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Abstract: The study was conducted on-smallholder farm lamb growth performance of Wollo highland sheep
and their F  crosses to identify the growth performance of Wollo highland breed lambs and their F  crossbred1 1

progenies. The 1 , 2  and 3 stratum designated for Awassi F  crosses, Washera F  crosses and local Wollost nd rd
1 1

highland breed  lambs  based  on  available  ram  breed  type, breeding strategies and agroecology similarty.
The body weight vs age association indicated a simple linear Regression type of dependent and independent
variable correlation of three genotypes. Body weight (y) and age (x) variables association represented by
y=1.263x+2.456 with R =0.9604 for Awassi F  crossbred lambs, y=1.250x+2.156 with R =0.9548 for Washera F2 2

1 1

crossbred lambs and y=0.907x+1.985 with R =0.949 for Wollo highland breed lambs. Awassi crosses had2

significantly (p<0.001) higher birth weight and weight gain at 6 months than Washera crosses and Wollo
highland breed lambs. On-farm, the average body weight gain at 3, 9 and 12 months of age and the effect of
birth type between Awassi and Washera crosses were comparable, however, significantly (p<0.001) greater than
Wollo highland breed lambs. Local Wollo highland breed lambs showed a better growth rate at 9 to 12 months
of age. This indicated that, if nutritional requirement maintained, this breed could give a comparable growth rate
with their F  crossbred. Whatever resource is available more economically, it will be advantageous to identify1

those breed which have more efficient growth performances. Therefore, the effect of genotype had considered
as profounding factor to enhance growth performance of local breed at smallholder farming condition.

Key words: Monitoring  Growth  F Crosses  Awassi  Washera and Wollo Highland1

INTRODUCTION a diverse function, including cash income, savings,

In Ethiopia sheep production is the major component Sheep are particularly important for farmers in the
of the livestock sector and owing to the large population subalpine highlands and pastoralist and agropastoralist
of 30.70 million sheep are estimated to be found in the where crop production is unreliable. The highland area of
country, out of which about 72.14% are females and about smallholder sheep production systems characterized by
27.86% are males [1] and the diverse genetic resources [2]. erratic and unevenly distributed rainfall, recurrent
In the highlands of the country, about 75% of the sheep droughtand scarcity in livestock feeds and feed that is
population are found, while the remaining 25% are poor in quality [5] In those production environments the
distributed in the lowlands [3]. The small ruminants role of sheep in supporting the livelihood of smallholder
account for 40% of cash income earned by farm farmers is increasing due to recurrent crop failure [6, 7].
households, 19% of the total value of subsistence food However, the sheep flocks are managed under traditional
derived from all livestock production and 25% of total extensive systems with no or minimal inputs and improved
domestic meat consumption [4]. Smallholder sheep technologies, which results in low productivity (Average
productions are the major source of food security serving body weight gain).

fertilizer, socio-cultural functions and fiber production.
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Currently Awassi and Dorper composite breed in the on Central Statistical Agency of Ethiopia, the total
highland and lowland are, respectively, continue to population was 95, 410, of which 47, 341 were men and 48,
crossbreeding practice by the farmers to improve the 069 women and 5.18% are urban dwellers. The population
body weight gain of the local breed. In addition to the density of the area was 132.53 per km , which was less
exotic breeds indigenous breed from western Gojjam part than the Zonal average of 147.58 persons per square
of the country were being introduced in to South Wollo kilometer [9].
smallholder farming condition. According to rural
development and agricultural office report [8] Washera Description of the Study Genotypes in the Study Area
rams were introduced from before 1999 for crossbreeding Local Wollo Highland Sheep Breed: Wollo highland
with the local sheep breed in South Wollo highland area. sheep  breed  is  one  of  the indigenous sheep breed
The major downside in the crossbreeding programs in found in the highland part of the country and found in
Ethiopia has been the lack of a clear and documented North Eastern part of Ethiopia. They aere characterized by
evidence of productive and reproductive performance of short fat tail with short, twisted/coiled end, occasionally
the crossbreeds progenies and the existing local breed. turned up on end, small size, well-developed wooly
Therefore, to design sustainable breeding program and to undercoat, predominantly black, white or brown, either
select appropriate breeds to the local environment plain or with patches of white, black or brown, long hair
productive performance assesment of the existing breed with wooly undercoat and horned males (Giza, 2008). It is
and their crosses is indispensable action. most commonly recognized by adaptation of feed

