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ABSTRACT 

This paper highlights the major contributions of livestock research activities in Amhara 
Agricultural Research Institute for the development of livestock production in the region. The 
overall research output evaluation shows that small ruminant genetic improvement both through 
crossbreeding and selection has been exemplary. Of these, within-breed selection of Menz sheep 
and the sheep crossbreeding program using Awassi sheep improved the livelihood of several 
smallholders in the highland areas and farmers have started producing genetic materials that can 
be used in the region’s sheep production system. The efficiency of artificial insemination in cattle, 
goats, and sheep was 60, 65, and 59%, respectively and this is one of the major achievements. 
Through selection, the lactation milk yield of Fogera cattle increased genetically by 0.86 liters 
year-1. Selected Fogera bulls were disseminated to farmers to improve productivity through a 
community-based breed improvement approach. Productive dual-purpose exotic chicken breeds 
have been introduced, evaluated under smallholder farmers’ conditions, and demonstrated with 
improved management packages. Many improved forage varieties were imported, evaluated, 
and recommended for different agro-ecologies with their respective development strategies and 
methods of utilization. Economically important livestock diseases and parasites were identified 
and treatment options were recommended for a few economically important diseases. The trend 
of fish productivity, species diversity, and water quality of the lakes were evaluated periodically. 
Most of the natural and artificial water bodies in the region were characterized for their fish 
production potential. Besides, about 50,000 fingerlings were distributed annually in the region 
to enhance the fish productivity of artificial and natural water bodies. The artificial fingerling 
multiplication method for Catfish and Tilapia has been developed. Several promising honey bee 
floras were identified, prevention measure for Wax Moth was obtained and honey 
characterization was conducted to increase its commercial value. Though many promising 
livestock production technologies have been developed in the past efforts of the Amhara 
Agricultural Research Institute and its allies, there are still many issues to be addressed to 
sustainably support livestock development in the region. To achieve this important goal, human 
resource development, renovation of the research infrastructure, and financial support are 
crucial issues to be addressed. Strengthening the livestock extension service and using the 
available effective livestock technologies at large scale is very important action points to 
transform the livestock sector in the region and in the country. Therefore, the government and 
other actors should give due attention to the sector to maximize the benefit from the huge 
livestock resource. 
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INTRODUCTION 

Amhara National Regional State (ANRS) is rich in its livestock resource. According to CSA (2019), 
the region has 16.4 million cattle, 9.7 million sheep, 6.8 million goats, 3.5 million donkeys, 20.5 
million chickens, and 1.2 million honey bee colonies. These figures indicate that 28% of the 
nation’s livestock population is found in this region. In addition to its huge livestock resource, the 
region has several opportunities to utilize this huge resource as a driver of the economy. To 
mention a few, the growing demand for livestock products, ideal environment and vast area of 
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The livestock research directorate in ARARI has five responsibilities; technology generation, 
technology promotion, basic technology multiplication, consultancy service, and capacity 
building. To meet these objectives, the institute is undertaking its research activity in six research 
centers namely Andassa, Bahir Dar Fishery, Debre Berhan, Sekota, and Sirinka located in different 
parts of the region. Among these six research centers, the first two are specialized research 
centers. Andassa is specialized in livestock research and Bahir Dar fishery on fishery and aquatic 
resource research. The other four research centers have the livestock research directorate as one 
of the different agricultural research directorates. At the center level under the livestock research 
directorate except for fishery research we have ruminant, non-ruminant, apiculture, feeds and 
nutrition, and animal health case teams. In the fishery research center, the case teams available 
are aquaculture, fisheries management, and limnology.  
 
Research Focus Areas 
In ANRS, the mixed crop-livestock farming system is the typical agricultural system. In this system, 
feed shortage in terms of both quality and quantity is the major problem for the livestock sector. 
To mitigate the burden of feed shortage, the research system is working on developing 
technologies that improve the feed resource base and its utilization options for different 
categories of feeds. In the feed sector, there are also challenges such as the absence of 
institutions that multiply newly released and recommended improved forage seeds and 
seedlings. With the available limited land and finance, the livestock research directorate 
multiplies improved forage seeds and seedlings and provides them to the development and 
research partners within and outside the region.  
 
