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ABSTRACT 
 

Honey bee races in Ethiopia distributed in corner side of every agro ecological parts which determined by the ecology, 

climatic conditions and other related factors. These colony have distinctive features that can be distinguished one another 

and have their own physical and morphological variations. The review summarizes the performance of honey bee which 

included the hygienic, honey yield, aggressiveness or temperament, absconding, foraging and swarming behavior of the 

performances of honey bee races in Ethiopia. The races in the lowland areas were likely more aggressive which deduced 

to high resistance to pests and disease than races dominated in the high land area. However, the production and 

productivity of the races could likely depend on the vegetation cover, management and edaphic factors of the 

surrounding environment. It endorses that the races would likely need to further research works in the perspectives of 

breeding among the different types of races.  
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INTRODUCTION 

 

Ethiopia is the country that possesses hug number of 

honey bee population in the continent Africa which ranked 

the tenth but not gain the induced resource from the sector 

that might be the use of technology, variation in seasonal 

climatic conditions and the races of honey bee which makes 

variation in production and productivity (Amssalu, 2002). 

In Ethiopia, despite the potential of apicultural 

indicated that honeybee colonies do not perform resource, 

equally even under the same environmental conditions; 

production and productivity are relatively low. This could 

be attributed to many factors like management, and 

managerial practices, any environmental factors and races 

of honeybees. However, beekeeping is like other 

agricultural activity a sector has to be a profitable one. For 

this to happen known that the physical environment 

(Altitude, quality stocks have to be established in apiaries; 

vegetation, climate) greatly affects performance and the 

productivity of honey bee colonies the behavioral then 

multiplied and maintained (Meressa et al., 2016). 

However, Low productivity and poor quality of bee 

products related to the skill and knowledge and also 

processing materials or honey bee equipment of bee 

keepers; it related to the race of honey bee in their 

production and productivity in terms of aggressiveness, 

distance travel to attach the operator hygienic conditions of 

the hive by the colony also the influence on the hive 

product quality (Melkam et al., 2017). 

Hence, agro ecology affects the performance of honey 

bee which also cases to have variations in races. Based on 

these the races in low land were more aggressive than the 

high land areas. The production and productivities season 

of honey harvesting vary across location which related to 

the vegetation type and cover and also the flowering 

seasons. The foraging behavior, time of let and early 

foraging and distance travel for defending their enemies 

was other distinctive feature for the variations of honey bee 

races in Ethiopia (Meressa et al., 2016 and Melkam et al., 

2017). Therefore, the objective of these review were to 

compile the performance in terms of production and 

productivities and foraging behavior of honey bee races in 

Ethiopia. 

 

Bee keeping in Ethiopia 

Ethiopia has one of the longest traditions of bee 

keeping in the world. During the early period of king 

Ezana, around the 3rd century, wax was produced and 

needed for religious ceremonies and honey for dignity and 

the social elite for making traditional drinks/beverages. 

Despite its long history, beekeeping in Ethiopia is still an 

emergent sector of agriculture. The knowledge and skill of 
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honey production and honey and wax extraction of 

Ethiopian beekeepers is still very traditional. Low 

productivity and poor quality of bee products, lack of skill 

to manage their bees and bee products, passive market 

system, information asymmetry and lack of organized 

market inform of cooperatives are the major economic 

impediments for rural bee keepers; however, they face 

another primary concern. Most rural bee keepers cannot 

invest in inputs, process, pack, and transport their products 

to market to maximize their profit. The produced low-

quality products were forced to sell whole sell buyer at 

price lower than in domestic commercial market 

(Gezahegne, 2001a). 

Apiculture in Ethiopia creates the prospect for 

unplanned or low-income people to supplement their 

earning by the sale of harvested bee products such as honey 

and bee wax at a suitable market. Despite throughout 

deforestation across various regions of the country, special 

in south west still contain many nectar and pollen 

producing plants suitable to bees. Presently Ethiopia is 

listed as a third country to export honey by European 

commission. To export to European Union a number of 

requirements must be met the primary and the secondary 

requirements. The primary requirements listed were: viable 

to the market, listed in the EU inventory of third countries 

eligible to export honey to EU and clean honey. The 

secondary requirements comprised of the business relation 

with the buyer, a traceability system for quality control and 

hazard analysis and critical control points concept 

(Debissa, 2007). 

The sector also twinsets to areas where other 

agricultural activities are inadequate like severe agro-

systems where crop production is marginal and livestock 

cannot occur. Moreover, beekeeping alleviates and protects 

fragile environments since it is environmentally 

maintainable activity and can be integrated with other 

agricultural activities. Honey bees are good pollinating 

agents for flowering plants thereby increasing crop 

productivity and conserving plant biodiversity (Teferi et 

al., 2011). 
 

