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Abstract

This study was conducted from March 2018 to January 2019 with the aim of assessing the reproductive performance and traits preferences of sheep
and goats producers in pastoral and agro-pastoral area of Afar, Ethiopia. Semi-structured questionnaires and field observations were used to collect
the required information from 136 from pastoral and 56 from agro-pastoral. Sheep and goats were kept for a variety of reasons including income
generation, insurance (sale for cash to meet unexpected expenditures) and economic security (sale for cash to support foreseeable expenses),
social/religious functions and prestige in ownership. In both production systems, next to camels, goats and sheep were ranked as the second and
third most important livestock species in accordance to their relative importance. In the current study, there was a significance differences (P<0.05)
in the reproductive performance of both sheep and goats between pastoral and agro-pastoral areas. Goats in agro-pastoral areas had noticeably
higher average age at first kidding (12.33 + 0.76 months), and kidding interval (8.76 + 2.04 months) whereas they had lower age at first mating both
for Doe and bucks (9.28 + 1.85 and 7.98 + 2.08 months, respectively). Similarly, sheep in the agro-pastoral areas had higher age at first lambing
(12.30 £ 1.18 months) and lambing interval (9.16 + 2.66 months) than sheep found in the pastoral areas. In both production systems twinning ability
(0.46), fast growth (0.41) and trekking long distances were the main preferred sheep traits, whereas fast growth, milk yield and twining ability were
the main goat preferred traits with an overall index value of 0.37, 0.32, and 0.32, respectively. Genetic improvement programs targeting pastoral
and agro-pastoral production system need to be incorporated the traits of preference, multipurpose roles and the existing traditional herding and
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breeding practices.
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Introduction

Population growth, urbanization, and income rise in developing
countries are the main driver of the increased demand for livestock
products [1]. Sheep and goats are an integral part of economic and
social life in developing countries. In Ethiopia, sheep and goats
are mostly kept by smallholders and the rural poor, including
women headed households. Currently the estimated sheep and
goat populations are approximately 31.3 million sheep, 32.7 million
goats, respectively [2]. These species contribute substantially to the
livelihoods of smallholder households as a source of income, food
and raw materials (wool, skins). They also serve as a means of risk
mitigation during crop failures, savings and investments in addition
to other socio-economic and cultural functions. Based on 2017/18
data, the livestock sector contributes up to 25.6% of agricultural GDP
and 10.5% of total Ethiopian foreign exchange earnings [3]. The high
stock numbers, however, are not leading to higher exports or export
earnings for live animals or meat. Ethiopia’s annual exports of cattle
and sheep meat were valued at USD 79.13 million in 2012 The lower
export level in Ethiopia could possibly be attributed to stronger local
demand leading to higher prices, relatively lower meat output and

differences in efficiency of meat production systems [4]. Thus, small
ruminant meat production was expected to grow annually by 4%
on average for the 2012-2016 periods, reaching 61,000 tons in 2016
because of strong demand for goat meat in the domestic and export
markets [5]. The small ruminant industry in Ethiopia contributes
substantially to the livelihood of the rural poor and the country at
large but is faced with various challenges.

Despite huge and genetically diverse goat and sheep population
in Ethiopia, productivity per animal and flock off-take are low
which the average annual estimates off-take rate from sheep and
goat flocks for the years 2008-2010 was between 30% and 38% [5].
One major shortfall has been weak planning, particularly poor
involvement of livestock owners and stakeholders in the design
and implementation of the programs. Furthermore, high density
of animals in relation to grazing capacity, unreliable and erratic
rainfall, increasing human population, small landholding, and
declining land productivity are all major concerns. Therefore, the
ultimate objective of the study was to identify trait preferences and
reproductive performance of sheep and goats in selected areas of afar
regional state Ethiopia.
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Material and Methods
Description of study area