The objectives of the research were to assess lamb shortage, lamb survival percentage and wool production
growth performance at on-farm management condition; [2].
and to compaired and contrast Awassi and Washera F1
crossbred lambs with Wollo highland lambs at the Washera F1 Crossbreedsprogenies: Washera sheep
smallholder farmers’ production condition. breed is one of the indigenous sheep breeds reared by the

MATERIALS AND METHODS of the northwestern highlands of Ethiopia [10]. The pure

Description of the Study Area: This research project was Gojam and Agew Awi zones of Amhara State. The breed
conducted in the two selected districts of South Wollo is characterised by short and fat tailed, large body size,
Zone of Amhara Region, namely, Dessie Zuria and short-haired, predominantly brown, both males and
Kutaber districts, Ethiopia. The geographic feature of the females are polled. Chipman [11] has also reported their
area was dominated by cool highland topographical relatively fast growth rate under harsh circumstances with
structure with some area peaks close to 4, 000 m.a.s.l. potentials to support farmers and the national economy.
While the widespread areas were situated above 2500 Because of the accessibility and adaptation problems of
m.a.s.l and located at a latitude and longitude of 11°8'N exotic breeds for genetic improvement and as an
39°38'E and the remaining part has a range from 1500 alternative smallholder farmer were interested using
m.a.s.l up to 2500 m.a.s.l. This district had a total washers rams for local breed improvement practices. 
population of 157, 679 out of this 47.7% are men 52.3%
women.  The  total  area  coverage of the district was Awassi F1 Crossbreed Progenies: The Awassi
937.32 km and with a population density of 168.22 per km crossbreeding projects were operated by the Debre Birhan2 2

and  a  total of 35, 437 households with an average family and Amed Guya Sheep Multiplication Center in Amhara
size of 4.45 [9]. Region since 1974 in Ethiopia. The center stands for

Kutaber is the second district of the study area; production of 3/4 Awassi × Wollo highland sheep
which located at a distance of 421 Km from Addis Ababa crossbred rams, distribution of 6- month-old 3/4 Awassi
and 20 km from the main highway road in the north cross-bred ram lambs to villagers and upgrading of the
western part of Dessie Town. The geographical feature of village  flocks  to  75% Awassi [12] with back crossing.
this study area consists of 26.4% mountainous, 48% The crossbred progenies characterised by large body size,
undulating, 13.3% plain and 12.3% lowland. It is wooly hair type, well-developed wooly undercoat;
characterized  by  an  average  altitude  ranging  from predominantly brown, either plain or with patches of
1400-2900  meter   above   sea   level.   Therefore,  the white, long hair with wooly undercoat, horned males,
agro-ecology of the area comprised Dega (Highland), short and medium fat tailed, long and convex face, short
Woina Dega (Mid-highland) and Kolla (Lowland). Based type of ear. 

2

rural farmers in the mixed crop–livestock farming systems

Washera sheep breed is found in the West and East
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Sample Size and Sampling Procedure rams F crossbred progenies) were randomly selected from
Purposive Sampling: Dessie-zuria and Kutaber Districts the three strata [13, 14]. Accordingly, each 4-5 months of
and six peasant association areas (Four from Dessie-Zuria pregnant ewes were selected purposive method from each
and  two from  Kutaber)  were   purposefully  selected. households of the three individual strata for on-farm flock
The purposive sampling techniques based on monitoring.
infrastructure accessibility, sheep population, availability
of Awassi and Washera rams and their crossbred lambs, Data Collection Methods
crossbreeding practices and comparative uniformity of Lamb  Growth  Performance  Monitoring:   In  general
existing agro-ecology. 132 lambs from 69 ewes of the first stratum, 218 lambs from

