the same haploid group with chickens
from Asia (Iran and Indian) in clade A1. The Tiv
chickens are genetically diverse with the Abor acre
shown in clade 3 which is a commercial chicken.
The clade A4 is an out group because it is a goat
and therefore not genetically related.

Figure 2 presents the Neighbour- joining tree
constructed between the Tiv ecotype chicken and
other chicken species. The results reveal that the
Nigerian chickens were the most ancient breeds
among the studied chickens. The Neighbour-joining
tree discovered that the Tiv chicken ecotype was
closely related with Indian chicken followed by Iran
chicken. Analysis of Molecular Variance (AMOVA),
F-statistics Analysis is presented in Table 2.

Variation within and among populations of the
five Tiv chicken ecotype populations estimated using
AMOVA revealed that a large proportion (85%) of
the observed variance occurred within individuals,
among populations (15%) of the variance was
contributed due to sameness among populations
and variation among individuals was 0 %. Values of
FIS (inbreeding coefficient of an individual relative
to the subpopulation), FIT (inbreeding coefficient
of an individual relative to the total population),
and FST (fixation index or genetic differentiation
among subpopulations) across the locus were
0.162, -0.068 and 0.105, respectively. The result
shows that there was significant difference
among populations while there was no significant
difference among individuals and within individual.

The genetic diversity of IGF1 gene of the studied
Tiv chicken ecotype populationis presented in Table
3. The Table shows the mean number of alleles
(Na), mean number of effective alleles (Ne), mean
informationindex (1), mean observed heterozygosity
(Ho), mean expected heterozygosity (He), mean
unbiased expected heterozygosity (uHe), mean
fixation Index(F) to be 1.800+0.200, 1.603+0.195,
0.477+0.132, 0.375+0.158, 0.330+0.096,
0.352+0.103, 0.016+0.309, respectively. It was



observed that Daudu Tiv chicken had lower Na
(1.000), Ne (1.000), I (0.000), Ho (0.000), He
(0.000), uHe (0.000), F (0.000). The entire gene
locus was found to be polymorphic (100%) with
the exception of Daudu (0.000).

Table 4 shows the Tests for Hardy-Weinberg
Equilibrium for which Adikpo, Cohor and Yelwata
show no significance (P>0.05), Ushongo shows
significant difference (P<0.01) while Daudu was
monomorphic, Table 5 shows the association of
IGF -1 polymorphism with growth traits of different
genotypes and sex. From the result obtained, it
shows no significant difference for all the growth
traits. Numerically, BB genotype had the highest
body weight (417.22+26.02) followed by AA
genotype with (408.33+38.12) and the least was
genotype AB with body weight (400.00+£31.7) for
the average body weight gain, and growth rate,
genotype AB has the highest with (7.80+1.04
and 27.13+2.54) followed by genotype AA with
(7.74+1.80 and 25.86+4.38) and the least was
genotype BB with (7.01+1.19 and 24.03+2.30).

Table 6 shows the association of IGF-1 gene
with growth traits of different sex. The results
from the table show no significant difference
for all the growth traits, with the results ranging
from the lowest to the highest for body weight
(392.73+£18.57 — 426.88+31.41) for average body
weight gain ranging from (7.09+1.22 — 7.65+088)
and (23.76+1.91 — 26.70+2.26) for the growth rate.

Discussion

Single nucleotide polymorphism

Single nucleotide polymorphism (SNPs) with 5
prime Untranslated regions of IGF 1 gene obtained
in the Tiv chicken ecotype shows a total of 42
(forty-two) SNPs which is very similar to 46 SNPs
reported by (Nie et al., 2005). A 50 bp deletion
in intron 4 of the cGH gene was found in Chinese
native Taihe Silkies chickens (Nie et al., 2005) and
less reported by Amills et al. (2003) identified three
SNPs in expression and also reported that SNP
frequency and nucleotide diversity are affected
by several factors, including selection, mutation
rates, mating system, effective population size,
and demography, gene flow between populations,

introgression from hybridisation and historical
effects on these factors (Frankham et al., 2017).
High nucleotide diversity has been reported in
the avian genome (Primmer et al., 2002), the low
level observed might be connected to the length
of the sequence used. The significance of the
gene in determining the growth performance of
chicken also might prevent unnecessary mutations
that might impair its function. Also concurring
with the submission in another native breed,
Yellow WaiChow, was found to have one silent
substitution, 31 insertions, and other substitutions
spread among the introns (Stephen et al., 2001)
chicken IGF1 that is associated with growth and
feeding traits, in this regard, the G1705A in intron 3
of cGH could have a direct effect on chicken growth
performance by mediating cGH.

Phylogenetic tree

The phylogenetic tree in this study suggests
that the Tiv ecotype chicken could have evolved
or originated from Indian chickens which is in
consonance with the findings of Rachman et al.
(2024) revealed using Mitochondrial DNA that the
maternal progenitors of most West African chickens
were from India. It is probable that from India, the
chicken could have been moved by humans further
west through Pakistan to Mesopotamia, Egypt
and further on to Europe by means of trade. From
Egypt it would have spread further south to the rest
of Africa including West Africa following human
interactions.

