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ABSTRACT

T

his review was conducted to quantify milk production potential,
milk quality of indigenous goats and the role of molecular
information for dairy goat genetic improvement. Goat milk is well
tolerated by individuals sensitive and allergic to cow milk, has
beneficiary effects on health, easily digested, high content of minerals
and vitamins. CSN1S1, CSN1S2, CSN2,CSN3, ACACA, DGAT1, DGAT2,
ME1, SCD, LPL, LIPE, BTN1A, MFGE, GH, PRLR, PITX2, POUF1, and STAT5
gene are candidate genes whose polymorphism linked with milk yield
and composition traits. Knowledge of these genes in dairy goat genetic
improvement has potential to substantially increasing selection
differences and accuracy of selection. In addition, DNA technologies are
used for identification of loci and chromosomal regions that contribute
to phenotypic variation in milk traits. Chromosome region 6, 14, 19 & 21
contribute to phenotypic variation in milk yield; 1, 6, 20, and 21 for
protein content; 8, 14, and 20 for fat content. Hence, the selection of
these chromosomal areas, using marker-assisted selection could lead to
increased genetic progress and exploit phenotypic variation. However,
the applications of molecular technologies for dairy goat trait selection
in Ethiopia were limited, only little effort has been exerted in molecular
characterization. There are opportunities to apply molecular
information for dairy goat selection in addition to phenotypic selection
to improve the milk production potential, utilization and conservation of
at least few potential goat breeds. Further works on record keeping,
genetic evaluation and characterization for milk production potential,
identifying and locating gene responsible for milk traits should be done
for Ethiopian indigenous goat breeds.
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1. Introduction

Goat milk has beneficiary effects on health due
easily digestibility and well tolerated by individuals
allergic to cow milk. Besides cow and buffalo milk,
goat milk has an exceptional quality given by its
chemical composition due to its richness in various
nutrients. Goat milk can also be consumed fresh or
processed in different types of products such as
cheese, butter, ice cream, yogurt, condensed milk
and evaporated powdered milk (Agatha, 2013).

The goat is among the earliest small ruminant
species to be domesticated and was used for meat,
milk, fiber and pelt at least since 2500 B.C. (Qureshi
et al., 2014). Goats were distributed over all types of
ecology with more concentrated in the tropics and
dry zones of developing countries. Of approximately
617 million goats in the world, 97.3 % were found in
the developing world. Of these, 65.9 % in Asia, 27.4
% in Africa, 3.5 % in Europe and 3.0 % in the
Americas. The number of dairy goats in the world is
191 million goats, 47.7 % of them are in the 25 least
developing countries as reported by FAOSTAT
(2012).
In the world, goat milk is mainly produced in four
continents, namely, Europe, America, Asia, and
Africa. Asia is the most producing continent of goat
milk, with the share of approximately 57.8%. Africa
produces 25.2%, Europe produces around 13.7%,
and the remaining 3.2% was produced in the
Americas (Agro-processing Support, 2016). In the
smallholder farming system, goats were mainly
produced for generating cash income and providing
the family with milk. Goat milk is dietary component
of pastoralists in the Ethiopian lowlands where an
estimated 75% of the country goats was maintained.
The goat production accounts for 16.7% of milk
consumed in Ethiopia (Tsedeke, 2007) and daily milk
yield of indigenous Ethiopian goats range between
0.28 kg (Awigchew et al., 1989) to 1.13 kg (Mestawet
et al., 2012) under improved management. Several
researches were conducted on performance
evaluation of the indigenous goats and identification
of candidate genes for milk traits. However, the
information generated from such research works are
not systematically compiled and made available to
users. Therefore, this paper aims to quantify the milk
production potential of indigenous goats and the
role of molecular information for dairy goat genetic
improvement.
1.1. Goat milk and its unique composition

