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Abstract: A survey was carried out in "Kinantan Bagombak" Breeding Farm (KBBF) in Solok City-Indonesia
to estimate inbreeding rate on Kokok balenggek chicken (KBC). Estimation of inbreeding rate in a small and
limited population of local chickens is very important to prevent inbreeding depression. KBC is a poultry
genetic resource known as song fowl from West Sumatera Province, Indonesia. This research was aimed
to calculate flock composition, effective population size (Ne) and inbreeding rate (AF) in KBC under ex-situ
population. Census was the main research method. The results showed that total number of KBC at KBBF
was 528 heads. Chicken flock composition of KBC was chick (31.63%), chicken grower (27.65%) and adult
chicken (40.72%). Number of breeding males (Nm) was 54 heads and females (Nf) was 161 heads. Male
and female ratio (Nm/Nf) was 1:3 (33.54%). Effective population size (Ne) was 162 heads. The rate of
inbreeding (AF) calculated for the indigenous KBC flock considering the existing flock size and management
practice was 0.0031 (0.31%) indicating that the population is not at the risk of extinction. It is concluded that

inbreeding depression in KBC population at KBEBF was not occurred.
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INTRODUCTION

Traditional chicken breeds are still highly connected to
cultural values, geographical origins and adapted to
local environments which result in chicken genetic
diversity (Lariviere et al., 2011). Genetic diversity in
chickens is needed to avoid inbreeding in the chicken
population. Awareness of the need to conserve such
resources has led to initiate an integrated strategy for
conserving chicken genetic resources (Lariviere and
Leroy, 2007). Nevertheless, many of them have
undergone a major decrease in their population size,
requiring genetic management of their resources to
monitor inbreeding rate, an important aspect of
conservation programs. Inbreeding in poultry affects
fertility, hatchability, embryonic viability and eqg
production, reducing number of progeny hatched per
hen, thus decreasing reproductive efficiency and
increasing costs in conservation efforts.

Population size has a major impact on the dynamics of
a population, the smaller the population the higher the
tendency to be depressed in its reproductive potentials
due to inbreeding (Klemetsdal, 1998; Thompson et al.,
2000). The inbreeding depression in reproductive and
productive traits has been reported by Flock ef af. (1991)
and Smith et al (1998).

KBC, known as a song fowl for Minang Kabau people, is
a genetic resource from West Sumatra Province,
Indonesia, as can be seen in Fig. 1-2 (Rusfidra, 2004;
Rusfidra ef af., 2012; Rusfidra et al., 2014; Fumihito ef

al, 1998). KBC is also one of the national genetic
resources in Indonesia (Ministry of Agriculture, 2011)
(Fig. 1-2). This study was conducted to calculate
inbreeding rates in KBC breed populations. It was rated
by number of breeding males and females conserved by
KBBF in Solok City-Indonesia.

MATERIALS AND METHODS

Population of KBC breeds: Data was collected from an
observational survey at KBBF in Solok City, West
Sumatera Province, Indonesia. The KBBF had 20
members of breeder and this study surveyed the
number of breeding males (Nm) and females (Nf)
belonged to the breeders.

Effective population size: The effective population size
(Ne) is the number of individuals from a population
randomly selected and randomly mated that would
expect to have the same rate of inbreeding as the
population itself. Ne per breeding population was
estimated which consequently enabled the researcher
to estimate the rate of inbreeding using the equation by
Wright (1931); Falconer and Mackay {1996):

o (4. Nm.Nf)
~ Nm+Nf
where:
Ne: Effective population size
Nf: Number of breeding females in breeding population
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Nm: Nm is the number of breeding males in breeding
population

Effective population size over total population size and
male-female ratios: The ratio of the effective population
size to actual population size (Ne/Na) is an indicator of
the extent of genetic variation expected in a population.
Male:female ratio (Nm/Nf) is defined as the number of
breeding males upon the number of breeding females
in a population available during the study period
(Lariviere et af., 2011).

