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Abstract

Sheep in Ethiopia is among the major economically important livestock species
in the country, playing a significant role to the livelihood of resource-poor far-
mers and pastoralists. A number of research works were done in the past
which evaluate and improve the performance of indigenous sheep in Ethi-
opia. However, compiled information concerning the production and repro-
duction potential of indigenous sheep in the country is not available. In this
paper, performance of major production and reproduction traits of indigen-
ous sheep is reviewed and discussed. The information presented in this re-
view indicated that, 16 to 126 g/d average daily gain, 7 - 18 kg hot carcass
weight and dressing percentage of 34% to 49% (slaughter body weight basis)
at 18 - 26 kg slaughter body weight have been recorded for Ethiopian sheep
breeds fed various type of basal and supplement diets. These parameters
showed variation within a breed and among breeds in various feeding trials
and they increased as the level of supplement increases. However, despite si-
zeable information upon the response of sheep to various types of supple-
mentary feeding, their full growth and other production potential of the ma-
jority of sheep breeds of the country are not well studied. Therefore, in future
research work, emphasis should be given to explore the genetic potential of
various production traits of sheep breeds of the country. Regarding the level
of reproduction, 11 to 16 month age at first lambing (for most sheep breeds)
and 7 to 10 month lambing intervals have been reported by various authors.
The litter size result (1.01 to 1.7 lambs) showed that, there is high capability
of Ethiopian sheep to give multiple births. The average pre-weaning mortality
rate for most Ethiopian sheep breeds vary from 8% to 56%, which indicated
that mortality is a major constraint that affects productivity of sheep in Ethiopia.
Generally from the previous results it can be concluded that there is high
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variability within a breed and among Ethiopian sheep breeds in various pro-
duction and reproduction traits. This implicates the presence of huge oppor-
tunity to improve these traits through improved management and selection.
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Sheep

1. Introduction

Ethiopia inhabits the second largest sheep population in Africa, numbering
about 30.7 million heads [1]. The sheep breeds are widely distributed in divers
ecology of the country ranging from sub-alpine to arid lowlands [2], ethnic
communities and production systems [3]. The country owns fourteen traditional
sheep populations that are clustered into four major groups of sheep types based
on their tail type namely, short fat-tailed, long fat tailed, thin-tailed, and fat-rumped
tailed sheep [4]. In the study by Solomon et al [2] using microsatellite DNA
marker, nine breeds and six genetically distinct sheep breed groups were identi-
fied in the country being distributed in different agro-ecologies, production sys-
tems and ethnic groups. According to the study, variation among Ethiopian
sheep breeds was not because of variation in their ecological locations or in the
breeding management practiced by the different communities who rear them
but it was due to geographical distances between the breeds.

In Ethiopia, 75% of the sheep population is produced in mixed crop-livestock
production and the remaining 25% are kept in pastoral and agro-pastoral pro-
duction systems. They are managed under low input extensive production sys-
tems and produced the lowest carcass weight compared to other east African
countries. The purpose of keeping sheep is vary from area to area due to ecolog-
ical, economic, and cultural factors [5] however, they are mainly maintained for
fulfilling multiple roles, such as cash income, meat, milk, skin, wool, manure,
security, gifts and religious rituals [6] [7].

Despite of their large number and contributions, efforts made so far to im-
prove the productivity of indigenous sheep were very little. The average carcass
weight of Ethiopian sheep (10 kg) is the lowest relative to all countries and the
world average, by about 1 kg, 3 kg and 6 kg from east African countries, least
developed countries and world, respectively [8]. The major factors attributed to
this low productivity are poor nutrition, genotype, inadequate indigenous breed
utilizations for production, limited knowledge of the husbandry practices, and
environment [3] [9]. A lot of researches were conducted in the country for aca-
demic and for development purposes in the past to evaluate and improve the
productivity of the indigenous Ethiopian sheep. However, the information gen-
erated from such research works are not compiled and made available to benefi-

ciaries. The purpose of this paper is, therefore, to review and document the
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potential of indigenous Ethiopian sheep for major production and reproduction
traits under different management conditions and to highlight future research

priorities.

2. Response of Ethiopian Sheep to Supplement Feeding
2.1. Growth Response

To evaluate a sheep for meat production potential, growth performance is an
important character which determines the overall productivity of the flock and
the economic return from sheep production enterprise. Although heredity dic-
tates the maximum amount of growth and development, nutrition along with
other environmental factors govern the actual rate of growth and extent to
which development is attained [10] [11]. Nevertheless any additional input than
required for normal physiological needs may not induce growth beyond the ge-
netic potential of the animal [12].

Washera sheep supplemented with 300 g/day of different forms of white lupin
to Rhodes grass hay basal diet gained between 16 to 25 g/day [13]. This is lower
than the values reported in other studies of the same sheep (Table 1). A higher
average daily gain (ADG) of 73 - 91 g/day has been found in a study conducted
by Likawent ef al [14] using Washera breed supplemented with sweet blue lupin
seed as a substitute for concentrate mix (453 g/day/head). Yearling Washera
sheep grazing natural pasture supplemented with 300 to 700 g/day (grass pea
and maize grain at a ratio of 4:1 mixture) are reported to grow at the rate of 88 -
126 g/day [12]. The authors recommend feeding 500 g/day concentrate mix as
optimal level.

