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SUMMARY

The performance o f Arsi sheep, indigenous to the Arsi and Bale provinces in 
the highlands o f Ethiopia, and its  crossbreds with exotic breeds were studied. 
Totally 1820 records, divided into five  breed groups with grades from pure Arsi 
to 87.5% crosses, were analysed concerning birth and weaning weights, l i t t e r  
size, lamb mortality, ewe barrenness and tota l weaning weight/ewe lambing. 
Furthermore, h eritab ilities  o f the body weights were estimated for the Arsi 
breed.

Birth and weaning weights responded to crossbreeding up to an exotic level of 
75%. Only small differences between breed groups were found regarding l i t t e r  
size and lamb mortality. On the contrary, ewe barrenness increased considerably 
for higher upgraded animals. Total weaning weight/ewe lambing improved by 
crossbreeding but no differences were found among 50-87.5% crosses for this 
tra it . However, when ewe barrenness also was accounted tota l weaning weight 
showed to be highest for the 50% crosses and then declined. H eritab ilities for 
birth and weaning weights in the Arsi breed were estimated to 0.06t0.07 and 
0.35±0.17 respectively.

I t  was concluded that an appropriate level o f upgrading was 50% for breeding 
ewes and 75% for lambs aimed for mutton production.

INTRODUCTION

Livestock production by tradition constitutes the economical framework for the 
rural people in Ethiopia. The Ethiopian livestock population is the largest in 
Africa with an estimation of 27 million cattle , 24 m illion sheep and 18 million 
goats besides camels, horses, donkeys, mules and poultry (Ministry of 
Agriculture, 1985). Some studies have been made on the performance o f indigenous 
and crossbred cattle but l i t t l e  is known about the sheep in Ethiopia. Most of 
the sheep are raised by peasant farmers in the highlands. As sheep are a readily 
tradable livestock and are sold throughout the year they play an important role 
for the farmer's income. Traditionally sheep are kept under extensive grazing 
systems and fed crop residues when available. The productivity per animal is 
generally low.

The present study was undertaken to evaluate the performance of the Arsi breed 
and its  crosses with exotic breeds in a highland area o f Ethiopia (Beyene, 
1990). The Arsi breed, which is classified  as hairy and fat-ta iled , and usually 
reared only for mutton purposes, is native to the regions o f Arsi and Bale in 
the south o f Ethiopia.

MATERIAL AND METHODS

Data were obtained from SEAD (South Eastern Agricultural Development Zone) 
Livestock Experimental station in Asella, which is situated 180 km south of 
Addis Abeba at an altitude o f 2400 m above sea leve l. The area is characterized 
by a mild subtropical climate with annual ra in fa ll averaging 1300 mm and mean 
temperatures ranging from 8°C (min) to 20°C (max).
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The data analysed in this study consisted o f 1820 lamb records collected 
during 1973-1987. The rams used, besides the local Arsi type, were Bleu de Main, 
Hampshire and Corriedale. The three la tter breeds were combined in the study and 
referred as "exo tic ".

Totally fiv e  breed groups were studied; pure local Arsi and four crossbred 
groups (25%, 50%, 75% and 87.5% exotic). Due to uneven distribution o f breed 
groups by year and to interaction between breed group and year i t  was found 
necessary to sp lit  the data into two groups based on time period, which was 
d ifferen t for tra its  analysed by lamb breed and for tra its  analysed by ewe 
breed, i .e .  dam of lamb.

The tra its  studied were birth and weaning weights (at 120 days o f age), 
analysed by lamb breed, and l i t t e r  size, lamb mortality between birth and 
weaning, ewe barrenness (ewe mated to ram but fa iled  to conceive) and total 
weaning weight/ewe lambing, analysed by ewe breed. Least-squares means were 
calculated u tiliz in g  the S tatistica l Analysis System (SAS, 1985). H eritab ility  
for birth and weaning weights were also estimated for the local Arsi breed by 
means o f Harvey's mixed model procedures (Harvey, 1977).

RESULTS AND DISCUSSION

The results for the body weight tra its , presented in Table 1, show that birth 
and weaning weights o f the Arsi breed were 2.78 and 14.59 kg respectively, which 
corresponds to a daily weight gain o f 0.10 kg. The body weights improved 
consistently with increased exotic inheritance up to the 75% leve l. Only small 
differences were found between 75% and 87.5% crosses. The highest improvement 
rate per generation was not found for the F,-crosses, as in most crossbreeding 
programs for cattle. Instead the highest weight gain was achieved for the 75% 
crosses. Birth and weaning weights increased by 20% and 35% respectively for the 
la tter group compared with the F,-crosses. Without any doubt the maternal e ffec t 
is significant since the dam of an F,-cross is a pure Arsi, whereas the dam of a 
75%-cross is a crossbred. The results are in accordance with findings by 
Zelealem (1987) who studied the performance of Menz (indigenous to Ethiopia) and 
its  crossbreds with Hampshire.

Table 1. Least-squares means (LSM) and standard errors (SE) for birth and 
weaning weights (kg) by breed group o f lamb

Breed group Birth weight Weaning weight
o f lamb LSMiSE LSMiSE

Group 1 (Years 1973-75)
Arsi 2 .78±0.04a 14.59±0.22a
25% Exotic 2.95±0.05b 16.61±0.66b
50% Exotic 3.08±0.03° 18.41+0.17c

Group 2 (Years 1976-83)
50% Exotic 3.20±0.07a 14.28±0.32a
75% Exotic 3.85±0.06b 19.22i0.24b
87.5% Exotic 3 .88±0.06b 18.89±0.31b

Means within group followed by the same superscripts do not d iffe r  sign ificantly 
(p > 0.05).
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Traits analysed by breed group o f ewe are presented in Table 2. L itte r  size 
did not show any great e ffec t o f crossbreeding, ranging from 1.1 to 1.3. The 
Arsi breed, which is said to be p ro lific , exhibited a somewhat contradictory 
behaviour when comparing its  results with the crossbreds in group 1 (ranks f ir s t  
with 1.28 lambs) and group 2 (ranks worst with 1.08 lambs). No clear explanation 
can be given for this except that a great deal o f maiden ewes were purchased 
during some years o f the second period.