The study was conducted in four districts of Afar national regional
state of Ethiopia (Figure 1). Afar regional state is located in the
north eastern part of the country 588 kms far from the capital city.
Geographically it is located between 39°34’ and 42°28’ East Longitude
and 8°49and 14°30° North Latitude [6]. The region borders four
national regional states i.e., in the North and Northwest, Tigray region;
in West and Southwest, Amhara region; in South, Oromia region and
in South West, Somalia region. It also shares international borders with
Djibouti and Eritrea to the West and North West, respectively. There are
four distinct seasons in the region, namely, Karima (summer), Hagay
(autumn), Gilal (winter) and Sugum (spring). It is characterized by an
arid and semi-arid climate with low and erratic rainfall. The annual
temperature and rainfall in the region is 30-50°C and 200-600 mm,
respectively. The altitude in the region ranges from 100-1000 meters
above sea level [7]. The total population of the region is estimated at
1.2 million of which 90% are pastoralists and agro-pastoralism (10%)
is now emerging following some permanent and temporary rivers
on which small scale irrigation is developed. Animal husbandry in
Afar region is characterized by extensive pastoral production system
and seasonal mobility. The Afar region is endowed with livestock
resource comprising of 2,336,488 heads of cattle, 4,267,969 head of
goats, 2,463,632 head of sheep, 852,016 head of camels and 187,287
head of equines that support the region and contribute to the national
economy.

Population and sample

The study was conducted from March 2018 to January 2019. For the
study, a total of 192 sheep and goat households were surveyed across
the study sites to explore general information about traits preferences,
reproductive performance, breeding practices, indigenous knowledge
of pastoralists and agro-pastoralists. Before the actual work was
started, focused group discussions were held with the different experts

working, at the regional and zonal agricultural development office.
Furthermore, four open group discussions (4-9 members) were carried
out at the selected sites of each district to fill any emerging information
gap. A total of 384 sheep and goats were sampled purposely from each
districts (ninety six from each district). Information on household
family size, type of livestock reared by the community, major routine
animal husbandry practices were recorded using a pretested semi-
structured questionnaire.

Statistical analyses

The Statistical Package for Social Sciences program was used to
describe the survey data [8]. Chi-square test was employed when
required to test the independence of categories or to assess the
statistical significance. Indexes were calculated for ranking data from
individual households for site according to a formula: Index=sum of
(3 for rank 1+2 for rank 2+1 for rank 3) given for an individual reason
(attribute) divided by the sum of (3 for rank 1+2 for rank 2+1 for rank
3) for overall reasons. Indexes so generated were then used to rank the
pooled importance of each attribute as selection criteria in each of the
three sites.

Results
Educational background of the respondents

The level of education in study area is presented in figure 2. Out of
the interviewed, 69.2% of the respondents were illiterate which had
no educational status whereas, the remaining 30.8% proportion of
the respondents were relatively accustomed with writing and reading.
Considering literate who attended schooling, proportionally a higher
percentage (19.2 %) attended grade 1-3 followed by (8.3 %) attended
grade 4-6 and (3.3 %) were attended above grade six.

Purpose of keeping sheep and goats

The reasons for keeping sheep and goat are reasonable and are
related to the pastoralists needs in the long or short term. The ranking
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Figure 1: Administrative location of Afar region showing the study zones and Districts.
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Figure 2: Educational status of respondents.

of respondent for sheep and goat are presented in table 1. The results
revealed that, sheep and goat were kept for the purpose of cash, home
consumption and for the purpose of saving with an overall index
value of 0.42, 0.395 and 0.16, respectively. However, some respondents
were also kept sheep and goat as indication of wealth status (0.05)
particularly in the pastoral area of the study sites. During group
discussions, the community members strongly stressed on sheep and
goats which can be easily sold in the nearby markets whenever there
is an urgent need for cash; hence they were protected camel and cattle
from being sold for minor problems.

Livestock preference

Ranking of livestock species preference in both pastoral and agro-
pastoral areas of Afar are presented in table 2. Accordingly, camel was
ranked as the first most preferred livestock species in both production
systems followed by goats and sheep as the second and third preferred
livestock species. Whereas, cattle were the fourth-less preferred
livestock species in the overall study. This was due to the ability of
camels and goats to survive and perform under harsh environmental
conditions.