A comparative study conducted by Getahun [15] using Blackhead Ogaden
(BHO) and Afar sheep supplemented with increased concentrate levels (150,
300, and 450 g/d) recorded weight gain in the range of 33 to 65 g/day and 37 to
79 g/day for BHO and Afar sheep, respectively with no significant difference
between the two breeds. The effect of increasing levels of protein (20% to 35%
CP) and energy (1.75 to 4 M]/day) supplements have also been investigated us-
ing BHO sheep [16]. In this study, ADG between 60 and 95 g/day were recorded.
The figures are within the range of 30 to 116 g/day for BHO sheep supplemented
with different levels of soybean meal to natural pasture hay [17]. Afar sheep fed
Rhodes grass hay and supplemented with replacing commercial feed with Pro-
sopis juliflora pods and leaves, attained daily body weight gain of 24 to 55 g/day
[18]. The use of graded levels of wheat bran as supplement with basal diet of
urea treated teff straw supported growth rate of 64 to 88 g/day for Afar sheep
[19].

A growth rate, 40 g/d for Horro sheep supplemented with dried and ground
Vernonia amygdalina leaves and ground sorghum grain mixture has been re-
ported [20]. A similar growth rate of 24 to 47 g/day was reported for Adilo sheep
supplemented with Enset (Ensete ventricosum), Atella and their mixtures at 300

g/day [21]. Higher value (117 g/day) than these have been reported for Horro
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Table 1. Response of Ethiopian sheep breeds to various levels and types of supplementa-
tion in terms of growth (g/d), slaughter body weight (kg) hot carcass weight (kg) and
dressing percentage.

Dressing percentage

Breeds ADG SBW HCW SBW EBW Source
Adilo 24 - 48 19 - 21 7-8 34 - 40 48 - 53 [21]
Afar 37-79 21-26 9-12 41 - 46 [15]
Afar 65 - 88 20 -22 8-10 42 - 46 52 -56 [19]
Afar 49 - 67 22-24 9-11 51 -55 [38]
Afar 24 -56 21-25 7-11 37 -44 48 - 55 [18]
Afar 34-77 20-23 9-10 42 - 46 52-55 [39]

Arsi-Bale 49 -75 23-25 8-10 35-38 43 - 47 [40]
Arsi-Bale 62 - 87 20-23 9-11 45 - 47 54 - 56 [41]
Arsi-Bale 69 - 104 21-24 10-11 46.0 53 - 56 [23]
Arsi-Bale 38-65 22-24 7.7-83 32-37 43 - 46 [42]
Arsi-Bale 55-88 25-27 12.0 40 - 44 50 - 53 [24]
BHO 49 - 88 18 -22 7-9 40 - 43 49 - 52 [43]
BHO 34 -65 18 -24 7-11 36 -44 [15]
BHO 30 - 116 16 - 24 6-12 37 -49 48 - 60 [17]
BHO 50 - 80 19 -22 6.0 - 8.0 31-37 43 - 48 [36]
BHO 60 - 96 24 - 26 11-13 43 - 48 57 - 60 [16]
BHO 31-56 16 - 17 5-7 32-41 39-45 [35]
Farta 48 - 66 22-23 9-10 42 - 44 54 - 56 [25]
Farta 26 - 36 18 - 20 7-8 38-38 48 - 50 [26]

Horro 61 - 64 25 12.0 44.0 53 [44]
Horro 47 31 15.0 48.0 [29]
Horro 33-59 21-24 8-9 35-36 42 - 44 [32]
Horro 26 - 46 20 -22 8-9 39-40 51-54 [33]
Horro 117 32 14 42 48 [22]
Horro 25 9.9 40 [30]
HH 16-18 8 38-43 [45]
HH 50 - 60 21-22 7.7 -8.2 35-37 42 - 44 [46]
HH 32-63 20-22 8-9 38 -41 [27]
HH 63-78 23-24 9-10 42 - 43 51-52 [28]
HH 39.2 19.2 7 41.3 52.6 [47]
Menz 45.5 289 14.2 49.1 [29]
Menz 1.9-68 17 -23 5.8-9.7 33.6 -42.7 44.3 - 52 [48]
Menz 24.7 10.2 41.0 [30]

Washera 25-34 21-23 9.7-10.2 46 - 48 54 - 56 [49]
Washera 40 - 49 22-24 8-9 34.8-35.2 41 -42 [32]
Washera 45 - 64 29-31 13-15 45 - 47 56 - 57 [50]
Washera 16 - 25 18 -19 59-6.2 33-34 39 [13]
Washera 88 - 126 29-33 14 - 18 48 - 52 [12]

BHO = Blackhead Ogaden, HH = Hararghe Highland, ADG = average daily gain, SBW = slaughter body
weight, HCW = hot carcass weight, EBW = empty body weight. Note: The range values represent results
obtained from low and high supplement level.
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sheep supplemented with 400 g/day concentrate (49.5% noug cake, 49.5%
ground maize grain and 1% salt) to Rhodes hay basal diet [22]. Arsi-Bale sheep
supplemented with 300 g/day with linseed cake and/or wheat bran gained 69 -
104 g/day [23]. Ermias et al. [24] also found ADG of 55 - 88 g/day for Arsi-Bale
sheep fed faba bean haulms as a basal diet and supplemented with different
proportions of barley bran and linseed meal.