Median joining

Median joining constructed with the sum of
branches between the studied Tiv ecotype and
other chicken species which the numbers at the
node represent the percentage bootstraps values
for interior branches after 1000 replication, out of
the nine groups, group one is the largest in terms of
numbers of individuals that forms it which form a
star-like shape indicating that others evolved from
it. Haploid groups 5, 6, 7, 8 and 9 constitute the
chickens under study. Haplotype 3 represent the
Abor Acre chicken while haplotype 4 is the Nigerian
chicken. The network shows that the Tiv ecotype
fell into the nine haplotypes which were separated
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by multiple mutations, an indication of their genetic
diversity.

Genetic diversity of Tiv chicken ecotype

The mean number of alleles (Na), mean number
of effective alleles (Ne), mean information index (1),
mean observed heterozygosity (Ho), mean expected
heterozygosity (He), mean unbiased expected
heterozygosity(uHe), and mean fixation Index (F) is
in line with the findings of (Primmer et al., 2002),
who stated that the high level polymorphisms
witnessed in his study might be connected to the
length of the sequence used.

Molecular Variance of Tiv Chicken Ecotype

The large proportion (85%) of the observed
variance occurred within individuals, among
populations 15% of the variance was contributed
due to sameness among populations and variation
among individuals was 0%. Values of FIS, FIT, and
FST across the locus were 0.162, -0.068 and 0.105,
respectively.

The AMOVA in the present study revealed 85%
within individual variation, 15% among population
variation and 0% among individual variation. The
among population variation of 15% observed in the
present study is similar to the report of Nwachukwu
et. al. (2022) who revealed that 15% of total genetic
variation existed among the various Nigerian
chicken populations. This value is higher compared
to 8% reported by Fayeye and Ogundere (2017),
2.6% by Grema et al. (2017) in Nigerian chicken,
6.1% by Ema et al. (2014) in FUNNAB chicken and
11% by Tu et al. (2014) in Tiv ecotype chicken.
This implies some genetic differentiation, how be it
weak among the studied populations (supported by
FST=0,168). In this study, genetic variation within
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the population was higher than among population,
this suggests inter-population gene flow, sexual
recombination, and mutations.

F-statistics provide important insights into
evolutionary processes that influence the structure
of genetic variation within and among populations,
and they are most widely used descriptive statistics
in population and evolutionary genetics (Holsinger
and Weir, 2009). According to Hart and Clark
(1997), FST measures the heterozygote deficit
relative to its expectation under HWE. For the
interpretation of FST, it has been suggested that
a value lying in the range 0-0.05 indicates little
genetic differentiation; a value between 0.05 and
0.15, moderate differentiation; a value between 0.15
and 0.25, great differentiation; and a value above
0.25, very great genetic differentiation, suggestive
of population sub structure. The high FST value
(0.168) in this study indicates phylogeographic
structure among the studied Tiv chicken ecotype
populations.

Association of IGF- 1 gene with growth
performance of Tiv chicken ecotype and sex

The association of IGF -1 polymorphism with
growth traits of different genotype shows no
significant difference between the genotypes based
on growth traits, which concur with the submission
of Zhou et al. (2005) and Amills et al. (2003) that
polymorphism of the IGF-I gene in the promoter
and 5’-untranslated regions (5°-UTR) was not
significant and directly associated with chicken
growth traits and also reported by Nie et al. (2005).
This finding contrasted with that of Kaur et al.
(2008) who reported that in all the breeds, the AB
genotype was found to be superior to both AA and
BB genotypes.



Table 1. SNP 5 prime Untranslated region of IGF 1 gene of
Tiv chicken ecotype

S/N  LOCUS SNP (ALLELE) TYPE

1 20 T>G Transversion
2 49 A>T Transversion
3 97 T>G Transversion
4 T>C Substitution
5 116 A>T Transversion
6 119 G>A Substitution
7 183 G>T Transversion
8 474 G>C Transversion
9 491 G>T Transversion
10 496 A>T Transversion
11 502 G>A Substitution
12 525 A>G Substitution
13 539 T>A Transversion
14 541 T>A Transversion
15 544 A>C Transversion
16 548 A>T Transversion
17 570 T>G Transversion
18 584 T>A Transversion
19 586 T>A Transversion
20 T>G Transversion
21 624 C>A Transversion
22 654 C>G Transversion
23 659 C>A Transversion
24 662 T>C Substitution
25 664 A>T Transversion
26 666 C>A Transversion
27 671 A>C Transversion
28 686 A>G Substitution
29 698 A>T Transversion
30 705 T>A Transversion
31 714 A>T Transversion
32 719 T>A Transversion
33 739 G>T Transversion
34 742 A>G Substitution
35 743 G>A Substitution
36 G>- Deletion
37 752 T>C Substitution
38 754 T>G Transversion
39 T>C Substitution
40 755 A>G Transversion
41 759 A>- Deletion
42 760 A>- Deletion