Reproductive performance of sheep and goat

Ageatfirstkidding/lambing: The age at first kidding was influenced
by genetic makeup and environmental factors that determine the
total production of goats in their life span. The age at first kidding
and lambing in the study area are present in tables 3 and 4. In the
pastoral area the mean age at first kidding was 12.22 + 0.66, whereas
in the agro-pastoral areas the mean age at first kidding was 12.33 +
0.75 months, respectively with an overall mean value of 12.28 + 0.70
months. Similarly, age at first lambing was significant (P<0.05) among
the pastoral and agro-pastoral production systems. In the pastoral
areas the mean age at first lambing was 11.75 + 1.57 months, whereas
in the agro-pastoral areas the mean 12.30 + 1.82 months which was
higher than that of pastoral areas, respectively.

Age at first mating for ewe and doe: According to the study report,
in the pastoral areas the mean age at first mating was 9.40 + 1.45 and
8.28 + 1.98 months for female and male goats, respectively, whereas
in the agro-pastoral areas, the age at first mating was 9.28 + 1.85 and
7.98 + 2.08 months for female and male goats, respectively table 3.
Similarly, age at first mating for sheep was significant (P<0.05) among

pastoral and agro-pastoral productions of the afar region. In the
pastoral areas the age at first mating was 8.71 + 1.88 and 8.28 + 1.98
months for female and male sheep, respectively, whereas in the agro-
pastoral areas 9.53 + 1.82 and 7.93 + 2.08 months for female and male
sheep was obtained, respectively.

Kidding/lambing interval: Kidding and lambing interval was
significant (P<0.05) among pastoral and agro-pastoral production
systems both for sheep and goats. In the pastoral areas the kidding and
lambing interval was 7.66 + 2.48 and 8.02 * 2.39 months for goats and
sheep, respectively. Similarly, in the agro-pastoral areas the kidding
and lambing interval was 8.76 + 2.04 and 9.16 + 2.66 months for goats
and sheep, respectively.

Parity of sheep and goats: Based on the information obtained
from the community members, maximum parity of does and ewes
were recorded in pastoral areas of Afar region. Parity was significant
(P<0.05) between production both for sheep and goats. In the pastoral
areas, it was found 4.40 + 1.18 and 3.29 + 1.18 numbers for sheep
and goats, respectively. Similarly, 4.00 + 0.76 and 3.00 + 0.76 parity
numbers was obtained for both sheep and goats in the agro-pastoral
areas of afar region, respectively.

Trait preferences of sheep and goat in pastoral and agro-
pastoral areas

On-farm pastoral and agro-pastoral sheep and goat producers
comprised their own traits of preferences and production objectives.
In the current study, respondents were listed their concerned type
of traits and then each traits were ranked accordingly. The results
obtained on the trait preference from own flock ranking both for
sheep and goat are presented in tables 5 and 6, respectively. Results
of the study indicated that, twining ability (0.60), fast growth (0.48)
and trekking long distance (0.21) were the most highly rated traits for
selecting sheep in the pastoral production system, respectively. On
the other hand, fast growth, twinging ability and disease resistance
were the main preferred traits for selection sheep in the agro-
pastoral production system with an index value of 0.34, 0.32, and
0.13, respectively. Similarly, the traits preferences for goats in both
pastoral and agro-pastoral are presented in table 6. In the pastoral goat
production systems, fast growth, twining ability and milk yield were
the three most preferred traits with an index value of 0.45, 0.42, and
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Table 1: Ranking of socio-economic importance of sheep and goats in both pastoral and agro-pastoral areas of Afar.

