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ABSTRACT: This review was conducted to review the information on milk production (lactation milk yield,
lactation length and milk composition) and reproductive performance (age at first calving, calving interval and
number of service per conception) of dairy cattle in Ethiopia. The mean values of lactation milk yield (LMY)
ranges between 494 to 809 kg with lactation length (LL) of 128 to 353 days for indigenous breeds, 2343 to
1583 kg with lactation length of 275 to 448 days for crossbreed cows, and 1583 to 3796 kg with lactation
length (LL) of 276 to 362 days for exotic breeds respectively. Both LMY and LL were significantly affected by
breed, parity and year of calving. In general, F1 crosses produce more milk compared to F2 crosses and
indigenous breeds. Milk from Boran cows had high percentage of milk fat, protein and total solids than Frisian
cross breed cows. However, milk from Friesian crossbreed dairy cows had high content of milk lactose than
Boran cows. Mean values of AFC for indigenous breed’s ranges between 30.3 to 50.0 months while Calving
interval (CL) ranges between 11.8 to 15.6 months respectively. The mean values of AFC range from 29.1 to 55.4
months for Holstein Friesian crosses and 38.8 to 46.9 months for Jersey crosses. The second filial generation (F 2)
had longer AFC and CI than those from first filial generation (F 1) crosses. From this review it can be concluded
that crossing local cattle with exotic breeds improved milk production but long calving intervals were observed as
exotic blood increase.
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INTRODUCTION
Ethiopian livestock population estimated to be about 44.3 million cattle (CSA, 2004) where over 60% of the
cattle are found in the highlands. Livestock contributes to the production of food (milk, meat and eggs), industrial
raw materials (wool, hair, hides and skins), inputs for crop production (draft power and manure) and export earnings
(live animals, skins and hides). They also generate cash income which can be used to purchase food grains, seeds,
fertilizer and farm implements and for financing miscellaneous social obligations of the smallholder farmers. Dairy
research and development programs have been undertaken in the past two to three decades by various
organizations. A review of these programs (Sintayehu et al., 2008) that they made minimal impact on the dairy
industry. Despite huge livestock population, the high domestic demand for dairy products and favorable climatic
conditions in most parts of the country. The per capita milk consumption of Ethiopia is 19 kg/head/year (Belay et
al., 2012). This is very low when compared to African (27 kg/head/year) and world (100 kg/head/year) per capita
averages (Sintayehu et al., 2008).
This clearly shows a wide gap seen between the current supply and demand for milk in the country. Over 99%
of the cattle population in Ethiopia are indigenous and about 42% are milk cows (Demeke et al., 2004).There are
over six distinguishable, indigenous cattle breeds (Boran, Horro, Arsi, Fogera,Karayu and Barka) in Ethiopia evolved
mainly as a result of natural selection influenced by factors like climate, altitude and available feed supply,
endemic diseases, functional objective of livestock owners, management technique and market demands that
make them adapted to harsh environmental conditions (IBC, 2004). Most of them belong to the zebu- type with the
inclusion of some intermediate short horn sanga type (Rege et al., 2006). The objective of this paper is to review
current development on milk production and reproductive performance of dairy cattle in Ethiopia.
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Dairy production systems in Ethiopia
The Ethiopian dairy production system is based on predominantly indigenous zebu cattle, which is well
adapted to and distributed among the diverse ecological conditions and management systems of the country.
Although no exhaustive identification and characterization work has been conducted, it is suggested that there are
over 25 types/breeds of indigenous cattle, the most popular ones including Boran, Horro, Fogera, Arsi, Karayu and
Nuer (IBC, 2004). The existing dairy cattle production system belongs to any of the following four major livestock
production systems: lowland pastoralist dairy production system, rural and highland smallholder dairy production
system, urban and peri-urban small scale dairy production system and commercial dairy farms.
i) Lowland pastoralist dairy production system:
About 30% of the livestock populations in Ethiopia are found in the pastoral areas. These areas comprise 50%
of the total land area of the country and have altitudes below 1,500 meter above sea level. Livestock doesn’t
provide inputs for crop production but are backbone of their owners providing all of the consumable and saleable
out puts and regarded as insurance against adversity. Milk production is dependent on season due to the rainfall
pattern that influences feed availability.
ii) Highland small- holder dairy production system
There are two types of systems in the highland. The traditional system that is based on indigenous breeds and
the market oriented system that is based on crossbred dairy cattle. The milk produced is mainly consumed by the
household in the traditional system while most of the milk is sold to generate income in the market oriented