In the ruminant genetic improvement program, cattle, sheep, and goats are the target livestock 
species that the research directorate has focused on. In cattle, selective breeding of Fogera cattle 
and on-farm introduction and evaluation of improved dairy breed and management are focused 
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In GTP I, the livestock directorate in ARARI had planned to generate 53 livestock technologies and 
has achieved 55. In GTP II, the directorate has planned to generate 145 technologies and has 
generated around 120 technologies. Though the overall performance of the directorate in 
technology generation is encouraging, the quality of all the technologies being generated is not 
to the expected standard. As a result, not all technologies generated are being practiced by our 
farmers, which indicates the need to focus on both quality and quantity in generating livestock 
technologies by the institute.  
 
Major Research Achievements of the Directorate  

Small Ruminant Research 
In ANRS, small ruminants are very important sources of food and immediate cash income for 
resource-poor smallholder farmers. Hence, the directorate has given much focus to this research 
branch and the outputs obtained are exemplary for other research case teams. In sheep, both 
selective breeding and crossbreeding have been implemented. Through selection, the six-month 
weight of Menz sheep has been improved from 10.7±2.2 kg (Solomon et al 2007) to 14.0±0.04 kg 
(Aynalem et al 2020). Likewise, according to Gizaw et al (2013), the yearling weight and the 
survival of lambs increased genetically by 0.81 kg and 0.016% generation-1 through selection, 
respectively. The selection program has been implemented in five communities of the Menz area 
and these communities have established their cooperative(s). A similar approach is being 
implemented on Washera sheep in Western Amhara.  
 
Crossing of indigenous sheep with Awassi and Dorper sheep breeds has been implemented to 
improve their productivity. Crossing local sheep (Afar, Menz, and indigenous sheep around 
Wollo) with Dorper sheep showed a remarkable improvement in growth rate and live weight. 
The results indicated that crossbred lambs could attain the minimum live weight requirement for 
export to the Middle East (25-30 kg) at yearling age (Lakew et al 2014; Abebe et al 2016). 
According to Tilahun et al (2014), the hot carcass weight of Dorper crossbreds with 25% and 50% 
exotic gene level was higher than the local sheep by 6.3 and 5.0 kg, respectively. Besides, Dorper 
x Menz crossbreds have proven to be highly adaptable with a survival rate of 80% up to six 
months of age (Abebe et al 2016). 
 
Crossing indigenous Tikur, Wollo, and Menz with Awassi sheep considerably ameliorates the 
growth performance of its crossbreds (Gizaw and Getachew 2009; Tilahun et al 2014; Abebe et 
al 2016). According to Amare et al (2018), the yearling weight of F1 Awassi x Wollo was higher by 
40.7% (8.8 kg) than local Wollo sheep under smallholder management. However, the crossbred 
Awassi ewes had lower lambing interval, age at first lambing, and the number of lambs born ewe-

1 year-1 than local ewes (Getachew et al 2013; Tesema et al 2018). Likewise, Abebe et al (2016) 
noted the lower fertility, lambing, and weaning rate for Dorper ewes than Menz ewes. These all 
indicate that there should be further works to improve the reproductive traits in crossbred sheep. 
Generally, farmers themselves appreciated the positive impact of crossbreeding of local sheep 
with improved breeds on the livelihood of smallholder farmers (Tefera et al 2014; Tesema et al 
2018). As a result, farmers started to produce genetic material (Awassi crossbreds) and they are 
serving as sources of improved breeding rams.  
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Crossbreeding was also conducted between indigenous sheep breeds available in the country. 
Among these breeds, Bonga and Washera are the potential indigenous breeds used for genetic 
improvement through the crossing. The yearling weight of 75% Menz x Bonga sheep was 22% 
(3.7 kg) heavier than Menz sheep under on-station management (Lemma et al 2014). According 
to Mekuriaw et al (2013), the weaning weight, six-month weight, and yearling weight of Washera 
x Farta were higher by 12.3%, 17.6%, and 12%, respectively than pure Farta sheep. In addition, 
crossbred sheep were more preferred by the farmers for their overall merits of both adaptation 
and productivity (Mekuriaw et al 2013). According to Amare et al (2018), the six months and 
yearling weight of Washera x Wollo were higher by 24.2% and 39.8% than pure Wollo, 
respectively. These results are indicators of the good genetic potential of indigenous breeds and 
this breed could be used to improve the productivity of low productive breeds within the region 
through the crossing. Besides, crossbreeding among indigenous breeds seems good as there is 
no adaptation problem, no change in the quality of products, and need less management input 
cost relative to crossing with exotic breeds.  