Total — 42 SNPs Substitution - 1, Transversion — 29, Deletion
- 03

95 MT518884 Nigerian local chicken
4| MT518885 Nigerian local chicken
20 MT518881 Nigerian local chicken
40] 1T518882 Nigerian local chicken
63| MT518883 Nigerian local chicken
MT518878 Nigerian local chicken
JX414252 Iran Isfahan native fowls @24 A1
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Figure 1. Neighbour - joining phylogenetic tree
reconstructed for Tiv chicken ecotype with other local
chicken species using MEGA version 10 software. The
number at the nodes represents the percentage bootstrap
values for interior branches after 1000 replication

@

00080000

Figure 2. Median-joining network result for the relationship
between the Tiv chicken ecotype and other populations in
the world. The median-joining networks were constructed
using NETWORK 4.6 software. Furthermore, 33 sequences
downloaded from the GenBank, representing domestic
chickens from different regions of Asia, Africa and Europe
were used to construct a median-joining network, along
with the Tiv chicken ecotype from this study, in order to
confirm the results from phylogenetic analysis
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Table 2. Analysis of Molecular Variance (AMOVA), F-statistics Analysis

Source Df S MS Est. Var. %Variance F-Statistics  P-value
Among Population 4 2.852 0.713 0.036 15% 0.162 0.013

Among Individual 33 5.688 0172 0.000 0% -0.068 0.627

Within Individual 38 7.500 0.197 0.197 85% 0.105 0.192

Total 75 16.039 1.082 0.233 100%

Probability, P(rand >= data), for FST, FIS and Fit is based on standard permutation across the full data set

Negative Among Individuals, Est. Var.= Estimated Variance of -0.013 converted to zero for pie chart presentation

Percentages of MolecularVariance

Among Indiv

0%
Figure 3. Percentage of molecular variance
Table 3. Genetic diversities in the IGF 1 locus of Tiv chicken ecotype populations
Population N Na Ne | Ho He UHe F %P
Adikpo 8 2.000 1.969 0.685 0.625 0.492 0.525  -0.270 100.00%
Cor 8 2.000 1.882 0.662 0.750  0.469 0.500 -0.600 100.00%
Daudu 6 1.000 1.000 0.000 0.000 0.000 0.000 #N/A 0.00%
Ushongo 8 2.000 1.280 0.377 0.000  0.219 0.233  1.000 100.00%
Yelwata 8 2.000 1.882 0.662 0500  0.469 0.500 -0.067 100.00%
Total mean 7.60 1.800 1.603 0.477 0.375 0.330 0352 0.016 80.00%
S.E 040  0.200 0.195 0132  0.158 0.096 0.103  0.309 20.00%

N= Sample Size, Na= Number of different Alleles, Ne= Number of Effective Alleles, I= Shannon’s Information Index, Ho=
Observed Heterozygosity, He= Expected Heterozygosity uHe= Unbiased Expected Heterozygosity, F= Fixation Index, %P=

Percentage of Polymorphic Loci
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Table 4. Tests for Hardy-Weinberg Equilibrium

Pop Locus DF Chi-Sq Prob.
Adikpo IGF1 1 0.583 0.445ns
Cohor IGF1 1 2.880 0.090ns
Daudu IGF1 Monomorphic

Ushongo IGF1 1 8.000 0.005**
Yelwata IGF1 1 0.036 0.850ns

Key: ns=not significant, ** P<0.01, DF= Degree of freedom, Chi-Sq= Chi-square, Prob.= Probability

Figure: 4a. Pictures of PCR/sequences

Figure: 4b. Pictures of PCR/sequences

Table 5. Association of IGF1 polymorphism with growth traits of different Genotypes

Genotype

Trait AA AB BB P-Value
BWT (9) 408.33 + 38.12 400.00 + 34.7 417.22 + 22.26 0.8340
ADWG (9) 7.74 +1.80 7.80+1.04 7.01+1.19 0.8790
GR (%) 25.86 + 4.38 2713 +2.54 24.03 +2.30 0.5072
BWT= Body weight, ADWG= Average daily weight gain, GR= Growth rate
Table 6. Association of IGF - 1 gene polymorphism with growth traits of different sex
Traits Sex P - value

Female Male
BWT (g) 392.75 + 18.57 426.88 + 31.41 0.2899
ADWG (9) 7.65+0.88 7.09+1.22 0.6985
GR (%) 26.70 + 2.26 23.76 + 1.91 0.2081

BWT= Body weight, ADWG= Average daily weight gain, GR= Growth rate

Conclusion

The study reveals high polymorphisms at the
chicken growth hormone gene of the Tiv ecotype
chicken at both Single nucleotide polymorphisms
and Refractive Fragment Length Polymorphisms.
The Indian sub-continent was demonstrated to
be the original home of the matriarch of most

Tiv chicken ecotype. The results of the study also
indicated that the insulin growth factor -1 gene is
not significantly associated with body weight and
average weight gain. High hyplotype diversity also
exits between the studied Tiv ecotype and other
Nigerian, Iranian and Chinese chicken.

The Tiv ecotype chicken can be recommended
for selection and genetic improvement for the
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development of an indigenous meat breed. The
chicken growth hormone gene could be a potential
marker for use in marker assisted selection
program for weight improvement associating with
the Tiv ecotype.
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