system.
iii) Urban and peri-urban small scale dairy farming
This system is developed in and around major cities and towns. The main feed resources are agro industrial by
products and purchased roughages. The system comprises small and medium sized dairy farms that own crossbred
dairy cows. Farmers use all or part of their land for forage production (Azage et al., 2000).
iv) Commercial dairy farms
Commercial dairy farms are located in urban and peri-urban areas mainly in and around the major cities.
These farms are specialized dairy farms that own either crossbred and/or pure exotic breeds of dairy cattle. The
commercial farms are small- to large-scale dairy farms, the large-scale farms being concentrated in and around
Addis Ababa. Based on the type and quantity of inputs, and on the objective and level of intensity of production, the
major livestock production systems presented above could be further classified as low-, medium-, and high-input
production systems. More than 95% of the livestock population in Ethiopia is kept in low-input systems, in which
production is fully dependent on natural resources and the demand for inputs is limited. Most cattle raised in the
low-input systems are indigenous breeds (IBC, 2004).
Milk production performance
Milk is the ultimate goal for all dairy producers. Exotic cattle and their crosses are being increasingly used to
raise milk production in hot climate. It has been realized that high level of performance could also be obtained from
pure breed European cattle in most tropical environment subject to very good management. Indigenous breed of
cows are generally considered low milk producers (Tadesse and Dessie, 2003). However, they are the major source
of milk in Ethiopia that account for 97 % of the total milk production in the country. Milk yield has remained
extremely low with national average of 1.09 liter/day/cow (Belay et al., 2012). The average milk yield of Arsi cows
(Lemma et al., 2005) was 1.0 liter/head/day and Fogera cows 506.78 liters per lactation, respectively. This is
mainly due to shortage of feed and poor management conditions. Milk production is further affected by the
relatively short lactation length and extended post-partum anoestrus resulting in low production efficiencies (Bekele
et al., 2011). The indigenous (or traditional) mixed farming and pastoral/agro pastoral systems rely mainly on local
breeds, which produce 400-680 kg of milk per cow per lactation period of less than seven months (Million et al;
2004) crossbreeding of the indigenous breeds with imported temperate exotic breeds has been practice to improve
the milk productivity of the local breeds through the exploitation of high genetic potential for milk production of
exotic breeds and the adaptability to the local environment of indigenous breeds (EARO, 2001). The lactation milk
yield (LMY) for indigenous breed’s ranges from 494 to 809 kg and LL ranges from 128 to 353 days (Demeke et al.,
2002; Tadesse and Dessie, 2003; Haile et al., 2008; Gizaw et al., 2011; Niraj et al., 2014) (Table 1). On the other
hand, the lactation milk yield (LMY) and lactation length (LL) for the crossbreeds ranges from 970 to 2343 kg and
257 to 448 days (Tadesse and Dessie, 2003; Kefena et al., 2006) (Table 1). In addition, the lactation milk yield
(LMY) for pure Exotic breeds ranges from 1583 to 3796 kg and lactation length (LL) ranges from 276 to 362 days
(EARO, 2001; Demeke et al., 2002; Tadesse and Dessie, 2003; Million et al., 2004; Kefena et al., 2006; Bekele et
al., 2011) (Table 1).
The review indicates that indigenous breeds had lower lactation milk yield and shorter lactation length than
the crossbred and exotic breeds and also Friesian crosses appeared to perform better in both milk yield and
lactation length than the Jersey crosses (Table 1). Tadesse and Dessie (2003) reported that breed, parity and year
of calving significantly affect lactation milk yield and lactation length. According to Bekele et al. (2011) milk
production also increases with parity status but up to the third lactation. The same results on the effect of parity
status on lactation milk yield of Barka breeds (indigenous breeds) kept on station had been reported by Haile et al.
(2008). The effect of year of calving had been attributed to the change in management and feeding conditions
during the years. Lactation milk yield was highest for pure exotic breed however, among crossbred the ¾ F x ½
(Boran, Arsi and Barka) produced the highest yield (Table1). On the other hand, F 1crosses have better lactation
milk yield (LMY) than the F2 crosses. Similar reports (Demeke, 2004; Haile et al., 2008) have been reported that the
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superiority of F1 over the rest of genetic groups. The consistently better rank of F 1 crosses could be attributed to
maximum heterotic effect than F2 crosses. Apparently, the lower LMY exhibited by F2 crosses might be due to
reduction in hybrid vigor (Million et al., 2004). Rege et al. (2006) also reported that the low productivity of F 2 is
break down of epistatic effects in the parental population. Furthermore the decline in performance from F1 to F2 or
backcross generation in tropical environments could be due to recombination losses than other factors.
Table 1 - Mean values of lactation milk yield (LMY) and lactation length (LL) for indigenous, crossbred and exotic
dairy cattle in Ethiopia
Genetic groups