In a study conducted by Aschalew and Getachew [25] the ADG observed in
Farta sheep supplemented with different form of Lathyrus sativus was 47.8 to
65.6 g/day which is higher than 25 to 35 g/day gained when the same sheep
breed was fed graded level of rape seed cake and rice bran mixture [26]. The
growth rate of Hararghe Highland (HH) sheep supplemented with concentrate
mixtures to a basal diet of urea-treated maize stover ranges from 32 to 63 g/day
[27]. This is lower than 62 to 77 g/day gain reported by Tagaynesh [28] for the
same breed of sheep. For Menz sheep fed grass hay and supplemented with 400
g/d concentrate mix, ADG of 45 g/day has been recorded [29].

Generally past feeding trials (Table 1) reported a maximum ADG of 126
g/day for Washera sheep supplemented with 300 to 500 g/day Lathyrus sativus
and maize grain to natural pasture grazing as a basal diet [12] and the growth
rate increased as level of supplement increases up to its genetic limit. The varia-
tion in growth rate within the same sheep breed could be attributed to the low
amount of the supplement in some of the studies which is insufficient to the
animal to support its genetic potential for growth. This is due to differences in
nutrient concentration and characteristics of the supplements used and partly
because of the response of the sheep breed to various feed types.

Most of the indigenous Ethiopian sheep in various feeding system may not
attain the final weight between 25 to 30 kg in one year required by live animal
exporters. However, there is too much potential for indigenous sheep to attain
this weight with better feeding and health care [12] [15] [16] [29] [30] (Table 1).
However, despite sizeable information upon the response of sheep to various
types of supplementary feeding, their full growth and other production traits for
the majority of sheep breeds of the country are not well studied. Therefore, in
future research work emphasis should be given to explore the genetic potential

for various production traits of indigenous sheep breeds of the country.

2.2. Carcass Production

The carcass production potential of indigenous sheep in Ethiopia is between 7 to
18 kg/head (Table 1) and increased as supplement level increases. Hot carcass in
the range between 6 to 17 kg has been reported for Washera breed (Table 1).
The higher value (13 - 17 kg) of hot carcass weight (HCW) was reported by Tes-
faye et al. [12] when grazing Washera sheep were supplemented with 300 to 700
g/day concentrate mix and attain final weight of 29 to 33 kg. On the contrary,
different forms of white lupin (local variety) supplement to Rhodes grass hay
basal diet to Washera sheep resulted in 6 kg HCW [13]. A wide variation among
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studies (Table 1) in HCW and SBW implies that the supplement is insufficient
to support the genetic potential for carcass production due to the quality and
quantity of the supplement. Wilson [31] in his review indicated that feeding is
one of the most important factors to influence meat production and carcass
quality of small ruminants.

Horro sheep fed different types of supplement produced 8 to 9 kg HCW [32]
[33]. The use of concentrate mixture (50% WB, 30% maize, 20% cotton seed
cake) supplement with basal diet of natural pasture hay can yield about 15 kg
HCW by Horro sheep [29]. In another study, HCW up to 18 kg has been rec-
orded in various ages and under different feeding regimes for Horro sheep [34],
which is among the highest HCW recorded for Ethiopian indigenous sheep.

The HCW recorded for BHO sheep fed urea molasses and urea Attela blocks
is about 5 to 7 kg [35]. This is close to the average HCW of 6 to 8 kg [36] but
lower than 10 to 12 kg [16] and 6 to 11 kg [17] reported for BHO sheep fed dif-
ferent types of feed. In the work of Facil et al. [37], higher HCW (13 kg) has been
reported for one and half year BHO sheep fattened for three months following a
growth experiment of 90 days. Generally from the feeding trials, the HCW re-
ported so far for yearling BHO sheep fed various types of basal diets and sup-
plements are in the range of 7 to 13 kg (Table 1). A HCW of 10 to 12 kg was re-
ported for Afar sheep by different researchers when fed various types of basal
and supplement feeds (Table 1).