Production system
Traits Pastoral Agro-pastoral
Rank 1 Rank 2 Rank 3 Index Rank 1 Rank 2 Rank 3 Index Overall
Cash 42.2 (81) 20.8 (40) 7.8 (15) 0.41 16.7 (32) 12.5 (24) 0.0 0.43 0.42
Save 0.0 12.0 (23) 38.0(73) 0.15 0.0 0.0 29.2 (56) 0.17 0.16
Consumption 28.6 (55) 38.0(73) 4.2 (8) 0.39 12.5 (24) 16.7 (32) 0.0 0.40 0.395
Wealth 0.0 0.0 20.8 (40) 0.05 0.0 0.0 0.0 0.00 0.025

Table 2: Household’s ranking of livestock species preference in both
pastoral and agro-pastoral areas of Afar.

Production systems
Livestock
species P;:‘;:ZI Agro’:lzassetoral Weight | Index | Rank
Camel 136 56 428 0.34 1
Cattle 136 56 149.8 0.12 4
Sheep 136 56 208.3 0.16 3
Goat 136 56 316.7 0.25 2

N=Number of respondents; Rank 1=Most important; Rank 4=Less
important

Table 3: Reported reproductive performances of goats for both pastoral
and agro pastoral areas of Afar.

Production system classification in mean standard
Reproductive deviation
parameter
Pastoral Agro-pastoral Mean Mean

Age atfirstkidding| 1, ) . 66e | 12.33+0.75° | 12.28£0.75 | 0.31
(month)
Kidding interval | oo\ 5 480 | 8.76£2.04° | 8.21£2.26 | 0.019
(month)
service period 1.35+0.47° | 1.57+0.49° | 1.46+0.48 | 0.005
(month)
Parity (No) 3.29+1.18" | 3.00£0.76° | 3.15+1.08 | 0.45
Ageatfirstmating | o o, 1 40 | 928+1.85° | 9344165 | 0.63
does (month)
Age atfirstmating | o 0, 1 986 | 7984+2.08° | 8.1342.03 | 0.52
of bucks (month)

Table 4: Reported reproductive performances of sheep both for pastoral
and agro pastoral areas of Afar.

Production system classification in mean
Reproductive parameter standard deviation
Pastoral |Agro-pastoral| Mean(t SD)
Age at first lambing 11.75+1.57°| 12.30 £ 1.18" | 12.08 + 1.38
(month)
Lambing interval (month) 8.02+2.39° | 9.16 +2.66" | 8.59 +2.53
Service period (month) 1.47 £0.60° | 1.28+0.45° | 1.38 £0.53
Parity (No) 4.40+1.18° | 4.00+0.76° | 4.20 +0.97
Age at first mating ewe 871+1.88° | 9.53+1.82° | 9.12+1.89
(month)
A fi i f
ge atfirst mating of rams | g )+ 1.98" | 7.93+2.08° | 8.10+2.03
(month)

0.34, respectively. Unlike to the pastoral goat production systems, milk
yield (0.29), fast growth (0.29) and twining ability (0.21), respectively
were the most highly rated goat traits in the agro-pastoral production
systems.

Constraints of sheep and goats production

Production constraints, which were defined by sheep and goats
owners in both areas, are presented in figure 3. Feed shortage (0.33),
Disease (0.27), water shortage (0.25) and drought (0.15) were the most
pertinent production constraints in the agro-pastoral areas, whereas in
the pastoral areas, disease, feed shortage, water and drought were the
main production constraints with an index value of 0.40, 0.32, 0.20,
and 0.08, respectively.

Discussion and Conclusion

For sustainable genetic improvement programs understanding
the existing reproductive performance, community traits preferences
and the relative importance of different production constraints is an
indispensable task [9]. The role of education is obvious in affecting
household income, adopting technologies, demography, health, and
as a whole the socio-economic status of the family and the county as
well [10]. In the present study sites, 69.2% of the respondents were
illiterate which had no educational status whereas, the remaining
30.8% proportion of the respondents were relatively accustomed with
writing and reading. Unlike to the present study, majority of (84.1%)
the household heads in the rural agro-pastoral areas of Uganda had
attained formal education [11]. Considering literate who attended
schooling, proportionally a higher percentage (19.2 %) attended grade
1-3 followed by (8.3 %) attended grade 4-6 and (3.3 %) were attended
above grade six. Inline to the present study, higher proportion of
illiterate (79.4%) and lower level of primary (2.4%) were reported
in Jeldessa, Mudianeno [12]. Therefore, this finding clearly reflects
the nearby community in the previous period was unable to find
the access of learning due to the severe scarcity of infrastructures
and lack of awareness about schooling but yet the target people even
from remote areas are highly salivate schooling although the access of
infrastructure is also diversified in all over the region.