LMY (kg)

LL (days)

Location

Source

Indigenous
Fogera

613

353

On station

Haile et al. (2008)

Barka
Arsi

552
809

128
272

On station
On station

Tadesse and Dessie (2003)
Niraj et al. (2014)

Horro

559

285

On station

Gizaw et al.(2011)

Boran

494

155

On station

Demeke et al. (2002)

Boran

771

198

On station

Demeke et al. (2002)

Barka

672

279

On station

Tadesse and Dessie (2003)

F1 (½ F x ½ Boran)

2149

359

On station

Kefena et al. (2006)

¾ F ¼ Boran

2336

436

On station

Tadesse and Dessie (2003)

¾ F x ¼ Boran

2343

392

On station

Kefena et al. (2006)

F2 (½ F x ½ Boran)

1766

360

On station

Kefena et al. (2006)

F2 (½ F x ½ Boran)

1947

348

On station

Bekele et al. (2011)

F1 (½ F x ½ Boran)

2278

374

On station

Demeke et al. (2002)

F1 (½ F x ½ Boran)

2088

328

On station

Tadesse and Dessie (2003)

F1 (½ F x ½ Arsi)

2247

389

On station

Million et al. (2004)

F2 (½ F x ½ Arsi)

1723

430

On station

Million et al. (2004)

F1 (½ F x ½ Arsi)

1977

356

On station

Million et al. (2004)

¾ F x ¼ Arsi

2497

322

On station

Million et al. (2004)

F1 (½ F x ½ Barka)

2312

326

On station

Tadesse and Dessie (2003)

F1 (½ F x ½ Barka)

1488

301

On farm

Bekele et al. (2011)

¾ F x ¼ Barka

2373

448

On station

Tadesse and Dessie (2003)

F1 (½ J x ½ Barka)

970

257

On farm

Bekele et al. (2011)

F1 (½ J x ½ Boran)

2150

371

On station

Kefena et al. (2006)

F2 (½ J x ½ Boran)

1343

332

On station

Kefena et al. (2006)

¾ J x ¼ Boran

1767

349

On station

Kefena et al. (2006)

F1 (½ J x ½ Arsi)

1741

334

On station

Niraj et al. (2014)

Crossbreeds

F = Friesian, J = Jersey, LMY= Lactation milk Yield, LL = Lactation length

Milk composition
Milk compositions vary between Boran and Boran- Friesian crosses. Percentfat in milk, protein, lactose and
total solids in Boran-Friesian crossbred cows ranges from 3.80 to 15.32% and in Borana cows ranges from 4.00 to
16.02 % (Mesfin and Getachew, 2007; Table 2) respectively. Percent of fat in milk (6.01%), protein (4.05%) and
total solids (16.02%) contents for Boran cows were higher than that of Friesian crossbred cows whereas BoranFriesian crossbred dairy cows have higher content of milk lactose (4.18%) than Boran cows (Mesfin and Getachew,
2007; Table 1). Gonthier et al. (2005) reported that the type of breed affects milk composition. According to Mesfin
and Getachew (2007) indicated that the difference in milk composition between the two breeds (Borana and
crossbred dairy cows) may be due to the influences of breed differences in feed conversion efficiency to specific
feed type.
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Table 2 - Least squares means and standard errors of milk fat, protein, lactose and total solids of Boran and
Boran-Friesian crossbred dairy cows
Least Squares Means

Milk composition (%)
Fat
Protein
Lactose
Total solids
ab Least

Boran-Friesian crosses

Boran cows

P value

5.48 ± 0.02a
3.80 ± 0.03a
4.18 ± 0.05a
15.32 ± 0.03a

6.01 ± 0.05b
4.05 ± 0.05 b
4.00 ± 0.05b
16.02 ± 0.05b

P<0.01
P<0.01
P<0.01
P<0.01

square means with different superscripts within row differ at P<0.01. Source: Mesfin and Getachew (2007).