The average HCW for supplemented Arsi-Bale sheep are between 8 and 12 kg
(Table 1). Carcass production potential of Arsi-Bale sheep increased as concen-
trate supplement level increases. Arsi-Bale sheep supplemented with 200 to 400
g/day concentrate mix to urea treated barley straw basal diet had produced
HCW between 8 to 10 kg [40]. Hararghe Highland (HH) sheep fed grass hay and
supplemented with sole wheat bran or its mixture with safflower seed cake had
HCW of 9 to 10 kg [28]. The use of Ficus sur fruits and oat grain as supplement
for HH produced HCW of 6 to 8 kg [45]. Similarly, urea treated wheat straw as
basal diet supplemented with Ensete ventricosum, Atella and their mixture fed
to Adilo sheep result in 6 - 8 kg HCW [41].

Generally, the past studies confirmed that at yearling age most of the indi-
genous Ethiopian sheep consumed various types of supplement feed produced
carcass weight of 8 - 12 kg required by the export abattoirs to Middle East coun-
tries. However, there is potential for indigenous sheep to attain higher weight of
carcass with better feeding [12] [34]. Moderate to high heritability estimates for
slaughter (0.46 £ 0.15) and carcass weight (0.48 + 0.15 [30] coupled with the
traits increase with increasing level of supplement (Table 1) suggests that, im-

provement could be possible through selection and improved feeding.

2.3. Dressing Percentage

Dressing percentage (DP) is an important measure of the potential yield of meat

from an animal. According to the review by Ruvuna ef a/. [51], dressing percent
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is known to be affected by breed, age, castration and it is also highly affected by
feeding and degree of fattening. Ewnetu et al. [30] studied the effect of breed on
some carcass and non-carcass components of Horro and Menz sheep of Ethi-
opia. According to the authors, the two breeds had similar slaughter and carcass
weights but have significantly different DP as slaughter body weight basis, which
were 40% for Horro and 41% for Menz (Table 1), and the difference was as-
cribed to the higher gut fill in Horro sheep. The two breeds also significantly
differ in edible non-carcass components, which were 4.3 kg for Menz and 4.6 kg
for Horro sheep. These estimates represent about 21% and 23% of empty body
weight in the Menz and Horro breeds, respectively. In another study, DP (SBW
basis) of 49% and 48% has been recorded for Menz and Horro sheep, respec-
tively in a trial compared the two breeds [29]. But, the result of the study did not
show significant breed difference for DP since the higher SBW is offset by higher
gut content in Horro sheep.

A comparative study was conducted to evaluate the effect of concentrate level
and breed on carcass characteristics using BHO, Hararghe Highland (HH), and
their Flcrosses with Dorper sheep [47]. The study demonstrated significant
breed and dietary level effect on most of the carcass parameters in general and in
SBW, HCW, and DP in particular. However, significant difference was not ob-
served between HH and BHO sheep. According to the study, DP in the range of
41% to 46% and 52% to 58% SBW and EBW, respectively were recorded.

As indicated in Table 1, the DP estimated for Ethiopia sheep ranged between
34% and 49% and 44% and 60% SBW and EBW basis, respectively. The values,
41% to 46% recorded for Ovin Martinik tropical hair sheep [52], 42% to 50%
documented for ten Iranian native fat-tailed sheep breed [53], and 42.7% to
44.7% SBW basis recorded for Tanzanian long fat-tailed castrate sheep [54] and
56.5% to 61.0% as EBW basis reported for West African dwarf sheep [55] are
within the range reported for the Ethiopian sheep.

2.4. Carcass Quality

The carcass quality of Ethiopian indigenous sheep has not been well studied in
the past. Most of the studies were focused on increasing carcass quantity except
few research works conducted on Horro and Menz breeds [29] [30] and on
BHO, HH and their Flcrosses with Dorper sheep [56]. On the other hand, meat
production is shifting from a focus on quantity to quality in response to con-
sumer demands [57]. Therefore the existing serious lack of information with re-
gard to meat quality traits in Ethiopian indigenous sheep should be addressed in
future research works.

It is well established that the main parameters of carcass quality are lean and
fat proportions, lean: bone ratio and saleable meat yield because of their effect
on the commercial value of sheep carcasses [58]. For these traits, significant var-
iation is reported to exist among the two indigenous sheep breeds of Ethiopia

[30]. According to the author, Menz sheep have significantly higher carcass fat
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(8.7% vs 5.9%), lean: bone ratio (2.7% vs 2.4%) but lower total saleable meat
yield (carcass + edible non carcass component) than Horro sheep. This differ-
ence is attributed to breed effect as described by Ewnetu et al [30]. With regard
to chemical composition of carcass, Diriba et al. [45] reported chemical fat 4% to
7%, CP 19% to 21% and moisture 69% to 72% from Jongissimus dorsi muscle of
HH sheep, which are within the range estimated for other sheep breeds found
elsewhere [45].