The composition of goat milk differs from that of
cow milk due to its high contents of calcium and
minerals, predominantly due to its specific casein
composition, which consequences larger micelles
(Park et al., 2007). The fatty acid composition of goat
milk also differs, with an elevated proportion of
short and medium fatty acid chains which were also
grouped in smaller fat globules (Park et al., 2007;
Boichard et al., 2014). The proportion of caproic
(C6:0), caprylic (C8:0), capric (C10:0) and lauric acids
(C12:0) is considerably higher in goat milk (Park et
al., 2007) and these are the fatty acids that give a
classic flavor to goat milk and cheese. These special
compositions of goat milk resulted in easy to digest
than that of cows, healthier and less allergenic than
cow milk (Park et al., 2007; Haenlein, 2004).
Moreover, goat milk have been used as alternative
to human and bovine milk in various clinical
conditions such as allergy, atopy and inflammatory
diseases, and it posses’ immunomodulating
capacities and releases nitric oxide, a potent
vasodilator
endowed
with
anti-atherogenic
properties (Jirillo et al., 2010).
Therefore, goat milk will be preferable for
consumption know and onwards than cow milk
regarding to its nutrient and medicinal value.
However, In the case of Ethiopian, goat milk
consumption is very low as compared to cow milk.
Thus, awareness and demonstration of goat milk
products for smallholders will be vital to alleviate
food insecurity and to provide with enough nutrients
(protein).
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1.2. Milk yield and compositions of Ethiopian goats

Smallholder management milk yield ranges from
0.29 kg/day for Arsi Bale goat (Woldu et al., 2004) to
0.55 kg/day for Begait goat (Abraham et al., 2017).
The variation between breeds indicates a higher
probability of enhancing milk production through
phenotypic and marker- assisted selection.

Ethiopian indigenous goat breeds were not
characterized for a specific product, their milk
production potential (according to different
scholars) was presented in Table 1. The milk
production potential of Ethiopian goat under on
station management ranges from 0.28 kg/day for
Afar goat (Awigchew et al., 1989) to 1.13 kg/ day for
Arsi Bale goat (Mestawit et al., 2012). Under

Table 1: Daily milk production potential of indigenous goats in Ethiopia
Breed

Daily

milk

Lactation

Management

References

yield (kg)

length (days)

Arsi-Bale

1.13

-

On-station

Mestawet et al. (2012)

Arsi Bale

0.21

86

On-station

Bedhane et al. (2012)

Arsi- Bale

0.29

84

On-farm

Woldu et al. (2004)

Abergalle

0.46

62.5

On-station

Berhane and Eirk (2006)

Abergele

0.37

-

On-farm

Birhanie et al. (2017)

Afar

0.28

84

On-station

Awigchew et al,(1989)

Begait

0.63

61.5

On-station

Berhane and Eirk (2006)

Borena

0.45

84

On-station

Lemma et al. (2003)

Boran Somali

0.36

84

On station

Tesfaye (2000)

Begait

0.55

111

On-farm

Abraham et al. (2017)

Begait

0.75

101

On-station

Abraham et al. (2017)

Midrift valley

0.415

84

On-station

Tesfaye (2000)

Somali

0.84

-

On-station

Mestawet et al. (2012)

Short-eared Somali

0.45

108

On-farm

Farm-Africa (1995)

Long-eared Somali

0.33

-

On-farm

Degen (2007)

Hararghe highland

0.40

108

On-farm

Dereje (2011)

The composition of goat milk is higher than that in
bovine milk. For example; milk from Ethiopian Boran
cattle had 5.01% fat content, 3.6% protein, 13.7%
total solid, and 8.66% solid nonfat content (Haile et
al., 2008). The protein content of goat milk varied
from 3.5% to 4.8% and fat content ranges between

3.65% and 8.71% (Table 2). This exhibited; goat milk
differs from cow milk in nutrients and therefore can
have particular benefit in diets of children and adults
who show sensitivity to cow milk (Park et al., 2007).
Also a higher nutrient content of goat milk is an
indication that there exists the higher potential for
cheese production.
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Table 2: Milk composition of Ethiopian indigenous goats
Protein %