Stratified Proportional to Size Sampling: The study of the third stratum and a total of 672 lambs were used for
areas were clustered into three strata. Thus, the sampling growth performance and genotype growth performance
frame was drowned from each stratum. Hence, the first, evaluation. Growth performance was exploited through
second and third strata consist of 230, 370 and 675 birth  weight,  average body  weight  gain  at  3,  6, 9 and
household  flocks  as  sampling   frames,  respectively. 12 months, pre and post weaning average daily weight
The three genotypes of Awassi rams F  crossbreed gain, weaning and yearling weight and lambs’ linear body1

progenies, Washera rams F  crossbreed progenies and measurment parameters. Lamb growth rate monitoring1

local Wollo highland sheep breed were clustered in the data collection activities was conducted through multiple
first, second and third stratum, respectively, then the visit multiple subject surveillance record with the help of
sampling fraction of each of the stratum were synthesized field book and observational notes. The data recording
and sampled elements were drawn. First decided the and collection were done throughout birth to 365 days of
stratum  which  had  the  smallest  size and then divided the  monitoring  period   for   both   pre-weaning  and
the size of each stratum by the size of the smallest stratum post-weaning growth performance evaluation. Therefore,
[13, 15]. lamb growth performance was undertaken through every

365 days of age using a mobile system of weighting scale

Thus, these proportions mean that; when 3 Linear Body Measurements: Linear body measurements
households drawn from local Wollo highland sheep breed were taken together with 3 months of interval
owners, at the same time there should be 2 and 1 measurements  of  3,  6,  9 and 12 months of age groups.
households  draw from Washera rams F crossbred All  body  measurements  were taken with a measuring1

progenies and Awassi rams F  crossbred progenies tape  in centimeter and measured to the nearest 0.5 cm.1

owners, respectively. In this way the sample drawn as The following linear body measurements were taken as
proportional to size, stratified method from each stratum. lamb growth performance indicator traits of heart girth
Accordingly to this proportionality the sampling ratio was (The  circumference  of  the  chest  posterior to the
calculated using the addition of proportions (3+2+1), forelegs at right angles to the body axis), withers height
equal 6, as value of total proportion. Finally, it was (The highest point measured as the vertical distance from
divided the smallest proportion which equals to 1 by the the  top  of  the  shoulder  to the ground), body length
total proportion of 6 and the sampling ratio were, 0.17 (The distance between the crown and the sacrococcygeal
0.2  for all strata. joint) and tail circumference (Directly behind the

Then the elements of the sample drawn from each
stratum were = 0.2*675=135 household flocks were Data Analysis
selected from local Wollo highland sheep breed flocks. Descriptive Statistics Analysis: Descriptive statistics of
Whereas, 0.2*370 = 74 household flocks selected from cross-tabulation and percentage analysis procedures were
Washera rams F  crossbred progenies. Similarly 0.2*230 computed by pre-weaning and post-weaning average1

= 46 household flocks were selected from Awassi rams F body weight gain.Tabular and graphical representations1

crossbred progenies. Therefore, 255 sampled household of results were also used to present qualitative data.
flocks (135 from local Wollo highland breed, 74 from Weaning rateand average body weight gain were
Washera rams F  crossbred progenies and 46 from Awassi analyzed by the following explanatory statistics:1

1

91 ewes of second stratum and 322 lambs from 140 ewes

15 day interval body weight measurements from birth to

and 0.1 kg precision. 

tubericed).
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B  = fixed effect of the k  birth type (k = single, twin)

Source: [12, 16] (A x B)  = breed by birth type interaction effect

On-farm lamb growth performance and average daily gain weights and growth rate (Covariates appearing in the
(ADG) were analyzed using the following formula and model are evaluated at the values of: Birth weight =
calculated for the following stages of growth [16, 20] 2.145±0.2.)

Pre-weaning average daily weight gain (PrADG) =
Birth to 90 days of age RESULTS AND DISCUSSION
Post-weaning average daily weight gain (PoADG) =
90 to 365 days of age Annual Lamb Growth Performance Trends: In the
Weaning weight = average body weight at 90 days of present study, annual lamb growth performance trend
age. characterized by simple linear regression equation type