In the goat genetic improvement program, both crossbreeding and selective breeding works have 
been done. The crossbreeding using Boer goat was not successful under smallholder farmer’s 
conditions because of the lower survival rate of the crossbred sires and their kids (Tesema 2019). 
However, the ongoing selective breeding activities on Abergelle and Central Highland goats 
showed an encouraging result. According to Gobeze et al (2018), the yearling weight of Abergelle 
goat was increased by 9% (from 15.4±0.4 to 16.8±0.45 kg) in three-round selections. Similarly, 
according to Abegaz et al (2019), six-month weight and yearling weight in Central Highland goats 
around Gondar has been improved by 18% (from 11.87 to 14.02 kg) and by 14.3% (from 18.71 to 
21.40 kg), respectively. The results of these studies are currently being scaled out in the 
respective sites using the community-based breeding program modality. 

In small ruminants, estrous synchronization and artificial insemination are important tools to 
speed up genetic improvement and synchronize the time of delivery at the good season of the 
year in terms of feed availability. According to Wondim (2019), synchronization of Abergele goat 
with PMSG+Enzaprost®, PGF2α (single injection), and PGF2α (double injection) resulted in 87.6%, 
61.4%, and 53% estrus response, respectively. After hormone injection, the insemination time 
ranges from 36 to 48 hours was recommended and the average conception rate was 65.4%. 
According to Besufkad (2019), the estrus synchronization of Menz sheep using a single injection 
of PGF2α, double injection of PGF2α 7 days apart and double injection of PGF2α 11 days apart 
resulted in an overall estrus response of 77.5% within 48 hours of hormone injection and the 
efficiency of artificial insemination was 59.1%. The results obtained in both trials are very 
encouraging for further scaling out of artificial insemination in small ruminants under on-farm 
conditions. 

 

 
Dairy Research 
Compared to the sheep and goat research programs, the dairy research program in ARARI is not 
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well developed. Though dairy research program is infant, there are research programs that deal 
with improving milk productivity using both selection and crossbreeding with exotic breeds. The 
within-breed selection program for Fogera cattle was initiated to improve milk production. 
Fogera cattle are one of the endangered indigenous cattle breeds in northwestern Ethiopia. As 
compared to other breeds in the area, the Fogera breed is known for its relatively higher milk 
yield and traction power, better resistance to internal parasites infestation and sound 
adaptability to waterlogged Fogera plain attributed to its long legs (Gebeyehu et al 2004; Tesfa 
2015). Though decades have passed since this research was started, the on-station research 
results obtained in milk yield productivity improvement was not satisfactory due to the poor 
implementation of the selection program. According to a twelve years (2003-2015) on-station 
metadata analysis result (Kassahun et al 2020), lactation milk yield has increased by 0.86 liter 
year-1 genetically while the daily milk yield and lactation length have genetically decreased by 
0.0008 liters year-1 and 0.17 days year-1, respectively. The authors noted that the decreasing 
trend for daily milk yield and lactation length might be due to inefficiency of selection i.e. 
selection based on phenotypic performance only, few base populations,  and the absence of 
proper culling of unproductive cows. 
 
On the other hand, the on-farm CBBP (Community-Based Breeding Program) work that has been 
done by the Andassa Livestock Research Center is successful. During the first five years, 17 
selected bulls of superior estimated breeding value and body condition were distributed from 
the on-station nucleus herd to the selected villages in Fogera and Gondar Zuria districts.  From 
these bulls, 567 calves were born (Tesfa et al 2019). The same authors mentioned that participant 
and non-participant farmers are interested in the ongoing community-based Fogera cattle breed 
improvement program in both districts.  
 