Inbreeding rates within populations: Rate of inbreeding
(AF) of KBC was therefore estimated according to the
formula by Wright (1931) and Falconer and Mackay
(1996):

Fig. 1. KBC was singing

Fig. 2. KBC singing contest in West Sumatera Province,
2013 (Doc. Sunardi)

RESULTS AND DISCUSSION
Effective population size and male-female ratio: Flock
structure and dynamics help in the identification of

the age and number of animals to be maintained
within the breeding population (Okeno et al, 2012).
Estimated Ne, Ne/Na and Nm/Nf are given in Table 1.
The Ne/Na and Nm/Nf ratio on KBC were 75.35 and
33.54%, respectively. This finding was within the range
of that found by Lariviere et al (2011), in which the Ne/Na
and Nm/Nf ratios of 40 traditional Belgian chicken were
varied from 57-89% and from 23-51%, respectively.
Similar results were found when compared to the Ne/Na
and Nm/Nf ratios in some European chicken
populations, which were varied from 33-82% and from
8-25%, respectively (Spalona et af., 2007). Meuwissen
and Wooliams (1994) suggested that Ne between 30
and 250 was needed for natural selection to counteract
inbreeding depression. Ne is a measure of genetic
variability within a population where large values of Ne
indicate more variability and small values reveal less
genetic variability (Maiwashe et al,, 2006; Cervantes et
al., 2008).

The male:female ratio (Nm/Nf) was calculated based on
the number of breeding males and females available
during the study period. Nrm/Nf ratio in KBBF was 1:3.
The recommended male:female ratios were 1:8 - 1:10
for mating. The males were underutilized therefore the
increase of female chicken needed to ensure proper
utilization of male (Hagan ef af., 2013). The proportion of
mature hens in a flock can be used to estimate egg and
poultry production (Yakubu, 2010). The low sex ratio on
the studied farms was an indication that the breeding
system was not controlled by the farmer (Zahraddeen et
al, 2011).

Inbreeding rates within population: Estimate of
inbreeding rates (AF) is also presented in Table 1. The
rate of inbreeding (AF) calculated for the indigencus
KBC flock considering the existing flock size was 0.0031
(0.31%). Inbreeding is the probability that two alleles at
any locus in an individual are identical by descent
relative to a base population (Falconer and Mackay
1996). The AF less than 1% means that 1% of
heterozygosity is lost in ocne generation. The low value of
AF in the study was an indication that the KBC
population was not at the risk of extinction because AF
was less than 1%. In Belgian chicken breeds, only
populations with Ne of less than 50 showed AF over 1%
per generation. Estimates in populations with Ne of
more than 50 would give inbreeding rate (AF) within the
range of 0.03-0.94% as what has been found on small
chicken flocks in Europe (Larivierie et al, 2011).
Moreover, a study on population size of 37 local
chicken breeds conserved in institutions of five
European countries demonstrated relatively low AF
(0.02-0.71%) (Spalona et af., 2007).
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Table 1: Mumber of breeding males (Nm) and females (Nf), male:female ratio (Nm/Nf), total breeding population (N), effective
population sizes (Ne), Ne/N ratio of breeders contributing efficiently genes to the population and hypothetical rates of
inbreeding per generation {(AF) of KBC in VWest Sumatera Province-Indonesia

Breed Nm (head) Nf (head) Nm/Nf (%) Na (head) Ne (head) NefNa (%) AF (%)

Kokok balenggek chicken 54 161 33.54 215 162 75.35 0.31

Conclusions: The results showed that flock composition Klemetsdal, G., 1998. The effect of inbreeding on racing

of KBC was chick (31.63%), chicken grower (27.65%) performance in Norwegian cold blooded trotters.

and adult chicken (40.72%). Number of breeding males Genet. Sel. Evol,, 30: 812-821.

(Nm) was 54 heads, and number of breeding females Lariviere, J.M., J. Detilleux and P. Leroy, 2011. Estimates

(Nf) was 161 heads. Male and female ratio (Nm/Nf) was of inbreeding rates in forty traditional Belgian

33.54% (1:3). Effective population size (Ne) in chicken breed populations. Arch. Geflugelk, 75: 1-8.

associated population was 162 heads. The inbreeding Lariviere, JM. and P. Leroy, 2007. Status and

rate of KBC was 0.31%. The low rate of inbreeding in the conservation of native poultry breeds in Belgium.

KBC flock was an indication that the population was not Ann. Anim. Sci., 1: 87-91.

at the risk of extinction. A rapid strategy to minimize Maiwashe, A., KA. Nephawe, R.R. van der Westhuizen,

inbreeding would be to maximize the effective population B.E. Mostert and H.E. Theron, 2006. Rate of

size in flock and increase the male:female ratio in KBC inbreeding and effective population size in four

population. major South African dairy cattle breeds. S. Afr. J.

Anim. Sci., 36: 50-57.