Fat %

TS%

SNF
%
9.4
8.77
9.88
-

Management

References

4.93±0.11
-

Semi-intensive
Extensive
Semi-intensive
Semi-intensive
Semi-intensive
Semi-intensive
Semi-intensive

Andualem et al.(2016)
Nurfeta et al. (20120
Mestawit et al. (2012)
Berhane and Eirk(2006)
Berhane and Eirk(2006)
Mestawit et al. (2012)
Mestawit et al. (2012)

4.97±0.10
4.92±0.14

2016

2015

2014

2013

2012

2011

2010

2009

2008

2007

2006

2005

2003

2002

2001

2000

1999

1998

1997

1996

1995

1994

90000
80000
70000
60000
50000
40000
30000
20000
10000
0

1993

Whole fresh goat milk production (tonnes)

Arsi Bale 3.9
5.3
14.7
Arsi Bale 3.5 ±0.12
4.2± 0.17
13.4±0.15
Arsi-Bale 4.8 ±0.14
5.15±0.4
16.2±0.76
Begait
3.53±0.11 7.04±0.37 15.8±0.46
Abergele 4.16±0.11 8.71±0.36 18.6±0.45
Somali
4.34±0.14 4.90±0.4
14.48±0.7
Arsi Bale 4.08±0.18 3.65±0.5
13.88±0.9
xT
TS: Total solid; SNF: Solid nonfat content; T: Toggenburg

Lactose

2004

Breed

Year
Figure 1: Whole fresh goat milk production trend in Ethiopia (FAO data based on imputation methodology).
Source: FAOSTAT (2016)
1.3. Dairy goat genetic improvement efforts in
Ethiopia
Although their number is limited to 0.23% (CSA,
2012), some exotic goat breeds such as AngloNubian, Toggenberg, Sannen and Boer goat were
introduced with the aim of improving milk and meat
production of the local goat breeds. Anglo-Nubian x
Hararghe Highland and Anglo-Nubian x Somali
crossbreds were used for milk production by
smallholders in central, southeastern, eastern, and
southern parts of the country (Solomon et al., 2014)

and crossbreeding showed increments in milk yield.
Sannen x Afar does produce more milk than
purebred Afar does. The lactation milk yield (84
days) of Afar and quarter-bred Sannen × Afar was 24
kg and 31 kg respectively (Awigchew et al., 1989).
On the other hand, Mestawet et al. (2012) point out,
the daily milk yield of crossbred goat is not
significantly higher than the indigenous goats (0.93
kg for Arsi Bale x Toggenburg and 1.13 kg for pure
Arsi Bale goat), and indigenous goats are higher in
milk components than most of the exotic breeds.
Moreover, Ethiopian goat milk is suitable for drinking
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and had a high quality dairy product than crossbred
goats (Mestawet et al., 2012). In general, goat cross
breeding programs in the tropical country were not
successful because of the incompatibility of the
genotype with the farmers breeding objectives,
management methods and the prevailing
environment of the tropical low input production
systems (Ayalew et al., 2003; Kosgey et al., 2006).

architecture of complex traits, which is a far more
effective and economical method for direct gene
discovery. Candidate gene associated with goat milk
traits were presented below:

Therefore, genetic progress in milk production from
indigenous goats could be achieved by designing a
sustainable within-breed selection program. The
existing traditional breeding techniques in dairy
animals take many years and do not efficiently take
into account all sources of genetic variability.
Correspondingly, in sex-limited, a low heritable and
late expressed trait, the impact of the traditional
breeding is partial and needs high cost. Even well
organized/designed
within-breed
phenotype
selection program for goat in Ethiopia is still infant
and initiated lately in 2013 for Woyito-guji, Central
Highland, and Abergele goat only. However, using
only phenotypic selection does not influence the
economy of farmers. Hence, integration with
molecular information will be could used to address
the problems associated with traditional selection
and thus help to select genetically superior animals
for better productivity and disease resistance.
1.4. Candidate genes for goat milk yield and
composition
A candidate gene is a gene supposed to be
responsible for a considerable amount of the genetic
variation of a trait. The candidate gene approach is
based on the search for DNA polymorphism in genes
that are expected, from knowledge of their
physiological role for their position along the
genome or for their level of expression, to have an
influence on the target trait. Therefore, rather than
searching for a relative gene randomly through the
whole genome, it is desirable to focus on genes,
which may already be suspected to have a role in the
expression of the trait, that we want to investigate.
Candidate gene approach has been proven to be
extremely powerful for studying the genetic