The other efforts on dairy are the introduction of improved dairy breeds, dissemination of 
crossbreds through estrous synchronization and mass artificial insemination, and the 
introduction of improved feed and feeding. In Ethiopia, the demand for improved dairy heifer is 
very high. On the other hand, there is no well-developed and efficient heifer supply system in the 
country. Hence, the use of estrous synchronization and mass insemination is a very important 
tool to speed up genetic improvement and to fill the gap of demand and supply of improved dairy 
heifers. In Ethiopia, different stakeholders have conducted estrus synchronization followed by 
artificial insemination. However, the estrus response of synchronized cows varies from 63.4 to 
100 % with an overall mean of 87.27% and the overall mean conception rate was 47.99% with a 
range of 13.58 to 61.7% (Tesema 2020, unpublished).To improve this efficiency different on-
station and on-farm research activities have been done by ARARI. According to Yeshimebet et al 
(2017), one limitation of the mass synchronization conducted was the insemination of 
synchronized cows at a fixed time (after 72 hr). Higher estrous response and pregnancy were 
observed at 96, 120, and 72 hr after hormone injection in decreasing order. In addition, among 
the treated cows, 94 % showed a sign of heat and 60% were positive for the pregnancy test. 
 
Animal Health Research 
Efforts have been made on the identification of economically important diseases in domestic 
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animals and their treatments. In the highland areas, Coenurosis is a serious problem in sheep 
production. The study conducted by Alemu and Teshager (2012) indicated that the combination 
of praziquantel at a dose rate of 100 mg kg-1 and fenbendazole with a dosage of 0.5 g for each 
affected sheep given six times at the interval of 2 days was able to treat 80% of the sheep. 
Besides, Albendazole given for the affected sheep at a dose of 25 mg kg-1 for six consecutive days 
was able to treat 78.6 % of the sheep. 
 
The study conducted on Sero-typing and evaluation of the Ovine pasteurellosis vaccine in 
selected model sheep villages in the Amhara Region confirms that there was a mismatch between 
the vaccine on the market and the prevalent Pasteurella serotype (Ferede et al 2012).  
The same study suggested that the development of a multivalent vaccine using the most 
prevalent Pasteurella serotypes could help to effectively control ovine Pasteurellosis. 
 
In the highland areas, Fasciola is a serious problem in sheep production. However, the efficacy of 
the drugs commonly used (Fasinex) for this disease was found to be questionable. The study 
conducted by Chanyalew et al (2016) evaluated different alternatives and reported that Ridafluke 
and Tribex 10% is a primary drug of choice against Fasciolosis in sheep with an efficiency of 92% 
and 84%, respectively. In chicken, introducing the thermostable I2 vaccine in areas where cold 
chain facility is a problem for smallholder poultry farmers is very important, and using this vaccine 
can reduce chicken mortality by 82% (Nega et al 2012). 
 
About 53 medicinal plants that belong to 31 families that can be used in treating 22 kinds of 
livestock diseases were identified and documented (Assefa and Bahiru 2018). Besides, the types, 
temporal and special distribution of diseases of domestic animals were investigated at different 
times. 
 
Poultry Research 
Chickens and their products are important sources for income generation and source for high-
quality protein in the country. However, the average age at first laying for local chicken is 6.6 
months (Aberra et al 2013). Besides, the egg production potential of local chicken under village 
management conditions is about 30 to 60 eggs year-1 with an average egg weight of 38 g. 
Attempts have been made by ARARI on the introduction of different productive exotic breeds to 
smallholder farming systems for on-farm evaluation and demonstration. According to Solomon 
et al (2018), the average egg production of Bovans brown managed under semi-intensive 
conditions was 104.48±18.6 eggs hen-1 12 week-1 productions with age first laying of 5.7 months. 
Moreover, the exotic breeds can produce 250 eggs year-1 with a mean egg weight of 60 g in 
Ethiopia (Alganesh et al 2003). 
 
Despite their good survival ability, indigenous chicken breeds are blamed for lower growth and 
late market age. According to Meseret (2010), finding the mean market weight of indigenous 
male chickens was 1.5 kg at 8.62 months. Likewise, the mature body weight of cocks and hens at 
farmers’ management conditions were 1.58 and 1.30 kg, respectively (Mekonnen 2007). Thus, to 
mitigate such poor performance of indigenous chicken, ARARI has been introduced and 