Along with breed effect, the effect of nutrition on carcass composition and
conformation in indigenous sheep of Ethiopia and their F1 crosses with Dorper
sheep has been documented [56]. According to the study, leaner carcass (83.6%
vs 51.4%), lean: bone ratio (3.5 vs 2.6), and lean: fat ratio (7.6 vs 5.2) were regis-
tered from lambs consumed 150 g/day of concentrate supplement as compared
to those lambs consumed 350 g/day. With regard to total bone and fat percen-
tage, the differences between the dietary levels were not apparent. Among breeds
evaluated, Dorper x HH had significantly higher percent lean carcass (74.9% vs
61.5%) and lean: fat ratio (7.8 vs 4.7) than BHO sheep but pure HH breed and
Dorper x BHO sheep had similar values. The result also revealed that, carcass
with attractive conformation was obtained at 350 g/day of concentrate supple-

ment as well as on Dorper x HH and BHO breeds.

2.5. Skin and Leather Quality Characteristics

Ethiopian hair sheep skin traditionally has a very good reputation for quality in
the world leather market due to their fine grain and compact nature. It is among
the main commodities used to earn foreign currency in the country [59]. Re-
search results showed that breed, nutrition, age and sex affect chemical and phy-
sico-mechanical quality of skin [60] [61] [62]. However, there is limited empiri-
cal information on the physical and chemical quality of skins or leathers pro-
duced from different indigenous sheep breeds of Ethiopia.

The study by Tsegay et al. [56] evaluated the effect of breed and concentrate
level on physico-mechanical and chemical skin quality of BHO, HH and their F1
crosses with Dorper sheep supplemented with two dietary concentrate levels
(150 and 350 g/day/head) to a basal diet of natural pasture hay. According to the
study, except skin thickness (only significant for diet), all other physico-mechanical
skin/leather quality traits such as tensile strength and percentage elongation, tear
strength, and grain strength were not significantly affected (P > 0.05) by level of
supplementation and breeds. Similarly, chemical qualities of leather such as fat
and chrome-oxide contents were not affected by both factors. In this study, al-
though level of supplementation and breeds didn’t show significant difference
on the physico-mechanical skin quality, better qualities were obtained at 350
g/day/head of concentrate supplementation. On the other hand, numerically
better chrome-oxide content was recorded at 150 g/day of supplement than 350
g/day due to low fat content of leather as the two are inversely related. Among
the breeds, the leather obtained from BHO and HH had relatively good tensile
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strength, thickness, grain strength, and extensibility than their crosses. Snyman
and Jackson-Moss [63] reported that lamb’s genotype affected physico mechan-
ical skin quality in comparative study of ten South African sheep breeds. Ebra-
hiem et al [64] in Sudan also observed significant breed effect on the chemical
and physico-mechanical skin quality. The effect of different roughage to con-
centrate ratio and amounts of supplement has also been investigated using BHO
sheep [37]. In this study, diet has significant effect on skin thickness, moisture
content (low), tear strength, tensile strength, percentage elongation, and grain
strength in favor of high supplement but the difference was not apparent on fat

and chrome-oxide contents.

3. Level of Reproduction in Indigenous Ethiopian Sheep

3.1. Age at First Lambing

Age at first lambing (AFL) is an important reproduction trait as greater popula-
tion turnover and more rapid genetic progress can be obtained when sheep
produce their first offspring at an earlier rather than later age. Early maturing
females are known to have a relatively long and fruitful reproductive life.

Data on average AFL for most of the indigenous sheep in Ethiopia are be-
tween 11 and 16 months (Table 2) and most sheep breeds tend to have their first
offspring before they are two years old. The AFL values found in most of Ethio-
pian sheep are within the range of 11.2 to 22.8 months reported for sub-Sahara

Table 2. Age at First Lambing and Lambing Intervals (Month) of Ethiopian Indigenous
Sheep Breeds.

Breeds AFL LI Management Source
Adilo 11.8 - 14.6 on farm [76]
Adilo 12.4 7.3 on farm [75]
Afar 13.5 9.01 on farm [73]
Arsi-Bale 12.7 7.8 on farm [72]
Arsi-Bale 12.4 9.1 on farm [77]
BHO 23.6 10.5 on farm [78]
BHO 11.2 on farm [79]
Bonga 14.9 on farm [6]
Gumz 13.67 6.6 on farm [71]
Horro 13.3 on farm [6]
Horro 10-11 9-10 on farm [80]
Horro 13.5 8.7 on farm [74]
Menz 15.7 8.5 on farm [73]
Menz 16.5 on station [70]
Washera 15.5 9.03 on farm [69]

AFL = age at first lambing; LI = lambing interval, BHO = Blackhead Ogaden; on farm= under farmers
management, on station= in research station (relatively under good management).
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African sheep breeds [65] but slightly lower than 18.8 to 22.6 month docu-
mented for West African Dwarf, Djallonke, sheep [66]. The AFL (10 - 11 month,
Table 2) reported for BHO sheep is longer than the values documented for most
of the indigenous sheep in Ethiopia. This is consistent with 24.4 month reported
for Balochi sheep in different ecological zones of Balochistan, Pakistan [67] and
appears to be due to the seasonal scarcity of feed resources.