1.4.1. αs1-Casein: The αs1-casein fraction was
encoded by the CSN1S1 gene. The CSN1S1 gene
spreads over a quite large transcriptional unit of 16.7
kb and consists of 19 exons varying in length from 24
bp to 358 bp (Ramunno et al., 2004). In goats, there
are 17 co-dominant alleles. They were associated
with different rates of protein synthesis (ranging
from 0 g·L−1 to 3.5 g·L−1 per allele). On the basis of
the milk content of s1-casein, the variants can be
classed into four groups: strong alleles (A, B1, B2, B3,
B4, C, H, L, M) producing almost 3.5 g/L of s1-casein
each; intermediate alleles (E and I: 1.1 g/L); weak
alleles (F and G: 0.45 g/L) and null alleles (O1, O2 and
N) producing no s1-casein (Rando et al., 2000;
Ramunno et al., 2005). Goats carrying the strong
variants produce milk with a significantly higher total
protein, casein, and fat content than goats carrying
the weak.
According to Chanat et al. (1999), the αs1 casein
genotype had a significant influence on milk yield
and quality (protein content and fat content). The
influence of CSN1S1 variation on protein content
might be due to the fact that CSN1S1 plays a critical
role in casein transportation from the endoplasmic
reticulum to the Golgi complex in mammary
epithelial cells of an animal (Chanat et al., 1999).
Besides, CSN1S1 genotype seems to influence the
structure and composition of milk fat globules (Cebo
et al., 2012). Rheological properties of milk are also
affected by the CSN1S1 genotype; for instance, milk
from AA goats was associated with a firmer curd, a
slower coagulation time, and better cheese yield
than that of FF in French goat as point out by Vassal
et al. (1994).
1.4.2. αs2-Casein: it is encoded by CSN1S2 gene, the
CSN1S2 gene is 18.5 kb long and consists of 18 exons
which vary from 21 to 266 bp. Eight alleles have
been identified, associated with three synthesis
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levels (Sacchi et al., 2005). The amount of s2-casein
was linked with allergenic properties of milk.
Variants A, B, C, E and F displayed a higher allergenic
potency, measured by REAST, than did D and 0
(Marletta et al., 2004). This gene is associated with a
high content of casein to produce milk characterized
by a minor diameter of micelles, a considerably
higher percentage of protein, fat, total calcium and
better parameters for curd firming time, curd
firmness and cheese yield (Othman and Ahmed,
2007).

The CSN2 gene is composed of 3 protein variants
that were found to be associated with normal βcasein content: A, B, and C (Cosenza et al., 2007).

1.4.3. β-Casein: The β-casein fraction is encoded by
the CSN2 gene, the CSN2 gene was smaller than the
other two Ca-sensitive casein genes, consisting of 9
exons ranging from 492 bp and 24 bp. β-Casein,
which is the main goat’s casein fraction in goat’s
milk, has long been considered to be monomorphic.

1.4.5. Κ-casein: it is encoded by CSN3. Compared
with the Ca-sensitive caseins, CSN3 exhibits
distinctive properties: it is the only glycosylated and
hydrophilic casein, so it is soluble in a broad range of
calcium ions and presents a lower phosphorylation
level. Its signal peptide consists of 21 residues; while
in Ca-sensitive caseins it is 15 residues long (Moreno,
2001). The κ-Casein gene includes five exons, 4 of
them carrying more than 90% of the information to
encode for the mature protein. The CSN3 gene was
identified with 13 polymorphic sites in domesticated
goats. Genetic polymorphisms of this gene were
associated with protein and casein content (Cosenza
et al., 2007).