Similarly, differences between breed groups regarding lamb mortality from 
birth to weaning were small, though the mortality was higher for the second 
group. However, the year e ffect was highly significant which was caused mainly 
by environmental factors as parasite infestation, drought etc. In this context 
i t  should be mentioned that the frequency o f s t illb ir th s  reported was very low 
for a l l  breed groups.

Table 2 Least-squares means (LSM) and standard errors (SE) for l i t t e r  size 
(lambs), lamb mortality (%), ewe barrenness (%) and tota l weaning weight/ewe 
lambing (kg) by breed group of ewe

L itter Lamb Ewe
Total weaning 
weight/ewe

Breed group size mortality barrenness lambing
of ewe LSMiSE LSMiSE LSMiSE LSMiSE

Group 1 (Years 
Arsi

1974-79):
1.28iO.07b 7.0±3.7a 9.6i4.8a 15.17i0.92a

25% Exotic 1.07±0.08a 7.2*4.2a 8.9i5.7ab 17.8 3 il.20b
50% Exotic 1.13i0.07a 5.8±3.8a 15.5i5.0b 20.68i0.94c

Group 2 (Years 
Arsi

1978-87): 
1.08*0.03a 14.7i2.6a 3.8i2.6a 14.82iO.51a

50% Exotic 1.19i0.03b 15.8*2.2a 8.8i2.4a 19.22iO.48b
75% Exotic 1.18*0.03b 14.0*2.5a 18.9i2.5b 19.13i0.51b
87.5% Exotic 1.14i0.05ab 10.8*4.2a 36.4i3.7c 19.83iO.88b

In the case of ewe barrenness a dramatic deterioration with increased exotic
blood leve l can be observed. The percentage barren ewes for the Arsi breed is
around 4-10 but raises to 19 for the 75%-crosses and to 36 for the
87.5%-crosses. I t  is most lik e ly  that the higher requirements regarding 
management, feeding, health control etc. could not be provided for the higher 
grades. Also other adaptational problems may exist.

Total weaning weight/ewe lambing takes into account differences between breed 
groups in weaning weight, l i t t e r  size and lamb mortality (note the results can 
not be derived from Table 1 since lamb weaning weight was studied by breed group 
of lamb). The results show that upgrading o f the Arsi breed to the 50% level 
increases the tota l weaning weight by around 5 kg, 25%-crosses being 
intermediate. Further upgrading did not show any response.

A better measure of the total performance o f the breed groups is the total 
weaning weight/ewe joined to ram, since i t  is also affected by the frequency of 
barrenness. The results, which are presented in Table 3, are simply obtained by 
multiplying percentage of pregnant ewes after the breeding period (opposite of 
barrenness) by total weaning weight/ewe lambing (e .g . Arsi, group 1: 
(1.000-0.096)xl5.17 kg-13.71 kg). The best performing breed group now is the 
50%-cross with around 17.5 kg in both groups, whereas the 87.5%-crosses ranks 
worst with only 12.6 kg. The results demonstrate clearly that a major drawback 
in upgrading is the poor fe r t i l i t y  o f the higher grades.
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The h e r i t a b i l i t i e s  o f body weights in the Arsi breed were estimated to 
0.06±0.07 for birth weight and 0.3510.17 for weaning weight. These results are 
in agreement with some other reports for tropical breeds, though the 
h eritab ility  for birth weight is at the lower lim it. The standard errors o f the 
estimates are high which may re flec t the fact that only 440 records were 
available for the analysis.

Table 3. Total weaning weight/ewe joined (kg) by breed group o f ewe

Breed group Total weaning
of ewe weight/ewe joined

Group 1 (Years 1974-79):
Arsi 13.71
25% Exotic 16.24
50% Exotic 17.47

Group 2 (Years 1978-87):
Arsi 14.26 
50% Exotic 17.53 
75% Exotic 15.51 
87.5% Exotic 12.61

CONCLUSIONS

The results show that the lamb weights and the tota l weaning weight/ewe 
lambing improve by crossbreeding. I t  is also clear that the birth and weaning 
weights are higher for 75% and 87.5% crosses than for 50% crosses. However, a 
good measure o f the economical value o f the breed groups is the tota l weaning 
weight/ewe joined to ram. The Arsi breed and the 50% grosses are then coming 
into a better position due to fe r t i l i t y  problems of the higher grades.

When considering that the heritab ility  for weaning weight is rather high 
(h2-0.35) i t  is obvious that in the long run selection among the Arsi breed 
could be an appropriate strategy to improve production, although the status of 
the local sheep is low. However, With the existing feeding and management system 
a more attractive alternative with immediate effects is to use exotic breeds in 
a crossbreding programme. In that case i t  would be desirable to keep the exotic 
blood leve l at around 50% for breeding ewes and 75% for lambs aimed for mutton 
production. Consequently, breeding ewes for replacement should not be selected 
among the 75% offspring. As prevailing conditions do not allow any large scale 
selection program for the Arsi breed or for its  crosses the best solution is 
probably to use F,-females o f unimproved Arsi and exotic breeds for replacement. 
Hence, only pure exotic or highly upgraded rams should be used, preferably more 
p ro lif ic  breeds for production of breeding ewes and heavier breeds as terminal 
sires for lamb mutton production.
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