performance was slightly increased linear type and from

Least Squares Mean Analysis of Variance: Birth weight Similarly, from 9 to 12 months of age, growth performance
was covarated to control the experimental error on the showed moderately increasing trend. Generally, a simple
sequential body weight gain effects through statistical linear regression type of increasing rate characterized the
method to avoid the birth weight effect on the annual lamb growth performance of smallholder farming
consecutive body weight gain measurment. Breed and sex condition.
type interaction effect was incorporated in the model On-farm annual growth performances of Awassi and
because of significant variation. Independent variables of Washera F  crossbred progenies and local Wollo
body weight gain, average daily weight gain and linear highland breed lambs are graphically presented in figure
body measurements used to compare growth performance 1. The body weight of Awassi F  crossbred progenies was
of different genotypes. Linear models found to be most performed higher birth and average daily body weight
appropriate for the analysis of body weight and linear gain from birth to 30 days of age than others. The reason
body measurements through Pearson correlation analysis. behind this might be the effect of genetic potential and
LSD used to compare and contrast the different groups of birth weight for growth performance variations as stated
means upper and lower boundary significancy test. by Tibbo [7], Hassen [17] and Taye [18] respectively. 
Tukey's studentized range significancy test were used to In agreement with the present study, Gizaw and
separate different group of means. Tesfaye [12] and Gizaw et al. [19] reported that local

Models Fitted for Lamb Growth Performance: The crossbred lambs had higher average body weight gain
following statistical models were used to analyze on-farm than that of pure local Wollo highland lamb at birth to
average body weight gain at birth, 3, 6, 9, 12 months and yearling age. However, from the age of 30 to 120 days, the
pre and post weaning age groups. growth rate Washera F  crossbred lambs was greater than

Model 1: On-farm lamb growth performance this result was in agreement with pure Washera breed

Y  = µ + A  + S  +B  + P  + (AB)  + b(Bwt -Bwt) + e growth rates at pre-weaning age than selected indigenousijkl i j k l ik ijkl ijkln

where: Y  = Body weight (ADG at pre-weaning and post- Nevertheless, from the age of 120 to 365 days,ijkln

weaning age groups) Awassi F  crossbred lambs had a higher growth rate than

µ = Overall Mean This might be the profound effects of birth weight and
A = fixed effect of the i  breed type (1 = Awassi crosses, genotype [18, 20] of the lambs and the hetrosis effect ofi

th

2 = Washera crosses; 3 = Wollo highland breed) their parents. Mekuriaw et al. [23] also demonstrated that,
S  = fixed effect of the j  sex types (j = male, female) the F   crossbred  of  indigenous  Washera breed crossedj

th

k
th

P  = fixed effect of the l  parity (l = 1, 2, 3, 4, 5)l
th

ik

B = Linear regrerssion of birth weight on subsequent

e  = Effect of the n  random error.ijkln
th

association. From the age of 3 to 6 months, the growth

the age of 6 to 9 months as indicated strongly increased.

1

1

Wollo highland breed with 25 to 50% Awassi blood level

1

Awassi F  crossbred and local Wollo highland lambs and1

lambs reported by Taye [18]. Washera lambs have higher

Menz and Horro sheep breeds [20, 22] at 30-120 days. 

1

Washera F  crossbred and local Wollo highland lambs.1

1
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Fig. 1: Simple linear regression type of on-farm lamb growth performance of body weight vs age association

with  an  indigenous  Farta breed had higher average body months. Hence, the average body weight at 3 months did
weight than pure Farta breed (Figure 1). Hence, this not vary between Awassi and Washera crosses; on the
implied that indigenous Washera breed had the potential other hand local Wollo highland breed lambs had
effect of better growth performance than both Wollo significantly (p<0.05) lower body weight at the age 3
highland and Farta breeds. months.  The  overall  average  body  weight at 3 months

Effect of Sex and Birth Type and Parity on Lamb Growth on-station management condition of Afar and Black head
Performance:  The  average birth weight of Awassi and Somalie lambs, Taye et al. [18] at on-farm for Washera
Wahera F crossbred progenies and local Wollo highland lambs, Hassen et al. [17] at on-farm management1