 
8 

 

evaluated alternative productive breeds to improve live weight. Around North Gondar, the 
weight of the Hubbard Classic breed at 7 weeks of age was 2.67 kg (Kidane et al 2012) and the 
weight of Cobb-500 chicken at 49 days age was 2.41 kg under on-station condition (Yismaw et al 
2018). Besides genetic improvement, efforts have been made on the identification of alternative 
feed resources for different categories of chicken. According to Yismaw et al (2018), sweet lupine 
could substitute up to one-third of toasted soybean in the broilers diet and improve the 
performance of birds without adverse effects on their performance. Dried brewery grain can be 
replaced toasted soybean safely up to 82% with a 23% level of inclusion without affecting the 
broilers’ performance (Yismaw et al 2019). Integration of genetic improvement with improved 
management would ameliorate the productivity of chicken and enhance profitability. 
 
Feeds and Nutrition Research 
As the production of quality feeds and proper animal feeding are the basis for the improvement 
of animal performance, research work in Amhara region is very vast, relatively strong, and 
outputs are very attractive which are serving the community at a large scale. According to Yeheyis 
(2006), from the cowpea varieties evaluated at Shewa Robit in the year 2003, variety TVU-1977 
OD-1 produced relatively higher forage dry matter yield (4.43 t ha-1) and haulm yield (6.66 t ha-

1). The same author evaluated Napier grass adaptation at Shewa Robit from 2001 to 2002 and 
had also been identified Napier grass lines ILRI 15743 and ILRI 16789 as adaptive and productive 
with a potential to produce 2.32 to 2.72 t ha-1 DM yield per harvest and eleven harvests in one 
and half year time. From the Napier grass adaptation conducted in the year, 2010/2011 at 
Megech irrigation site Napier grass lines ILRI 16791 and ILRI 16786 was found to be adaptive and 
productive with the potential to give 4.56 to 5.02 t ha-1 biomass yield per harvest and six harvests 
per year (Tarekegn 2012). Tarekegn et al (2012), also reported oat varieties (CI-8235, CI-8251, 
and CI-8237) which are adaptive and productive with a potential to produce 9.99 to 11.19 t ha-1 
DMY under irrigation at the Megech irrigation command area. Besides, 8.99 to 10.89 t ha-1 DMY 
was also obtained from Vetch varieties (Vicia villosa, Vicia dasycarpa, and Vicia benghalensis) 
under the same command area which could be used as a potential feed for ruminants during the 
dry season.  
 
Taking land as a limited entity, ARARI tried to generate information that indicates the possibility 
of integrating forages with the existing cropping systems. The experiment conducted at Megech 
irrigable command area by Tarekegn and Zelalem (2014) noted that under sown forage legumes 
did not have any adverse effect on the growth, grain, and stover yield of maize. The same author 
confirmed that Lablab purpureus (Acc. No 7278) could be used as an alternative legume crop for 
intercropping with maize and can give 2.69 t ha-1 DM. According to Tarekegn et al (2018), 
Sorghum planted in 75 cm row spacing and vetch with simultaneous planting can help to produce 
an additional 3.4 t ha-1 vetch DM yield without compromising the grain, and stover yield of 
sorghum and found economically profitable with 6141% marginal rate of return. The information 
generated so far is being widely practiced by farmers in Gondar Zuria and Dembia districts, 
Central Gondar Zone of the region.  
 
In the Amhara region, the growth rate of animals fluctuates throughout the year because of the 
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seasonality of forage availability (Tarekegn et al 2018). The more and quality feed an animal 
consumes each day, the greater will be the opportunity for increasing its daily production as 
either body growth or output. Taking this into account, in previous years ARARI in its animal feeds 
and a nutrition research strategy has tried to conduct animal feeding experiments by using highly 
nutritious local forage resources, treated crop residues improved forages, and concentrate. From 
the work conducted so far, promising results have been obtained and are serving the community 
at large scales. Among the result of the experiment conducted at Andasa Livestock Research 
Center in the year 2007, partial grazing and feeding on treated millet straw and supplementation 
with 300 g head-1 day-1 DM commercial concentrate achieved an average daily gain (ADG) of 
90.94 g day-1 and found sufficient for yearling Washera sheep fattening (Tsega et al 2008). Menz 
yearling sheep fed natural pasture hay (NPH) as a basal diet and supplemented with 67% of dried 
Ameja leaf and 33% of noug seed cake (NSC) achieved 68.2 g day-1 with a significant improvement 
of carcass yield and quality. This indicates Ameja leaf can be used as a protein supplement, in 
places where oil-seed cakes are unavailable or expensive (Mekonne et al 2012). Tsegahun et al 
(2016) also reported that indigenous lactating cows in semi-arid conditions supplemented with 
6.0 kg cow-1 day-1 sorghum silage produced an additional 2.26 liters of milk per day.  
 