The reasons for keeping sheep and goat are reasonable and are
related to the pastoralists needs in the long or short term. The results
revealed that, sheep and goat were kept for the purpose of cash, home
consumption and for the purpose of saving with an overall index value
of 0.42, 0.395 and 0.16, respectively. The purpose of keeping sheep
and goat in the present study was similar to the report that cash was
the main purpose of keeping goats in the rural agro-pastoral areas of
Uganda [13]. However, it was not consistent with the report of sheep
and goats in the different agro-ecologies of central Java, Indonesia [14].
During group discussions, the community members strongly stressed
on sheep and goats which can be easily sold in the nearby markets
whenever there is an urgent need for cash; hence they were protected
camel and cattle from being sold for minor problems. These reasons
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Figure 3: Constraints of sheep production.
Table 5: Ranking of respondents on sheep traits preferences.
Pastoral (N=136) Agro- pastoral (N=56)
Traits
Rank 1 Rank 2 Rank 3 Index Rank 1 Rank 2 Rank 3 Index Overall Index
Milk yield 5.2(7) 4.4(6) 2.2(3) 0.07 5.1(7) 4.4 (6) 1.5 (2) 0.10 0.085
DR 2.2(3) 9.6 (13) 31.6 (43) 0.14 1.5(2) 5.1(7) 17.6 (24) 0.13 0.135
TLD 1.5(2) 19.9 (27) 40.4 (55) 0.21 1.5(2) 5.1(7) 10.3 (14) 0.10 0.155
TWA 61.8 (84) 25.7 (35) 2.9 (4) 0.60 19.1 (26) 9.6 (13) 2.9 (4) 0.32 0.46
FG 29.4 (40) 39.7 (54) 24.3(33) 0.48 14.0 (19) 16.9 (23) 8.8 (12) 0.34 0.41

N=Number of respondents; DR=Disease Resistance; TLD=Trekking Long Distances; TWA=Twining Ability; FG=Fast Growth

Table 6: Ranking of respondents on goat traits preferences.

Traits Pastoral (N=136) Agro-pastoral (N=56)
Rank 1 Rank 2 Rank 3 Index Rank 1 Rank 2 Rank 3 Index Overall Index
Milk 28.7 (39) 17.6 (24) 14.0 (19) 0.34 16.2 (22) 10.3 (14) 2.2 (3) 0.29 0.315
DR 2.2(3) 8.8 (12) 37.5(51) 0.15 1.5(2) 4.4 (6) 17.6 (24) 0.13 0.14
TLD 1.5(2) 14.0 (19) 21.3 (29) 0.14 1.5(2) 4.4 (6) 8.8 (12) 0.09 0.115
TWA 41.2 (56) 21.3(29) 2.9 (4) 0.42 11.0 (15) 7.4 (10) 2.9 (4) 0.21 0.315
FG 26.5 (36) 37.5(51) 25.0 (34) 0.45 11.0 (15) 14.7 (20) 9.6(13) 0.29 0.37

N=Number of Respondents; DR=Disease Resistance; TLD=Trekking Long Distances; TWA=Twining Ability; FG=Fast Growth

were similar with the results from the traditional small stock farmer’s
survey in Botswana, who indicated that, most farmers sold their goats
because of urgent cash needs [15]. The present findings on the other
hand, was different from the results of a study on rural community
farming system in South Africa who reported that meat consumption
was the major reasons for keeping goats [16]. Accordingly, camel was
ranked as the first most preferred livestock species in both production
systems followed by goats and sheep as the second and third preferred
livestock species. Whereas, cattle were the fourth-less preferred
livestock species in the overall study. This was due to the ability of
camels and goats to survive and perform under harsh environmental
conditions. Unlike to the present study, in the lowlands of western
Tigray, Ethiopia, sheep were the first preferred livestock species
[17]. Whereas, in the mixed farming system of the highlands and
mid-altitudes of Ethiopia where crop production is important; cattle
were the most important livestock species for cultivation, threshing,