breed were significantly different (p<0.001). The reason condition of Menz lambs, Surafel et al. [28] at on-farm
behind this might be the effect of genetic potential of the management condition for Simien lambs and Awogichew
different genotypes. Therefore, Awassi crosses had [20] at on-farm management condition for Menz lambs.
higher birth weight than Washera crosses and local Wollo Average body weight at weaning age varied significantly
highland breed lambs (Table 1). The mean birth weight of (p<0.001) between Awassi and Wollo highland lambs. In
Awassi crossbred lambs in the current study at on-farm agreement with the current study, Awassi and indigenous
management condition was comparable with at on-station Menz crosses and pure Semin breed lambs had
management condition of Tibbo [7] and Awgichew [20] comparable average weaning weight and reported by
for  Horro  breed  and  Niftalem   [24]   for  Menz breed. Hassen et al. [17] and Surafel et al. [28].
The on-farm management condition indicated that At 6 months of age, the overall average body weight
Washera  crosses  average birth weight were higher of Wollo highland and their crosses was 16.7±1.2 Kg.
similar  with  Menz breed  at on-station management Hence, Awassi crosses had significantly (p<0.05) higher
condition [7, 20, 25]. average  body  weight  (21.4±0.9)  at  6 months of age at

The average birth weight of singles was significantly on-farm management condition compared with Washera
high (p<0.005) compared to twin births that agreed with crosses (17.5±1.3) and local Wollo highland lambs
Jordan [17], Menz [18], Horro and Washera breed lambs (11.2±1.4). The comparative evaluation indicated that,
[26]. Because of the twin pregnant dams might have not Awassi  crossbred  lambs  had higher average body
sufficient nourishment at the prenatal stage of growth for weight than other pure indigenous breed and their
the twin lambs than single lamb pregnant dams. For both crossbred lambs in the country at this age group which is
single and twin birth type Awassi crosses had also  reported  by  Taye et al. [18], Surafel et al. [28],
significantly (p<0.05) higher average birth weight. Hence, Lakew et al. [29] and Belay and Haile [30]. The reason
birth type had a significant effect on lamb birth weight might be due to the genotype and their hybridvigour
and lamb growth performance (Table 1). effect.  Whereas,  Washera  crosses   average  body

Awassi crosses of average body weight gain were weight at 6 months were significantly (p<0.05) greater
significantly (p<0.05) higher than Washera crosses and than local Wollo highland lambs and comparable with
Wollo highland breed lambs at all age groups except 3 Seka  and Dedo  (On-farm), Wollo Tikur (On-station) Afar

of age in the current report comparable with Yebrah [27]
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(On-station) and Barbados (On-station) breeds and which average body weight than local Wollo highland breed
were to the report of Yebrah [27], Lakew et al. [29], Belay lambs at 12 months of age. 
and Haile [30] and Gizaw et al. [31] respectively. Even Average body weight gain of Awassi crossbred
though pure local Wollo highland breed lambs had lambs at on-farm management condition were comparable
comparatively lower average body weight at 6 months of with Dorper and local Wollo Tikur crossbred lambs [29]
age than their crosses, this local breed had relatively and Horro lambs at on-station management condition [32].
compatible average body weight with Menz lambs [24] Whereas, Washera F  crossbred lambs had corresponding
and Wollo Tikur breeds [29]. This breed also has a average body weight with Seka and Dedo breed lambs
potential effect on genetic improvement practice through [30] but, higher average body weight than local Wollo
crossbreeding with other selected exotic and superior highland lambs. In agreement with the present study,
indigenous breeds. However, the overall average body Gizaw and Tesfaye [18] reported that, indigenous
weight of local Wollo highland and their crosses had Washera and Farta F  crossbred lambs had higher growth
16.7±1.2 on the smallholder farming condition at 6 months performance than that of pure Farta breed lamb. The
of age. Hence, this finding was concurred with Taye et al. overall average body weight at 12 months of age in the
[18], Gizaw [25], Yebrah [27] and Surafel et al. [28], finding present study was concurred with Belay and Haile [30]
for  selected  superior  indigenous  breeds   of  Simien report for Seka and Dedo sheep breeds at on-farm
(On-farm), Washera (On-farm), Afar (On-station), Black management situation. Similarly, it was comparable with
head Somalie (On-station) and Horro breed (on-station), Lakew  et al.  [29]  for  Wollo  Tikur and their crosses at
respectively. on-station management. However, greater than pure

The average body weight at 9 months of age were Washera breed lambs at on-farm management condition
significant (p<0.001) differences between local Wollo [18], Black head Somalie breed lambs [27], Horro breed
highland lambs and their F crosses (Table 1). As a result, lambs [25] and Menz breed lambs [33] at on-station1