According to Yeheyis and Sebsibe (2005), supplementation (400 g day-1) of Lotus hay for grazing 
Menz ram during the dry season resulted in 60.2 g day-1 weight gain. Grazing 25% Dorper x Local 
crossbred sheep supplemented with 200 g wheat bran and 250 g cowpea hay resulted in 73.9 g 
day-1 weight gain and improved carcass yield with a remarkable net benefit (Mekonnen et al 
2018). The weight gain of grazing growing local ram lambs supplemented with 400 g day-1 cowpea 
hay was 133.33 g day-1 and found to be economically feasible in the feeding of yearling sheep in 
areas where the land shortage is not critical (Zelalem et al 2018). The feeding trial was conducted 
at Gusha Farmer Training Center (FTC) in Guagusa Shekudad district of Amhara region to 
determine the substitution effect of Tree Lucerne (Chamaecytisus palmensis) leaves on Noug 
(Guizotia abyssinica) seed cake. This study revealed that Washera sheep fed barley straw as a 
basal diet and supplemented with 90 g noug seed cake + 250 g wilted Tree Lucerne leaf and edible 
branches + 200 g wheat bran could attain 65.22 g day-1 weight gain and resulted in a net benefit 
of 1931.80 ETB (Mekuriaw et al 2018). 
 
Due to the attractive energy and protein potential of the milling industry and oil factory by-
products, the use of their mixtures as a supplement is very curtailing in enhancing animal 
production and productivity. Taking this into account, ARARI conducted several kinds of research 
and generated important information on the use of industrial by-products as a potential 
supplement in previous years. According to Gizaw et al (2012), dry season supplementation of 
Washera yearling sheep with 500 g day-1 grass pea (Lathyrus sativus) and maize grain (Zea maise) 
at a ratio of 4:1 on a dry matter basis for 93 days resulted in higher ADG (119.0 g day-1) and found 
to be suitable for an economic feedlot operation targeting local markets. Gumuz ram lambs fed 
on natural pasture hay supplemented with 400 g head-1day-1 Noug seed cake, and Wheat bran at 
a proportion of 3:1 helped to improve the ADG of (86.67 g) Gumuz sheep with a significant 
improvement in carcass yield and found profitable (Tarekegn et al 2018).  Kebede et al (2011), 
reported that Fogera old oxen fed on hay as a basic ration supplemented with 4 kg formulated 
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ration comprising of 58% sub-graded Maize grain, 40% Noug cake, and 2% salt resulted in an ADG 
of 930 g day-1 and helped to obtain a net benefit of 3683.37 ETB. Bitew et al (2013), also pointed 
out that local oxen fed on natural pasture hay as basal diet and supplemented with 3 kg day-1 of 
concentrate composed of 49.5% Noug cake + 49.5% Wheat bran + 1% salt resulted in an ADG of 
720 g day-1 and helped to obtain a net benefit of 1065.00 ETB. Grazing growing Fogera bulls 
supplemented with 2.41 kg of mixed feeds at a proportion of 15% molasses, 63% wheat bran, 
20% Noug seed cake, and 2% salt helped to improve ADG (608 g) and to attain 300 kg export 
market live weight within 90 days feeding period with a better economic return (Bimrew et al 
2016).  
 