ACKNOWLEDGEMENTS Meuwissen, T.H.E. and J A Wooliams, 1994. Effective

The authors would like to thank the Research Institution population sizes of livestock population to prevent a

and Community Service of Andalas University for decline in fithess. Theoritical and Appl. Genet., 89:

financial support in conducting research in "Research 1019-1026.

for Young Scientist" (Penelitian Dosen Muda). Special  Okeno, T.O., T.M. Magothe, A K. Kahi and K.J. Peters,

thanks to Mr. Sunardi, the owner of "Kinantan 2012. Breeding objectives for indigenous chicken:

Bagombak" Breeding Farm at Solok City, West Sumatera Model development and application to different

Province, Indonesia who has given full efforts in production systems. Trop. Anim. Health and Prod.

supporting this research. DOl 10.1007/s11250-012-0191-4.

Rusfidra, Y.Y. Tumatra, M.H. Abbas, Y. Heryandi and F.

REFERENCES Arlina, 2014. Characterization of number of crow

Cervantes, |., F. Goyache, A. Molina, M. Valera and J.P. and qualitative marker of Kokok balenggek song
Gutierrez, 2008. Application of individual increase in fowl inside a captive breeding farm in Solok
inbreeding to estimate realized effective sizes from Regency, West Sumatera Province, Indonesia. Int.
real pedigrees. J. Anim. Breed. and Genet., 125: J. Poult. Sci., 13: 343-346.

301-310. Rusfidra, Y.Y. Tumatra, M.H. Abbas, Y. Heryandi and

Falconer, D.S. and T.F.C. Mackay, 1996. Introduction to F. Arlina, 2012. Identification of biacoustics marker
Quantitative Genetic. Longman, London, New York. of Kokok balenggek song fowl inside a captive

Flock, D.K., H. Ameli and P. Glodek, 1991. Inbreeding breeding farm in “Agutalok” Solok Regency,
and heterosis effect on quantitative traits in white Indonesia. J. Peternakan Indonesia, 14: 303-307.
leghorn population under long term reciprocal  Rusfidra, 2004. Characterization of phenotypic traits as
recurrent selection. Br. Poult. Sci., 32: 451-462. early strategy on farm conservation of Kokok

Fumihito, T. Miyake, M. Takada, R. Shingu, M.T. Endo, balenggek chicken in West Sumatera Province,
T.G. Baru, N. Kondo and S Chno, 1996 Indonesia. Ph.D Disertation (unpuklished). Bogor
Monophyletic origin and one subspecies of the Agricultural University.
red jungle fowl (Gallus gallus gailus) dispersal  Smith, | A, B. Cassel and R.E. Pearson, 1998. The effect
patten of domestic fowl. Proc. Nat. Acad. Sci., 93 of inbreeding on the lifetime performance of dairy
6792-6795. cattle. J. Dairy Sci., 81: 729-2737.

Hagan, J K., M. Bosompen and [.A. Adjei, 2013. The Spalona, A., H. Ranvig, K Cywa-Benko, A Zanon, A.
production performance of local chickens in three Sabbioni, |. Szalay, J. Benkova, J. Baumgartner
ecological zones of Ghana. ARPN J. Agric. and Biol. and T. Szwaczkoski, 2007. Population size in
Sci., 8: 51-36. conservation of local chicken breeds in chosen

Indonesia Ministry of Agriculture, 2011. SK. Menteri European countries. Arch. Geflugelk, 71: 49-55.
Pertanian No.. 2919/Kpts/OT.140/6/2011 about Thompson, J.R., RW. Everett and C.E. Wolfe, 2000.
Kokok balenggek Chicken as The National Animal Effects of inbreeding on production and survival in
Genetic Resources. Jersey. J. Dairy Sci., 83: 2131-2138.

366



Int. J. Pouft. Sci,, 13 (6): 364-367, 2014

Wright, S., 1931. Evolution in mendelian population.
Genet., 10: 97-159.

Yakubu, A., 2010. Indigenous chicken flocks of
Nasarawa State, North Central Nigeria: Their
characteristics, husbandry and productivity. Trop.
and Subtrop. Agroecosyst., 12: 69-76.

367

Zahraddeen, D., T. Ahemen and P.I. Aliyu, 2011. On-farm
studies on breeding characteristics of turkeys
(Meleagris gaflopavo) in parts of Jos Plateau,
Nigeria. Adv. in Appl. Sci. Res., 2: 179-184.



	IJPS.pdf
	Page 1