Awassi and Washera F  crossbred lambs had significantly management circumstance. On the other hand, the current1

higher average body weight than local Wollo highland finding of overall average body weight was lower than
lambs at 9 months of age. At this age group, the overall Horro breed lambs at on-station management condition
average body weight of Wollo highland and their crosses [32]. In general, the growth performance of Awasi F
were 19.8±1.5 and comparable with pure Washera breed at crossbred lambs was better than Washera F  crossbred
on-farm management condition [18]. However, slightly lambs at birth and 6 months of age. However, at 3, 9 and
lower than Wollo Tikur and Dorper crosses at on-station 12 months of age groups, the growth performance of both
management situation [29] and Seka and Dedo breeds [30] Awassi and Washera F  crossbred lambs were
at on-farm management condition. The current report of comparable. In other ways, local Wollo highland lambs
average body weight for Awassi and Washera F dawdled growth rate from 3-9 months, but, better growth1

crossbred lambs comparable with Dorper F  crossbred performance was observed at 9-12 months than Awassi1

lambs  [29]  at  on-station  and Dedo breed lambs [30] at and Washera F  crosses. 
on-farm management condition. Local Wollo highland This might refer to the increasing adaptablity
lamb’s average body weight at on-farm management was potential of the breed and seasonal forage availability of
comparable with the Menz breed at on-farm [24] and on-farm grazing area. Both Awassi and Washera F
Wollo  Tikur  lambs at on-station management situation crossbred lambs growth rate indicated that, promising
[29] at 9 months of age. This average body weight weight gain for genetic improvement practices at
difference might be due to genotype and the management smallholder farming condition. In addition, for the
differences  and  availability of forage on grazing area. accessibility of parent stock and adaptability purpose
This means that, the body weight difference might be with  local  environment,  indigenous  Washera breed
come from the effects of genetic variation or the gives more acceptance for smallholder farmers’
availability of forage in the smallholder sheep producers’ crossbreeding objectives. The mean birth weight of
grazing area. Hence, its important to conduct on-station Awassi and Wahera F  crossbreed progenies and local
controlled lamb growth rate research to confirm the actual Wollo highland breed lambs were significantly different
difference. each other. The effect of genotypes, sex and birth type

The same is true for 12 months of age as 6 months were significantly affected birth weight. Awassi F
average body weight between Awassi and Washera F crossbreed progenies had higher birth weight and1

crossbred lambs did not significantly differ (Table 1). followed by Washera F crossbreed progenies at on-farm
Crossbred lambs had significantly (p<0.001) higher lamb management circumstance.

1

1

1

1

1

1

1

1

1

1
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Table 1: Least square mean analysis of breed, sex, birth type, parity effects on lamb growth performance
Birth 3 months 6 months 9 months 12 months PrWADG PoWADG
--------------------- -------------------- --------------------- -------------------- -------------------- -------------------- --------------------

Source N LSM±SE N LSM±SE N LSM±SE N LSM±SE N LSM±SE N LSM±SE N LSM±SE
Overall 136 2.145±0.2 136 12.9±0.3 136 18.8±0.3 136 23.1±0.4 136 27.3±0.5 136 69.9±1.0 136 127.8±1.7
Breed type *** *** *** *** *** *** ***
A 46 2.4±0.04 46 13.8±0.5 46 22.7±0.6 46 26.0±0.7 46 30.4±1.0 46 77.0±2.1 46 145.6±3.4a a a a a a a

L 40 1.9±0.04 40 10.7±0.6 40 15.7±0.6 40 19.0±0.7 40 21.6±1.0 40 60.1±2.1 40 103.3±3.4b b b b b b b

W 50 2.2±0.04 50 14.0±0.4 50 19.5±0.5 50 24.7±0.5 50 30.2±0.8 50 73.8±1.6 50 137.8±2.6c a c a ab a a

Birth type ns * ** * Ns ** **
Single 109 2.1±0.3c 109 13.3±0.3 109 19.5±0.3 109 23.6±0.4 109 27.5±0.6 109 72.0±1.2 109 130.4±1.9a a a a a

Twins 27 2.2±0.5c 27 12.0±0.5 27 17.2±0.6 27 21.8±0.7 27 26.9±1.1 27 64.8±2.1 27 121.6±3.4b b b b b

