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Summary

The main aim of the current study was to establish the genetic diversity of the Rwandese
indigenous chicken (RIC) using microsatellite markers. This aim was investigated by sampling
indigenous chicken genetic materials from 5 agro-ecological zones in Rwanda. The collected
blood samples were subjected to DNA extraction, PCR amplification and genotyping. The data
was analyzed for genetic variation and differentiation. The findings demonstrated that the RIC are
broadly categorized into four gene pools, namely Central North and North West, Eastern, Central
South and South West, and South West. The highest number of private alleles was found in the
Eastern while North West had the least. This demonstrates low inflow of genes in Eastern as
compared to North West. The Ho was similar to the He, hence no significant differences in FIS
implying that the population is under Hardy-Weinberg equilibrium. It could be concluded that the
RIC are genetically diverse and therefore important genetic resource for conservation and
utilization through genetic improvement.
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Introduction

Indigenous chicken (RIC) production plays a significant role in the livelihood of resource
limited rural households in Rwanda (Mbuza et al., 2017). Improvement of RIC is therefore
important. Genetic improvements require focused breeding goal, sustainable breeding programs
and understanding of genetic diversity of the existing genotypes and ecotypes (MINAGRI,
2014). Characterization of the existing RIC diversity would not only enhance genetic
improvement, but also facilitate their conservation. The breeding goal and breeding program for
RIC has been developed in Rwanda (Mahoro et al., 2017). Information of genetic diversity of
RIC, however, is lacking. Such information would provide the origin and genetic variance within
the population and therefore help in making informed selection decisions. This would help in
design of appropriate mating strategies and to maintain genetic variance and reduce inbreeding
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within the population thereby increasing response to selection. We used DNA microsatellite
markers to establish the genetic diversity of RIC in Rwanda.

Materials and methods

Sample collection and DNA extraction

A total of 314 unrelated RIC of five agro-ecological zones were sampled. Twelve commercial
lines were included for comparison. Populations were inferred based on Agro-ecological zone
(Clay and Dejaegher, 1987). A drop of blood was sampled from the wing vein onto FTA cards.
Genomic DNA was isolated using a boiling method as described by Smith and Burgoyne (2004).

PCR amplification and DNA polymorphism

Twenty eight microsatellite markers were selected based on the degree of polymorphism and the
genome coverage(FAO,2011) (). The PCR reactions were carried out in a volume of 10uL,
containing 30ng target DNA and PCR master mix. All amplifications were carried out on
Applied Biosystems 9700 Thermal Cycler Gene Amp® and involved an initial denaturation at
94°C for 3min, 30 cycles of denaturation at 94ºC for 30s, primer annealing at temperatures
varying between 58°C and 64°C for 1min, and extension at 72°C for 2min. A final extension
step at 72°C for 10min completed the polymerase chain reaction (PCR). Samples were analyzed
on an ABI PRISM 377 DNA Sequence. GeneScanTM-500 LIZ® was used as internal size
standard. The Genemapper version 4.1 was used to determine the fragment sizes in base pairs.

Data analysis

Total number of alleles, allele frequencies, observed heterozygosity (Ho), expected
heterozygosity (He) and Wright’s F-statistics were estimated using GenAlEx v. 6.501 (Peakall
and Smouse, 2012). Polymorphism information content and Geneflow was estimated with
Power marker v.3.25. Nei’s standard genetic distances (Nei, 1972) were estimated among pairs
of populations using the GenAlEx v 6.3.. The algorithm implemented in STRUCTURE was
used to cluster individuals based on multilocus genotypes (Pritchard et al., 2000). The
STRUCTURE analysis was conducted at five replications of K ranging from 1 to 20, with
100,000 repetitions of Markov Chain Monte Carlo and a burn-in period of 50,000, using the
admixture model. Each assessment of K was repeated five times to check the repeatability of
the results. The Evanno method (Evanno et al., 2005) to identify the most likely number of
clusters was carried out

Results and discussion

The population structure of RIC is presented in Figure 1. The findings demonstrate that the
RIC are in four gene pools namely Central North and North West, Eastern, Central South and
South West, and South West.
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Fig. 1. Population structure of Rwandese indigenous chicken

These gene pools could be explained by the number of private alleles found in the population
and genetic distance between populations. For instance, the highest number of private alleles
was found in the Eastern while North West had the least. This could be explained by the fact
that Eastern region has the largest population of RIC in the study regions and therefore there is
less inflow of genes in this region. On the other hand, North West region has the lowest
number of chickens implying that most people in this region buy chicken from the
neighboring regions such as Central North leading to high inflow of genes in these areas.

The genetic distance between populations showed no significant differences between South west
and Central South and between North west and Central North(P>0.05). These regions border
each other and therefore could share genetic materials. The genetic distances obtained in this
study varied from 0.029-0.213. These values are within the range of those found by Eltanany et
al. (2010) in Egyptian indigenous chicken populations.

The current study also found that the Ho were similar to the He, and consequently, FIS
estimates were not significantly different from zero suggesting that populations are in Hardy-
Weinberg equilibrium. This implies that the population is under no or mild natural selection
and therefore could be a pointer to population consistency. Heterozigosity is also known as
gene diversity. The level of mean population heterozigosity reflects the degree of population
consistency The lower the population heterozygosity, the higher population genetic
consistency and vice versa (Chen et al., 2004). These observations are consistent to those of
Keambou et al. (2012) in Cameroun.

Conclusion

The current study established that the RIC have four gene pools. These gene pools could be
conserved separately to maintain genetic diversity within and between them. These results offer
the basic step towards rational decision-making prior to the genetic improvement and
conservation programs, without compromising their uniqueness.
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