Table 3: Casein concentration of Ethiopian goats
Breed

Casein concentration (g/kg)

Arsi Bale
Arsi Bale x Toggenburg
Somali

αs1-Casein
8.94 ±23
6.84 ±0.34
7.90 ±0.18

αs2-Casein
4.72 ±0.20
4.98 ±0.31
4.16 ±0.16

β-Casein
15.37 ±0.29
15.26 ±0.47
13.74 ±0.23

Κ-casein
8.93 ±0.23
6.89 ±0.36
7.96 ±0.17

Source: Mestawet et al. (2014)
1.4.4. Butyrophilin (BTN1A1): is a transmembrane
glycoprotein and plays a critical role in milk lipid
secretion. The first SNP in exon 5 of the goat BTN1A1
gene was described by Qu et al. (2011), and
association with milk traits and milk changes in
different lactation periods have been described by
Qu et al. (2011). BTN1A1 is important for the
secretion and production of milk lipid which has
effects on performance traits. HinfI locus of BTN1A1
gene is linked with first milk yield, milk fat yield,
solid-non fat and total solid in the Xinong Saanen
dairy goat (Qu et al., 2011).
1.4.6. Pituitary Specific Transcription Factor-1
(POU1F1) Gene: The POU1F1 gene is also named
PIT-1 or GHF-1 gene. It is a positive regulator for GH,
prolactin and thyroid-stimulating hormone and itself

in mammalian animals (Lan et al., 2007). Mutations
in this gene possibly result in the deficiency of GH,
prolactin, thyroid stimulating hormone and POU1F.
The published reviews have reported that genetic
polymorphisms of POU1F1 gene were significantly
associated with growth, development, and lactation
in mammalian animals such as swine, bovine and
goats (Lan et al., 2007). Furthermore, the genetic
variation of this gene in exon and flanking regions is
associated with economic traits and production
performance such as growth, carcass, milk, wool and
cashmere industries, respectively (Lan et al., 2007).

1.4.7. Stearoyl-CoA desaturase (SCD): is a main
regulatory enzyme of monosaturated fatty acid
biosynthesis in the mammary gland. Several studies
have reported SNPs in goat species, and some of
19
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them (exon 3, intron 3, intron 4, and exon 6) were
significantly associated with growth traits or with
milk traits (Crepaldi et al., 2013).

factors mediates the actions of a variety of peptide
hormones and cytokines. It also known as mammary
gland factor (MGF) and it was discovered initially as
a PRL-induced transcription factor (Wakao et al.,
1994). It is a key intracellular mediator of prolactin
signaling and can activate transcription of milk
protein genes in response to prolactin (Wakao et al.,
1994; Dario et al., 2009). STAT5 exists in two
isoforms: A and B which differ by a few amino acids
in the carboxylic end of the protein molecule;
separate genes code both of them.