Among the most important parameters affecting AFL, genotype and various
management components [65] are the main one. Management, with regard to
whether breeding is controlled or uncontrolled also tends to affect the age at first
parturition [68]. The author observed delayed first parturitions in sheep that
were bred in controlled breeding systems compared with sheep reared under
uncontrolled systems, where rams are free to run with females and serve them at
the earliest possible display of oestrus. Poor nutrition and disease can leads to
delayed age at first lambing through limiting early animal growth. Year and sea-
son of birth in which the ewe lamb was born influence age at first lambing
through their effect on feed supply and quality.

The results from previous studies generally show that AFL of Ethiopian sheep
seems to have wide variation within and among breeds. This implicates the
presence of huge opportunity to improve this trait through improved manage-

ment and selection.

3.2. Lambing Interval

Lambing interval (LI) is defined as, the number of days between two consecutive
parturitions. Results from the past research showed that, the LI for most Ethio-
pian indigenous sheep under traditional management are between 7 and 10
months (Table 2). These differences might be due to variation in breed, season,
sex of lamb, type of birth (single, twin), parity [39] [66] [69], and post-partum
body weight and management practice [70]. The LI documented for Ethiopian
sheep is within the range of 7 to 12 months reported for sub -Saharan African
sheep [65]. A study conducted by Abegaz et al [71] has indicated the possibility
of indigenous Ethiopian sheep to have more than three lambing in two years
time. Similarly, [72] [73] [74] and Fsahatsion et al. [75] reported 7 - 9 months of
LI for some indigenous sheep breeds in Ethiopia. Similar to Ethiopian sheep,
three lambing in two years time are reported for West African Dwarf, Djallonke,
sheep [66] and Balochi sheep in Pakistan [67].

Generally from the previous research result it can be concluded that through
the provision of adequate diet and proper flock management, it is practically
possible to attain three lambing in two years in most Ethiopian indigenous

sheep.

3.3. Litter Size

Litter size (LS) or prolificacy is defined as the number of progenies born per

parturition [65]. It is one of the most important reproductive parameters affect-
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ing the productivity of a dam and thereby the profitability of a farm. Litter size is
a trait that depends on ovulation rate and is affected by the number of fertilized
oocytes. The higher the ovulation rate, the more oocytes will be available for fer-
tilization during the estrous and increase the possibility of bigger litters [81].

The main factors influencing ovulation rate in the ewes are breed and level of
nutrition while season and age related factors are also important. Ovulation rates
vary within and among breeds [82], increase with ewe age up to 6 - 7 years [83].
It is also affected to a large extent by ewe body weight at mating which itself is
linked to nutrition. Poor nutrition during service period leads to reduced ovula-
tion rates and increase embryonic mortality and consequently decrease litter size
[70]. Ibrahim [84] reported that litter size can be increased 10% to 40% by im-
proving the nutrition management of the pre-mating ewe or by treatment with
gonadotropins. According to Abegaz et al. [85], with respect to weight of ewes at
mating, litter size increased by 2.5% for each kilogram increase in weight at
mating in Horro sheep. Litter size increased with age to about four years of age
and remained somewhat similar thereafter [84].

The least squares mean of litter size reported by various workers for different
indigenous sheep breeds of Ethiopia are presented in Table 3. It varied from
1.01 in BHO [79] to 1.7 in Arsi-Bale breed [72]. The LS reported for Afar, BHO,
and to some extent for Menz sheep are smaller than the values documented for
most of the indigenous sheep in Ethiopia. This is consistent with the results of
other studies [86] and appears to be one mechanism of adaptation to the harsh
environmental conditions and to the seasonal scarcity of feed resources. Most
estimates of litter size in tropical sheep range from 1.0 to 1.5 indicating that
twinning rate is generally between 0% and 50% [84]. This trait in West African
sheep breed was estimated at 1.24 + 0.33 lambs [87], 1.149 + 0.031 lambs in Af-
shari sheep breed [39]. Also litter size in sub-Saharan African sheep was 1.01 to
1.487 [65] with Arab sheep in the semi-arid zone of Chad showing the lowest
values.

Generally from previous studies, it can be concluded that most Ethiopian
sheep breeds have an ability to provide twining birth under traditional manage-
ment system. Thus, there is huge opportunity to improve this trait through se-

lection and improved management.

3.4. Early Body Weight and Growth Rates

Lambs with higher birth weights (BW) are expected to grow faster in life. BW is
strongly influenced by breed [2] [88] [89] [90]. It is also affected by sex of lamb,
birth type, age of dam, feeding level, season of birth and production system.

Data on average BW for indigenous sheep breed in Ethiopia are summarized
in Table 4. The reported BW of Ethiopian indigenous sheep breed in traditional
and in improved management are between 2 and 2.9 kg. The BW (2.01 to 2.4 kg
for Menz and 2.4 to 2.9 kg for Horro sheep) reported in improved management

showed wide variation among studies. These difference could be arise mainly
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Table 3. Litter size of indigenous sheep breeds of Ethiopia.