Reproductive performance
Reproductive performance is one of the major factors that affect productivity and profitability of a dairy herd.
The production of milk and reproductive stock is not possible unless the cow reproduces. Genetic improvement of
all traits of economic importance is closely related to reproduction rate (Gizaw et al., 2011). Poor reproductive
performance is caused by failure of the cow to become pregnant primarily due to anoestrus (pre- pubertal or postpartum), failure of the cow to maintain the pregnancy and calf losses (Belay et al., 2012). This causes delay in age
at first calving and long calving interval.
Research have been conducted to evaluate and improve reproductive performance of indigenous and
crossbred cows under a relatively controlled condition at research centers, government owned farms and in some
urban and peri-urban dairy areas in the central highland of Ethiopia (Tadesse and Dessie, 2003; Million et al.,
2004). However, similar works have been conducted in urban and rural small holder dairy producers (Yifta et al.,
2009) and hot low land part of Ethiopia under different production systems (Mureda and Mekuriaw, 2007). In many
cases reproductive efficiency of cattle has been measured mainly by considering parameters such as age at
puberty, age at first calving, day’s open, calving interval and number of services per conception (Azage, 2000;
Shiferaw et al., 2003). Reproductive efficiency of dairy cows is influenced by different factors including genetic,
season, age, production system, nutrition, management, environment and disease.
Age at first calving (AFC)
This trait is express early in life and directly influences reproductive performance. Early age at first breeding
is influences life time production of the cow and reducing generation interval leading to faster genetic gain per
generation. Estimates of mean value of AFC obtained for highland zebu was 53 months (Lema et al; 2010). This
figure is longer than AFC reported for exotic and indigenous crosses. Similarly another work also revealed that
estimates for AFC in Ethiopian cattle were reported to be longer for Zebu (Haile et al; 2008) than for crossbreds
(Mureda and Mekuriaw, (2007) analyzed data on reproductive performance of crossbred F 1 (½ F x ½ Zebu) dairy
cows and results indicated that AFC was 36.2 months which is longer than AFC of 29.1 months for reported by
Haile et al. (2008). Furthermore, in the work done in the central high lands and in Addis Ababa milk shed, the
overall means for AFC were found to be 40.6 months (Yoseph et al., 2003) and 29.0 months (Yifta et al., 2009).
Different factors contribute to the late age at first calving. Environmental factors especially nutrition determine pre
pubertal growth rates, reproductive organ development and onset of puberty.
The mean age at first calving (AFC) of Ethiopian Boran breeds ranges from 45.0 to 46.9 months for those
kept on station (Mureda and Mekuriaw, 2007). Moreover, Tadesse et al. (2014) found that age at first calving was
significantly affected by year and month of birth in Boran cows. AFC ranges from 39.2 to 42.6 months for Holstein
Friesian and 34.0 month for Jersey breed (Negash 2001; Million et al., 2006; Tadesse et al., 2010) respectively.
(Tadesse et al;2010) analyzed data on reproductive performance of Holstein Friesian dairy cows in urban and periurban dairy production system of Addis Ababa milk shad he found that age at first calving was significantly
influenced (p<0.001) by period of birth but not by the effect of herd and season of birth . With good nutrition it is
expected that heifers would exhibit fast growth and attain higher weights at relatively younger ages (Tadesse et al.,
2010). Mean values of AFC ranges from 29.1 to 55.4 months for Frisian crosses and 38.8 to 46.9 months for Jersey
crosses (Million et al., 2006; Mureda and Mekuriaw (2007). Mean values of age at first calving was significantly
shortest (29.1 months) for (F1 (½ F x ½ Zebu) and longest (55.44 months) for (¼ F x ¾ Local) crosses. In addition,
F2 (½ F x ½ Local) and F2 (½ J x ½ Local) crosses had significantly longer AFC than F 1 (½ F x ½ Zebu) and (F1 (½ J x
½ Local) crosses (Million et al., 2006. Furthermore the relatively longer age at first calving for F 2 crosses than F1
crosses can be attributed to unfavorable parental breakdown of epistatic combinations which have been built up in
the parental populations (Million et al., 2006).
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Calving interval (CI)
Calving interval is the interval between consecutive calving. Calving interval of 12 months is considered ideal