manure and milk [18]. In the lowlands where crop production is not
reliable, camels and goats production has experienced success [19].
The abundance of browse plants could favor camel and goat keeping in
the lowland than in the highland and midland agro-ecological zones
and could be the major reason for why camel and goats ranked first
and second in the selected study sites.

Puberty is the period on which animals show marked signs and
symptoms of sexual maturity whereas age at first mating is the exact
time on which animals show full maturity and start to produce egg
and ejaculate sperm cell. According to the study report, in the pastoral
areas the mean age at first mating was 9.40 + 1.45 and 8.28 + 1.98
months for female and male goats, respectively, whereas in the agro-
pastoral areas, the age at first mating was 9.28 + 1.85 and 7.98 + 2.08
months for female and male goats, respectively. The overall mean age
at first mating obtained in the present study was lower than the average
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age at puberty for male (11.1 + 1.5 months) and female (12.7 + 2.1
months), respectively [20]. Nevertheless it was higher than age at first
mating for Begait male (6 months) and female goats (7 months) [21].
Similarly, age at first mating for sheep was significant (P<0.05) among
pastoral and agro-pastoral productions of the afar region Afar goats
and sheep showed delayed age at first mating compared to Red sokoto
goats (4-5 months) of Nigeria, and highly delayed than central zone of
Tigray (8.90 + 2.5 months) goats [22]. Kidding/lambing interval is the
interval between two parturitions and it is one of the major components
of reproductive performance, which is highly influenced through
production systems. Kidding and lambing interval was significant
(P<0.05) among pastoral and agro-pastoral production systems both
for sheep and goats. The overall mean kidding interval (8.21 + 2.26
months) and lambing interval (8.59 + 2.53 months) for Afar goat
and sheep was highly comparable with the findings conducted on
Dale district of Sidama zone that was 8.56 months [23]. However, the
present study results were lower than the reported kidding interval for
Abergelle and Central Highland goats, which were 11.31 + 2.21 and
10.3 + 1.42 months, respectively [24].

Pastoral and agro-pastoral livestock producers comprised their
own traits preferences and production objectives. The present results
obtained in the pastoral and agro-pastoral sheep producers were
incomparable with Wollo highland sheep who reported that fast
growth, body size and weaning rate were the main prioritized
traits according to their order of importance [25]. Disparate
to the pastoral goat production systems, milk yield (0.29), fast
growth (0.29) and twining ability (0.21), respectively were the
most highly rated goat traits in the agro-pastoral production
systems. Comparing to the pastoral goat production systems, body
conformation (0.25), coat color (0.20), twining ability (0.18) and
adaptation (0.16), respectively were the most preferred Woyto-
Guji goat traits in the lowland of Loma districts, Southern Ethiopia
[26]. The most pertinent production constraints in ranked in the
agro-pastoral areas were feed shortage, Disease, water shortage and
drought whereas, in the pastoral areas, disease, feed shortage, water
and drought were the main production constraints, respectively.
Parallel to the present study, disease, feed shortage and water problems
were reported the main Begait sheep production constraints in Wester
Tigray, Ethiopia [27].

In conclusion the present study shows that, trait preferences and
reproduction performance of sheep and goats reflect the general
production environment and market preferences operating in the
pastoral and agro-pastoral areas. Pastoralists and agro-pastoralists
of Afar goats and sheep producers preferred traits like, fast growth
performance, twinning ability, milk yield ability and long distance
tracking for searching of their feed. The existing reproductive
performance of the afar sheep and goats were low. Hence, to
improve the productive performance of the Afar sheep and goats
there is a need to alleviate the technical constraints and increase
adoption of improved technologies and appropriate delivery of
extension messages.
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