Sex type ns ns ns ns Ns ns ns
Female 67 2.2±0.4 67 13.1±0.4 67 18.5±0.5 67 22.9±0.5 67 28.0±0.8 67 69.6±1.5 67 128.0±2.4
Male 69 2.1±0.3 69 12.8±0.4 69 19.2±0.4 69 23.1±0.5 69 26.8±0.7 69 70.1±1.4 69 127.7±2.3
Parity ns ns ns ns Ns ns ns
1 26 2.1±0.1 26 13.2±0.5 26 19.1±0.6 26 23.6±0.7 26 28.7±1.1 26 70.7±2.0 26 131.6±3.3
2 27 2.1±0.1 27 13.6±0.6 27 20.7±0.6 27 24.0±0.7 27 27.2±1.1 27 75.2±2.1 27 132.7±3.4
3 37 2.2±0.0 37 12.2±0.5 37 20.1±0.5 37 23.6±0.6 37 26.7±1.0 37 70.5±1.9 37 131.3±3.0
4 17 2.2±0.1 17 13.2±0.7 17 19.0±0.8 17 23.4±0.9 17 26.7±1.4 17 70.3±2.6 17 126.9±4.2
= 5 29 2.0±0.1 29 13.0±0.8 29 19.0±0.9 29 24.1±1.0 29 29.9±1.6 29 70.8±3.0 29 134.5±4.8
Breed*Sex ns ns ns * ** ** * ***
A F 2.4±0.1 23 14.0±0.7 23 26.3±0.9 23 22.7±0.8 23 30.7±1.4 23 76.5±2.7 23 147.3±4.4a a a a a

M 2.4±0.1 19 13.7±0.7 19 26.0±1.0 19 22.7±0.8 19 30.1±1.5 19 77.4±2.8 19 143.9±4.6a a a a a

L F 1.9±0.1 18 11.2±0.8 18 19.9±1.0 18 16.1±0.9 18 23.9±1.6 18 62.6±3.0 18 109.5±4.8b b b b b

M 2.0±0.1 14 10.3±0.7 14 18.2±0.9 14 15.4±0.8 14 19.5±1.4 14 57.9±2.6 14 97.8±4.2b b c b b

W F 2.2±0.1 15 14.0±0.6 15 23.7±0.8 15 18.3±0.7 15 29.8±1.2 15 71.5±2.3 15 132.7±3.7c b a a c

M 2.1±0.1 20 14.0±0.6 20 25.5±0.8 20 20.4±0.6 20 30.5±1.1 20 75.7±2.2 20 142.1±3.6a a a a a

*P<0.05; **P<0.01; ***P<0.001, A, Awassi rams F  crosses, W, Washera rams F crosses, L, Local Wollo highland breed lambs, BW, Birth weight, ADG,1 1

Average daily weight gain, ABW, Average body weight gain; PrWADG, preweaning average daily gain; PrWADG, post-weaning average daily gain;
superscript with the same letter is not significant and different letter has significant difference. Covariates appearing in the model are evaluated at the values
of: Birth weight = 2.145±0.2

Breed and Sex Interaction Effects on Birth and Average Washera F  crossbred lambs at pre-weaning age
Daily Weight Gain: Weaning weight is a trait of great average daily gain were significantly greater than local
economic importance in meat sheep production since it Wollo highland lambs and slightly greater than Awassi F
has influence on growth and survival rate [18]. Different crossbred lambs (Figure 2). Likewise, both male and
values of weaning weight were reported by different female pre-weaning average daily weight gain of Washera
authors. Thus, weaning weight and post-weaning growth F  crossbred progenies were greater than others in the
rate of lambs is as important as the pre-weaning growth current  study.  Therefore,  this F   crossbred  lambs at
performances, mainly when the objective is producing pre-weaning age growth rate was faster than Awassi F

crossbred and local Wollo highland breed lambs. Not only
Washera and Wollo highland F  crossbred lamb’s were for this breed, but also faster growth rate than pure1

greater than Arsi-bale and Adilo breeds [34] and Seka and Washera breed [18]. Similarly, Awassi F  crossbred lambs
Dedo indigenous breed lambs [30] at pre-weaning age. pre-weaning growth rate were significantly greater than
However, Hassen et al. [17] and Taye et al. [18] reported, local Wollo highland breed lambs. Hence the crossbred
equivalent average daily gain with Awassi and Wollo progenies had potential of better growth performance
highland F crossbred lambs at pre-weaning age. While, than pure local Wollo highland breed lambs. The reason1