Breeds LS Management Source
Adilo 1.42 on farm [76]
Adilo 1.3 on farm [75]
Afar 5.49 (% twining rate) on farm [73]
Afar 1.05 [84]
Arsi-Bale 1.7 on farm [72]
Arsi-Bale 1.52 on farm [77]
BHO 1.04 on station [4]
BHO 1.01 on farm [79]
Bonga 1.36 on farm [6]
Bonga 1.4 on farm [96]
Gumz 1.17 on farm [71]
Horro 1.4 on farm [6]
Horro 1.34 on station [97]
Horro 1.21 on farm [74]
Horro 1.34 on station [85]
Menz 1.02 on farm [98]
Menz 1.14 on farm [99]
Menz 1.03 on farm [100]
Menz 1.11 on farm [101]
Washera 1.1 on farm [69]

LS = litter size, BHO = Blackhead Ogaden; on farm = under farmers management, on station = in research
station (relatively under good management).

Table 4. Birth weight, Weaning weight, pre-weaning growth rate and pre-weaning mor-
tality rate of indigenous sheep breeds of Ethiopia.

Breeds BW (kg) WW (kg) PWGR (g/day) PWMR Source
Adilo 2.29-2.89 11.1-12.23 19.8 [76]
Afar 2.36 8.5 67.78 [90]
Afar 2.7 11.5 [103]

Arsi-Bale 2.3 10.35 89.24 13.9 [77]

Arsi-Bale 2.8 13.5 - [104]
BHO 47.8 [78]
BHO 2.7 127.8 [4]
BHO 7.9 58.2 183 [79]

Bonga 56.9 (6]
Bonga 2.89 11.6 [76]
Gumz 2.79 12.5 51.25 [71]
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Continued

Horro 2.4 9.48 78 33 [2]
Horro 2.43 8.21 68.1 24.3 [29]
Horro 2.4 9.4 67 25.3 [88]
Horro 26 12.2 100 [105]
Menz 2.17 8.03 69.4 10.6 [29]
Menz 2.06 8.64 72.6 19.2 [2]
Menz 2.5 9.5 78 [106]
Menz 2.1 8.4 61 8.8 [88]
Menz 2.4 8.3 39.5 [98]
Simien 2.97 11.8 97.4 (107]
Sekota 2.7 11.9 102 (108]

Washera 2.7 11.9 103.7 - [69]

BW = birth weight, WW = Weaning weight, PWMR = pre-weaning growth rate; PWMR = pre-weaning
mortality rate; BHO = Blackhead Ogaden; on farm = under farmers management, on station = in research
station (relatively under good management).

due to varying climatic conditions (amount of annual rainfall) in years affecting
the availability of pastures to the ewes carrying lambs as well as variation in sup-
plementary feed offer. The differences in birth weight among lambs born with
the same breed were attributed to differences in selection of rams and ewes [91].
The agro-climatic condition in which the experiment station is located could al-
so be one source of variation. This is partly consistent with the results of other
studies [92] who obtained 2.24 to 2.36 kg, 1.92 to 2.22 kg and 1.98 to 2.15 kg for
Barri, Black Boni, and Whit Boni sheep breeds’ of Yemeni, respectively within
the year 1992 to 2009.

The weaning weight (WW) or weight at the age of three month and pre-weaning
growth rate (PWGR) of indigenous Ethiopian sheep breeds reported by various
researchers are presented in Table 4. It varied from 8 to 12 kg and 58.2 to 134.4
g/d for WW and PWGR, respectively. The reason for variation in WW and
PWGR among genotypes in the previous studies was partly because of difference
in growth potential among breeds [3] [89] [90] [93]. It can also be due to differ-
ences in birth weight. Yilmaz [94] has reported a positive correlation between
birth weight and subsequent live body weight development in sheep. Similarly,
in the work of Tibbo [3] and Lakew et al. [90] indicated that lambs heavier at
birth grow faster than light weight lambs.

Weaning weight and ADG are also known to be affected by the mothering
ability of the dam [29]. This is because there is more dependency on the milk
production of the ewe as the lamb meets most of its requirement through suck-
ling rather than on forage at the early growth phase. The environment under
which the animals are maintained including the availability of adequate feed
supply in terms of both quantity and quality are also one source of variation
[95]. The average WW (Table 4) tend to be closer in the ranges of 9.28 to 12.47
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reported for Barri Black Boni and White Boni breeds of Yemeni [92].

3.5. Pre-Weaning Mortality

Pre-weaning mortality rate (PWMR) refers to death occurring between births
and weaning of lambs born alive including neonatal deaths [65]. The average
PWMR of most Ethiopian indigenous sheep vary from 8% to 60% (Table 4),
which is closer to 10% to 44% variation reported for sub-Saharan African sheep
[65] and 12% to 50% range for tropical sheep [102]. The previous studies gener-
ally indicated that mortality is major constraint to improve productivity of sheep
in Ethiopia.

Studies indicated that PWMR in the lambs is influenced by genotype, birth
weight, litter size, and season while sex and parity are also important. Muka-
sa-Mugerwa et al. [88] working on indigenous Ethiopian Menz and Horro sheep
reported significantly lower proportion of Menz lambs died before 1 year of age
(28%) than the Horro lambs (59%) when the ewes were mated by single sir. Si-
milarly, a study conducted in station on the same sheep breed show that, the
survival rate between birth and weaning (90 days) for Menz lambs (89%) was
significantly higher than that for the Horro (76%) [29].