1.4.8. Lipoprotein lipase (LPL) gene: it encodes for
rate-limiting enzymes in the hydrolysis of the
triglyceride core of circulating triglyceride-rich
lipoproteins, chylomicrons and very low-density
lipoproteins. Several such SNPs in goat species were
detected to date, and some of them are significantly
associated with dairy traits (Crepaldi et al., 2013).
1.4.9. Hormone-sensitive lipase (LIPE): it plays a
fundamental role in the regulation of energy balance
by releasing free fatty acids from adipose
triacylglycerol stores. These fatty acids can be
consequently
transferred
to
other
body
compartments to be oxidized or employed in other
biochemical reactions. This enzymic function is
predominantly vital in lactating animals because the
synthesis of milk components involves the
mobilization of lipid depots to satisfy the higher
energy demands of the mammary gland (Zidi et al.,
2010). LIPE genotype has highly suggestive effects on
milk yield (P=0·0032) as well as on C18:3 n-6g
(P=0·0051), trans-10 cis-12 CLA (P=0·007) and C12:0
(P=0·0084) milk contents. These associations are
consistent with the preference of LIPE to selectively
mobilize medium-chain and unsaturated fatty acids
(Zidi et al., 2010).
1.4.10. Growth hormone (GH): it is a single
polypeptide hormone produced in the anterior
pituitary gland is a promising candidate gene marker
for improving milk and meat production in goats and
other farm animals. Growth hormone gene was
encoded by 1800 base pairs (bp), consisting of 5
exons separated by four intervening sequences.
Genetic polymorphisms of GH have been reported in
various domestic livestock, mainly in cattle, and
several studies have related association effects
between bovine GH (bGH) polymorphisms and milk
yield traits (Malveiro et al., 2001).
1.4.11. Signal transducers and activators of
transcription (STATs): It is family of transcription

1.4.12. Diacylglycerol O-Acyltransferase 1 (DGAT1)
gene: The DGAT1 gene is known to influence milk
composition. This gene codes for a microsomal
enzyme that catalyzes the last and limiting step of
triglyceride synthesis, i.e., the transformation from a
diacylglycerol to a triacylglycerol. This enzyme,
which was first known for its action in the formation
of adipose tissue, has been shown to play important
role in lactation (Smize et al., 2000).
1.4.13. PITX2 gene: The Paired-like homeodomain
transcription factor 2 (PITX2) gene plays a critical
role
in
cell
proliferation,
differentiation,
hematopoiesis, and organogenesis. This gene
regulates several genes' expressions in the
Wnt/beta-catenin and POU1F1 pathways, thereby
probably affecting milk performance. The SmaI and
RsaI polymorphisms were linked with the milk fat
content, milk lactose content and milk density in the
Guanzhong dairy goats, respectively. In addition, the
RsaI locus was considerably link to second lactation
milk yield, milk lactose content, milk density, milk fat
content and milk total solid content in the Xinong
Saanen dairy goats, respectively. These exhibited
that the caprine PITX2 gene had the significant
influence on milk traits. Thus, the SmaI and RsaI loci
could be considered as two DNA markers for
selecting better milk performance in dairy goats
(Zhao et al., 2013).
There are a lot of candidate genes whose
polymorphism could be linked with milk composition
traits (Table 4). These genes belong to different
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functional categories related with lipogenesis
(ACACA, DGAT1, DGAT2, ME1, and SCD); lipolysis
(LPL and LIPE); milk fat globule membrane proteins

(BTN1A1 and MFGE); hormone signaling (GH and
PRLR); and transcription factors regulating gene
expression (PITX2, POUF1, and STAT5).

Table 4: Candidate genes associated with goat milk yield and composition traits
Traits

Responsible genes

References

Milk yield

LPL, ACACA
DGAT1, STAT5
DGAT2
POUF1
SCD1
GH
ACACA
POUF1
DGAT1
DGAT2
BTN1A1
ACACA
GH
LIPE
LPL
STAT5
MFGE8
PITX2
POUF1
PRLR
SCD1
LIPE
PITX2
BTN1A1

Crepaldi et al. (2013)
An et al. (2012)
An et al. (2011)
Daga et al. (2013)
Crepaldi et al. (2013)
Malveiro et al. (2001)
Federica et al. (2009)
Daga et al. (2013)
An et al. (2012)
An et al. (2011)
Qu et al. (2011)
Federica et al. (2009)
Malveiro et al. (2001)
Zidi et al. (2010)
Badaoui et al. (2007)
An et al. (2012)
Qu et al. (2011)
Zhao et al. (2013)
Daga et al. (2013)
Zidi et al. (2010)
Crepaldi et al. (2013)
Zidi et al. (2010)
Zhao et al. (2013)
Qu et al. (2011)

Milk protein content

Milk fat content

Milk fatty acid composition

Milk total solid and solid nonfat content

Therefore, the polymorphisms of these genes
contribute genetic variation in yield and quality of
goat milk. The application of molecular technologies
for genetic improvement relies on the ability to
genotype individuals for specific genetic loci.
Knowledge of these genes in dairy goat breeding
programs has potential to substantially increasing
selection differences and improves the accuracy of
selection.