Fishery Research  
Given its huge water resource, ANRS has immense potential for both captured fishery and 
aquaculture. However, both subsectors are underutilized due to various technical and non-
technical constraints. The captured fishery is the most important source of fish supply for the 
region and beyond. Though it is the most important source of fish, the fish resource base is 
declining in the major freshwater lakes (Lake Tana and Lugo) due to illegal fishing activities. 
According to Tewabe and Asmare (2020), the fishing effort on Lake Tana is continuously 
increasing from 3,514 fishermen in 2013 to 5,403 in 2017. However, the amount of fish being 
produced is declined from 9,980 to 7,357 tons per year in 2013 and 2017, respectively. Similarly, 
studies show that the water quality of Lake Tana is also deteriorating. According to Melaku and 
Yalew (2020), the trophic state index of Lake Tana could be classified under the Eutrophic 
category, which indicated that the lake might be polluted and the water quality has dropped. The 
same authors reported that the different development activities are being carried out in the 
proximity of its shores and in the catchment area of the lake might be the possible cause for 
increased total phosphorus, which led Lake Tana to be a eutrophic lake. Unless an immediate 
measure is taken to protect the Lake's environment, the biodiversity of the lake will be negatively 
affected in a short period. As one revamping option for fish biodiversity, Bahir Dar Fishery, and 
other Aquatic Life Research Centers are enriching the Tana Lake annually with 60,000 fingerlings 
of different species.  
 
A study conducted on Lakes Lugo and Ardibo (from 2013 to 2017) showed that the fish 
productivity, fish species diversity, the water quality and ecology of the lakes were declining 
(Mekonnen et al 2019). Generally, the major problem associated with the fish resource base and 
ecology deterioration of the freshwater bodies is the mismanagement of the environment and 
illegal fishing activities. In areas where access to water is not a problem, low input low output 
aquaculture could be one important option to minimize the burden of nutrition insecurity. 
However, until recent years aquaculture had been a neglected area in both the research and 
development system. In recent years, attention has been given to it ARARI’s research system. In 
aquaculture, the most important input is fingerling despite its access is difficult. The tradition of 
obtaining fingerling was collecting it from natural water bodies. To solve this problem, an artificial 
fingerling multiplication methodology for catfish and tilapia has been developed. According to 
Abdisa et al (2015), induced spawning of the African catfish (Clarias gariepinus) was successfully 
carried out using natural hormone (homoplastic hormone pituitary extract from Clarias 
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gariepinus). The same authors reported the possibility to multiply 54,572 catfish fingerlings in 
one round using a 50-liter capacity aquarium. This strategy could be one of the possible 
mitigation strategies in getting fingerlings for stakeholders in the region and beyond.  
 
The promotion of aquaculture is also one of the focus areas in the fishery research of ARARI. On-
farm aquaculture is being promoted in two ways. The first activity is using small ponds prepared 
by smallholder farmers on their farmlands. In this type of aquaculture, farmers are expected to 
prepare the pond from local resources while the institute has supplied the fingerlings and 
technical support about the management of aquaculture. In the last few years, about 400 
smallholder farmers have been addressed in this system by the institute. The second approach is 
using artificial water bodies developed by government and non-government development 
institutions for different purposes. In this type of aquaculture promotion, ARARI first confirms 
the suitability of the water body if it is ideal for fishery activity and then enriches it with the 
appropriate fish species. Then the institute provides awareness creation training to the 
surrounding farmers on how to use and manage the water bodies for fish production including 
the economic importance of pond cultures. In the last few years, about ten artificial water bodies 
have been addressed following such a strategy by the institute. About 50,000 fingerlings were 
distributed annually in the region using the two types of aquaculture.                     
 
Apiculture Research  
In ANRS, apiculture is the most important agricultural activity in both the high and low 
agricultural potential areas. The region is known for its quality organic honey produced by 
smallholder farmers. However, due to the traditional honey production system in the region, the 
productivity is low and sometimes the honey quality is affected by different factors during the 
production, storage, and transportation. On top of this, diseases, pests, and adulteration are very 
serious problems in the honey and wax value chain. According to ECSA (2019), 10,629 tons of 
honey are produced from 1.2 million honey bee colonies in Amhara Regional State. Among the 
total honey bee colonies 95.64, 0.70, and 3.65 percent are managed in traditional, transitional, 
and modern beehives, respectively. The average productivity of honey from traditional, 
transitional, and modern beehives is 8.64, 7.37, and 13.13 kg, respectively. According to a study 
report conducted in selected districts of Waghimra Zone, the average productivity of honey from 
traditional, transitional, and modern beehives is 10.5, 17, and 19 kg, respectively (Girmay 2019). 
Looking at the potential and the actual yield gap if the transitional and modern beehive 
technologies are adopted by farmers’ on a wider scale there is a possibility to transform the 
apiculture sector in the region. In all three types of beehives, one of the most severe problems 
in honey bee colony management is the shortage of feed, especially during the long dry season. 
To minimize the burden of feed shortage, dearth period supplementation with local honeybee 
feed sources and the use of drought-tolerant honey bee floras are the most important solutions.  
 