on-station  management  system  of Dorper and local behind this might be the breed characterestics hetrosis
Wollo Tikur F  crossbred lamb’s pre-weaning average effect of both parents. An offspring exhibits heterosis1

daily gain greater than both Washera and Awassi F effectif its traits are enhanced as a result of mixing the1

crossbred lambs in the present finding of on-farm genetic contributions of its parents.
management condition [29]. The reason might be due to At 6 months of age average daily weight gain of male
management system variation (On-station and on-farm Washera F  crossbred and Wollo highland breed lambs
management). were  significantly  higher   than   female   lambs,  therefore

1

1

1

1

1

meat through lamb production. The average daily gain of

1

1
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Fig. 2: Graph pad prism method analysis of breed and sex effect on lamb weight gain

males grew faster than females. In agreement with the Post-weaning female Awassi F  crossbred lambs
current study, Hassen [17], Lakew et al. [29] and Belay average daily weight gain had to some extent greater than
and Haile [30] also reported that, significant difference the male one. However, in the case of Washera F
between sex type of Seka and Dedo; Wollo Tikur and their crossbred lambs the female post-weaning average daily
F crossbreds with Dorper, respectively. Belay and Haile gain were significantly greater than the male one. But, the1

[30] reported that, average daily weight gain was male local breed lambs had greater post-weaning average
significantly (p<0.01) differed between sex types at all daily weight gain than females. The reason behind this
stages except weight gains up to 2 months. The larger might be the female reproductive organ at this age ready
weight gain of males in comparison to female lambs might to conceive fetus and faster to develop due to hormonal
be due to the hormonal differences in their action. Weldeyesus et al. [36] reported that, Dorper with
endocrinological   and   physiological   functions  [35]. local Wollo highland crossbred lambs average daily
But, the present finding, reported that, no significant weight gain significantly higher than pure local highland
difference at all age groups except at 6 months for lambs  at post-weaning  growth  period.  Generally at
Washera F  crossbred and local Wollo highland lambs post-weaning period the average daily weight gain higher1

(Figure 2). in Awassi F  crossbred lambs than others. The profound
Both Awassi and Washera F  crossbred lambs factors might be the genetic potential of the breed1

growth performance were promising and entitle for future affected the growth rate keeping the other factors
genetic potential improvement practices at smallholder constant. Lakew et al. [29] on-station for Dorper and local
farming condition. However, for the accessibility of the crosses, Taye et al. [18] at on-farm, Belay and Haile [30]
pure parent stock and adaptability of local environment, at on-farm, Wilson [16] both on-farm and on-station
the indigenous Washera breed provides more acceptance management had comparable lamb average daily gain with
for smallholder farmers crossbreeding purpose. In general the current finding of crossbred lambs.
Awassi crossbred lambs had higher body weight and While, the local breed post-weaning average daily
faster growth performance followed by Washera gain was by far less than their crosses. In the current
crossbred at on-farm management situation. The fastest study the crossbred lambs had better growth performance
growth rate breeds were having the larger body than local breed lambs. Hence, the genetic improvement
measurement values and the higher body weight and the practices of smallholder farmers’ hypothetical knowledge
same is true for slower growth rate. Hence, in this finding had the reality of their genetic potential improvement
rump height, chest girth and height at withers were the practice of local breed growth rate improvement and need
three body measurement variables which were strongly to be supported with developmental research and the
positively correlated with the body weight of lambs and same time need to consider the genetic resource
can be used as body weight determinant factors. conservation practices. The genetic potential

1

1

1
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improvement practice should have to embrace through sheep in the Ethiopian highlands. Journal of Small
controlled trait heritability test is a crucial research Ruminant Research (JSRR, ), 17: 167-177.
question. 4. Hirpa, A. and G. Abebe, 2008. Economic Significance

Abbreviations: sheep and goat production handbook for Ethiopia.

CSA …..Central Statistics Authority Program (ESGPIP), pp: 1-4.
EPA……Extension Planning Area 5. Bogale, S., S. Melaku and A. Yami, 2008. Matching
PPS……..Stratified probability proportional to size livestock systems with available feed resources in
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