1.5. QTL associated with major dairy goat traits
A quantitative trait locus (QTL) is a region of DNA
which is associated with a particular phenotypic
trait, which varies in degree and which could be
attributed to polygenic effects, i.e., the product of
two or more genes, and their environment. DNA
technology has resulted in the identification of loci
and chromosomal regions that contribute to
phenotypic variation in economically important
traits (Dekkers, 2004). Identifying and confirming
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Quantitative Trait Loci (QTL) is the first step in the
process that could lead to Marker-Assisted Selection
(MAS) or Gene Assisted Selection (GAS). The
selection for chromosomal areas that directly

contribute to the genetic variation of traits of
economic importance will lead to increased genetic
progress and offers the opportunity to understand
and exploit phenotypic variation (Dekkers, 2004).

Table 5: Quantitative trait loci for dairy goat traits
Type of trait

Specific traits

Chromosomes

Goat breeds

References

Milk traits

MY

6, 14

-

Roldán et al. (2008)

FC

14, 20

PC

3, 20

MY

21

Saanen and Alpine

Martin et al. (2017)

PC

1, 6, 21

Saanen and Alpine

Martin et al. (2017)

FC

8, 14, 21

Saanen and Alpine

Martin et al. (2017)

PC

1

Alpine

Martin et al. (2017)

FC

8

Alpine

Martin et al. (2017)

MY, PY, FY

19

Saanen

Martin et al. (2017)

Body weight, average

5,2,1

Rayini

Mohammad

Kid growth traits

daily gain
Weaning weight

et

al.

(2009)
19, 16

Angora

Visser et al. (2013)

Birth weight
8,4, 17, 27
Milk yield (MY), Protein yield (PY), Fat yield (FY), Protein content (PC) and Fat content (FC).

The finding and localization of quantitative trait loci
could be important for several reasons: Mapping of
QTL enable us enhanced insight into the action and
interaction of individual genes. This knowledge of
action and interaction of genes will give us
opportunities to refine the genetic models used to
describe the variation in quantitative traits.
Associations between genetic markers and QTL
could be used to improve the efficiency of selection
schemes. Mapping of QTL enable us to identify some
of the genes and to study the molecular biology
underlying the traits (Marshall et al., 2009). This
knowledge may in the future be able to be used for
genetic modification of genes which control the
expression of milk traits both yield and quality and

other genes that are important in dairy goat
breeding programs.

2. Conclusion
Characterization and performance evaluation of
dairy goat are the primary targets for their efficient
utilization and conservation simultaneously.
Indigenous Ethiopian goats had low milk yield and
high quality. However, the lower milk yield could be
enhanced by within-breed selection and improved
management. Using molecular technologies are very
imperative to fill the shortfalls of conventional
selection programs in dairy goat industry as the milk
traits are sex-limited. Understanding of specific
effect, location on chromosome, use of specific
genes and gene combinations on milk traits are the
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prerequisites for marker-assisted selection which
used to increases selection accuracy, reduce
generation interval and to increase rates of genetic
improvement in dairy goat. However, the application
in Ethiopian context is very limited, only little effort
has been exerted in molecular characterization.
Nevertheless, there are opportunities for using
molecular information for selection at least for few
potential breeds in addition to the conventional
breeding program regardless of financial and
technical gaps. Further works on record keeping,
genetic evaluation and characterization for milk
production potential, identifying and locating gene
responsible for milk traits should be done for
Ethiopian indigenous goat breeds.
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