Many studies indicated the negative relationship between birth weight and
pre-weaning lamb mortality [2] [88]. Nowak and Poindron [109] identified cur-
vilinear relationship between birth weight and most death of lambs. The chances
of lamb survival tend to reduce considerably when the lamb is 2 kg or less [2]
[110]. This is because lambs with low birth weights have lower energy reserves,
lowered thermoregulatory capability, and therefore less able to withstand harsh
environmental conditions. Mukasa-Mugerwa et al [110] have recommended
that lambs have to be born with birth weights of 2.0 kg or more to have a pe-
ri-natal survival rate of 90%. Therefore, to ensure lamb survival strategic energy
and protein supplementation to ewe during the gestation period and at the time
of lambing should be given due attention to improve birth weight of the
offspring as well as the milk production of the ewe. Generally, breeding and
management practices should aim at heavier weight at birth.

Litter size and dam parity influence PWMR through their effect on lamb birth
weight. Dam parity also affects PWMR through mothering ability (milk produc-
tion). Lambs from multiple births are usually weak and of low weights at birth as
a result of physiological starvation in the uterus and this situation is even more
critical if dams are not producing enough milk [29]. Birth weight and milk pro-
duction potential of a dam increase as parity increases. Research report indicated
that lambs born by younger ewes have depressed birth weight due to relative
competition for nutrients between the still growing ewes and developing foetus
[91].

As indicated in Table 3 there is high possibility of getting twin birth in Ethio-
pian indigenous sheep. Therefore, local farmers should be encourage to adopt

discriminate supplementary feeding of the ewes (the pregnant, the single, and

DOI: 10.4236/0jas.2019.91009

110 Open Journal of Animal Sciences


https://doi.org/10.4236/ojas.2019.91009

S. Ayele, M. Urge

twin bearing ewes) or the ewe should be selected against multiple birth if sup-
plementary feeds are not in place to curb pre weaning mortality through high
birth weight.

Varijous studies indicated that the presence of sex difference in lamb survival
is in favor of female lambs [2]. Low survival in male lambs than in female could
be associated partly with hormonal effect on the immune function. This was in-
dicated by Schuurs and Verhuel [111] that castrated males had similar risk with
females and lesser risk compared to non-castrated. Norwak [112] reported, in
twin born lambs that, the dam recognition ability of female lambs was superior
to their male counterparts after separation. Dwyer [113] found out that the male
lambs were slower to stand and suck than the female lambs in suffolk sheep
breed, but not in black face breed. Therefore some level of prenatal treatment in
favor of male lambs may be necessary to improve prenatal survival.

Seasonal influence on lamb mortality has been well established through its ef-
fect on feed availability. This is because sheep in tropics in general and in Ethi-
opia in particular are primarily depend on natural pasture grazing and crop re-
sidue whose supply and quality fluctuates seasonally. In Ethiopia, feed is rela-
tively better both in quality and quantity in the rainy season and the reverse
happen in the dry season. Consequently, lambs born in the wet season had high-
er birth weight, pre-weaning average daily gain and high survival than their
contemporaries born in the dry season [2]. Therefore adjusting the breeding
season to feed availability could be one possible solution. However, in Ethiopia
breeding is not seasonal and uncontrolled.

Generally, the degree to which lambs survive to a marketable age and/or to a
sustainable reproductive life is one of the key indicators of the efficiency of a
sheep production system. Therefore to ensure lambs survival, improving nutri-
tional conditions of the pregnant ewes and newly born lambs coupled with disease
and parasite control measures should be adopted by local farmers. The concerned
body should provide necessary support for farmers to reduce pre-weaning mortal-

ity in indigenous sheep of Ethiopia.

4. Conclusions and Recommendation

Generally, the past studies confirmed that, at yearling age, most of the indigen-
ous Ethiopian sheep consumed various types of supplement feed attain 18 - 26
kg live weight and produced carcass weight of 8 - 12 kg. However, there is po-
tential for indigenous sheep to attain higher weight of carcass with better feeding
and health care. Therefore, in future emphasis should be given to explore the
genetic potential for various production traits of indigenous sheep breeds of the
country with improved feeding and healthcare.

The carcass quality of Ethiopian indigenous sheep has not been well studied in
the past and most of the studies were focused on increasing the volume of the
product. On the other hand, meat production is shifting from a focus on quanti-

ty to quality in response to consumer demands. Therefore the existing serious
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lack of information with regard to meat quality traits in Ethiopian indigenous
sheep should be addressed in future research works.

Regarding the reproductive performance, results from the previous studies
generally showed that AFL, LI, and litter size of Ethiopian sheep seems to have
wide variation within and among breeds. This implicates the presence of huge
opportunity to improve these traits through improved management and selec-

tion.
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