Several research works have been done to introduce exotic honey bee flora. The results showed 
that it is possible to find an adaptive and productive species for the different honey-producing 
areas. On the other hand, there are very well-known indigenous honey bee floras like Mentese 
(Becium grandiflorum) which can perform well during the long dry season as an important pollen 
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source for honey bees. However, this plant is not cultivated by honey bee-keepers and the 
naturally available plant population is declining due to population pressure. As a result, the 
natural regeneration of this plant species from seeds has become very difficult. A propagation 
technique evaluation study conducted in the Wag-Lasta area showed that propagation of 
Mentese using seedlings had the highest number of flowers, number of branches, and canopy 
cover (Girmay et al 2020).  
 
In the traditional honey production system, Wax Moth is a serious problem. A prevention 
methods study report (Tsegaye et al 2014) against wax moth pest attack revealed that feeding 
the colony during the dearth period combined with smoking the hive with tobacco leaf can help 
prevent the problem. The same authors suggested that feeding the colony helps to ensure more 
populous and vigorous colonies that can guard their hives against Wax Moth by themselves and 
smoking with tobacco leaf could help to repel the Wax Moth, which can result in a low infestation 
rate of combs by Wax Moth. Equally important to pests and diseases is the adulteration of honey 
with different items in the honey value chain. According to Tsegaye et al (2018) and Dagnaw et 
al (2018) adulteration is a serious problem in the honey value chain that affects the quality of 
honey and in some cases, it could be a cause for human health problems. The same authors 
reported that the common adulterants used are sugar, grain flour, crushed wax, banana, and salt-
like substance locally known as “Sheb”. In addition, the major value chain actors in adulteration 
are retailers, wholesalers, processors, and roadside sellers.    
 
Nowadays, honey from a dominantly single flower (mono-floral honey) is internationally 
demanded due to its unique nature, flavor, and importance. Characterizing honey by its botanical 
and geographical origin increases its commercial value. A study conducted in the Wag-Lasta 
honey production zone showed the presence of four distinct mono-floral honey types (Acacia, 
Hypoestes, Sorghum, and Echinops) with a mean dominance level of 51.6 to 81.2%. All of these 
samples had fulfilled national and international honey quality requirements (Tsegaye et al 2019). 
However, these mono-floral honey types didn’t get attention yet to penetrate the international 
market. 
 
CONCLUSION AND RECOMMENDATION 

Research has an indispensable role to improve the productivity of livestock and thereby the 
livelihood of smallholder farmers in the region and beyond. Through the course of the research 
undertaking, several technologies that can help to transform the sector have been generated 
although there is the issue of quality problems with some of the technologies. Genetic 
improvement, knowledge-based and very efficient veterinary service, and improved feeding 
management are the keys to transforming the livestock sector. In sheep, according to the 
potential of the breed, selective and/or crossbreeding are very important intervention areas to 
be scaled out. However, in goats, selective breeding in a community-based approach is the only 
option for the existing low-input production system as we learned from our research experience. 
In dairy, speeding up the genetic improvement activity using different reproductive technologies 
is paramount without missing genetic resource conservation. In addition, a lot has to be done on 
the milk value chain for both cow and goat milk. In poultry, introducing parent stock of improved 
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breeds, introducing improved breeds to smallholder farmers, youth, and women groups with 
improved packages have to be focused on. The traditional honey bee management and hive 
products handling have to be improved using improved technologies. Dry season 
supplementation of the honey bee colony and introduction of drought-tolerant honey bee floras 
are important to enhance productivity in the dry areas. The underutilized and underdeveloped 
fishery sector has to primarily promote aquaculture in the region. Besides, the deterioration of 
the different natural water bodies should not be neglected. Training, sophisticated research 
facilities, and strong extension services are required to further improve the quality of research 
and to transform the livestock sector. Besides, in livestock research, technology promotion 
demands relatively higher finance compared to other agricultural sectors. Hence, the 
government needs to give much attention and invest in livestock research and development to 
exploit the livestock resource in the region.  
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