assuming average gestation period of 280 days, nearly 85 days would remain for post calving conception to occur.
Long calving intervals would indicate prevalence of reproductive problems or poor management of the herd.
Estimates of calving interval ranges from 11.8 to 15.6 months in indigenous breeds (Tadesse and Dessie, 2003;
Lema et al., 2010; Haile et al., 2008). The mean calving interval was higher for Horro (15.6) and Boran breed (15.5
months) while lowest for Barka breed. Calving interval ranges from 13.8 to 15.8 months in Holstein Friesian
(Negash, 2001; Tadesse and Dessie, 2003; Million et al., 2006; Tadesse et al., 2010) and calving interval (CI) for
crossbred ranges from 12.2 to 18.5 months (Abdinasir 2000; Tadesse and Dessie, 2003; Million et al., 2006; Belay
et al., 2012), respectively.
Arsi cows with Frisian blood level of 25 - 62.5 and more (75%) had similar calving interval of 18.5 months
(Abdinasir, 2000) which is by far shorter than 25 months reported for highland zebu (Demeke, 2004) and 26
months for other indigenous breeds traditionally managed in the highlands. Tadesse and Dessie (2003) in their
work to study milk productivity of Barka, Friesian and their crosses with Barka and Boran cows found that calving
interval was significantly influenced by breed, parity and period of calving. Demeke (2004) attributed this variation
to the nutritional conditions that vary seasonally and yearly and to the effect of parity. Calving intervals also tend to
be shorter in animals that are more productive in other respects. This may be a reflection of better management
and preferential treatment given to more productive animals than unproductive animals (Haile et al., 2008). F 2
crosses had longer calving interval than F1 crosses (Million et al., 2006). Calving interval (CI) was shorter for Jersey
crosses compared to Friesian crosses (Demeke, 2004) indicating the superiority of Jersey crosses over Friesian
crosses in terms of adaptation to the local condition.
Number of service per conception (NSPC)
Number of service required for conception (NSPC) is one factor considered in determining reproductive
efficiency of cow. It is reflects the efficiency of management. Number of service per conception (NSPC) depends on
the breeding system. It is higher under uncontrolled natural breeding than controlled breeding. Haile et al. (2008)
reported that values of number of service per conception (NSPC) greater than 2 should be regarded as poor.
Number of service per conception (NSPC) for indigenous breeds (Boran, Barka, Arsi and Fogera) ranges from 1.06
to 2.6 (Gebeyhu et al., 2005; Million et al., 2006; Lema et al., 2010; Genzebu et al., 2016). NSPC was lowest for
Barka breed (1.11) and higher for Arsi breed (2.4-2.6). Similarly it ranges from 1.50 to 2.16 for Frisian crosses.
Azage (2000) reported that the influence of breed and season on NSPC. In agreement with Lema et al. (2010) who
reported that NSPC was significantly affected by herd and season that is related to availability of feed, lactation
length and milk yield. Moreover, Azage (2000) compared three local Ethiopian breeds (Barca, Horro and Boran)
and found that NSPC was lower for animals from wet areas than for those from drier areas. Crossbred cows
required fewer services per conception than local zebu cows in both wet and dry areas.
CONCLUSION AND RECOMMENDATION
In general, results of literature review showed that indigenous breeds had lower lactation milk yield (LMY)
and lactation length (LL) than crossbreed and exotic breeds. Lactation milk yield was highest for pure exotic breed.
However, among crossbred the ¼ local x ¾ HF produced the highest yield. The extreme variability in lactation milk
yield observed, between and within breeds in this review could be attributed to genetic, change in climatic and
management factors. The review results showed that shorter ages at first calving and calving interval of F1 than F2
crosses of both HF and Jersey crosses with local breed indicating the superiority of F 1 over other crosses. F1 crosses
had shorter AFC and CI compared to other breeds. From this review it can be concluded that crossing local cattle
with exotic breeds improved milk production but long calving intervals were observed as exotic blood increased. It is
suggested that the strategic improvement of feeding, breeding, management and follow up is important to boost
up the reproductive and productive performance as well as genetic maintenance of the breed and sustainable
extension service to improve animal feed resources management and Animal health care also deserve due
attention.
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