Honey bee performances honey yield 

Honey production and productivity depends on 

numerous factors and fundamental conditions of the 

production area. Though, type of the honey bee races, 

agro-ecology, weather conditions, availability of food 

(pollen, nectar and resins) and health status of the colonies 

and strength of the colonies could be considered as factors 

affecting yield. The honey yield results per year per hive 

of the colonies recorded difference honey products for 

different location and seasons. The mean honey yield (kg) 

per harvest per hive was 15.2 kg (Solomon and Likawent, 

2016) for A.m.monticolla colonies. The (CSA 2013) 

report showed the national average honey yield per hive 

annually reaches 19.8 kg. Furthermore, A. m. scutellata 

honeybee’s colonies produced an average of 10.5 kg 

honey yield (Tadele et al., 2014) however, the average 

honey yield of for A.m.bandasii 12 kg (Zewdu, 2012: 

Tesfa and Kasa, 2019). This production differences can 

be due to variations in the strain of bee and the quality of 

the queen in the individual colonies (Knoxfield, 2008). 

The annual honey production per traditional beehive 

ranges from 2 to 17 kg, with a mean production of 9.66 

kg (Reda et al., 2018). 

 

Defense Behavior 

The A.m.monticolla colonies with no strange reaction 
to honey bee’s activities, the colonies found to be high 
tempered in mid and high land area (Table 1). However, 
time taken for the 1st sting given to the leather ball by 
individual honey bee was much higher for mid and high-
altitude representations while it was very less in seconds 
for colonies in the lowland area (Solomon and Likawent, 
2016). The colony reacted to the examiner with highly 
defend to made sting during the movement of black ball at 
the entrance and during opening of the lid (Melkam et al., 
2017). Out of 42 observations made throughout the study 
period only 7.14% were reacted at a distance 0.29m away 
the hive entrance while 92.86 % did after hitting the lids 
twice. The study also showed that there was a significant 
difference among months. Someone can easily walk among 
the colonies during the day time after the colonies were 
inspected or data collections in the previous nights with no 
or very few stings (Tadele et al., 2014). The colony 
countered to the manipulator with highly attack to made 
sting during the movement of black ball at the entrance and 
during opening the lid and scored maximum 540 and 
minimum 80 stings recorded (Tesfa and Kasa, 2019). 

 

Hygienic behavior 

The hygienic behavior of Apis melifera species honey 

bee is, by nature cleaned against diseases and parasites 

(Kavinseksan et.al, 2004). Colonies in the midland and 

lowland agro-ecologies do have better hygienic behaviour 

than colonies of the highland area. This has been 

demonstrated by the highest number of pinned and killed 

brood cells (99.86% and 99.71% respectively) were 

noticed by the colonies and then removed from the hives 

(Solomon and Likawent, 2016). 
Al Ghamdi (2002) also found that A.m.jemenetica 

(Africanized honey bee race including Ethiopia) removed 
100% of the dead brood within 24hrs. According to Spivak 
and Gilliam, (1998), hygienic behavior is greatly different 
among and within bee populations and subspecies. 
Gramacho and Gonçalves (2009) also consider 
honeybees to be hygienic when 80-100% of the grubs killed 
are removed within 24 hours of the test. The colony of A.m. 
weyi gambella species was seat to test hygienic behavior. 
The percentage of pin killed remove ranges from 98.7 in 
January and minimal hygienic level recorded to 85.7 in 
June within 24 hours from a total of one hundred pin killed 
brood cells in addition to this less pin killed cell removed 
in march 88.1 (Melkam et al., 2017). This indicated that 
there was a significant effect of test time (month) on 
performance of A. m. species honeybee colonies in 
hygienic behavior. 

The variation in removing pin-killed capped brood 

between June and, November and December could be 

related to the performance of the colonies during different 

seasons. Starting from end of November the colonies 

became relatively stronger compared to June and stronger 

colonies might be more efficient than the weaker colonies 

(Tadele et al., 2014). Tested colonies in the mid land agro 

ecology reaches up to 99.5% of pin killed removal which 

do have better than colonies of the high land (94%) (Tesfa 

and Kasa, 2019). 
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Table 1: Defense behavior of different Apis mellifera honey bees races for defensive behavior in Ethiopia 

Honey bee races Time to aggressiveness (minute) Number of stings  Distance travels (m)  References  

A.m.monticolla H. land  258.57 37 193.53 Solomon and Likawent, 

2016 L. land  142.5 35.5 188.4 

M. land  260 31 181.5 

A.m. Wayi gambella 124 50 66 Melkam et al., 2017 

A.m scutellata NA NA 0.29 Tadele et al., 2014 

A.m scutellata 282 310 283 Tesfa and Kasa, 2019 

A.m bandansii NA 282 NA Nasamento et al., 2008 

NA= not available 

 

Swarming tendency 

The swarming tendency of the colonies were evaluated 

by counting the number of queen cells constructed from all 

colonies under the study and number of swarms produced 

during the normal honeybees’ reproduction season. These 

counted cells were removed immediately to avoid double 

counting. Africanized honey bees swarm at a rate far 

greater than European honey bees. They typically produce 

six to twelve swarms per year (Camazine and Morse, 

1988). In line to most findings in A.M Weyi gambella race 

construct 4.7 queen cells in January, which was maximum 

number of queen cells observed month in most colonies and 

not at all in some colonies, like March and June (Melkam 

et al., 2017). The result indicated as high swarming 

tendency was observed in October and November than any 

other seasons during the study period (Tesfa and Kasa, 

2019). 

The brood rearing pattern of A. m. scutellata honeybee 

colonies showed fast buildup of population between 

December and February. However, the fast colony build up 

was not accompanied by swarm initiation as the case in 

other honeybee populations in the country and the tropics 

as a whole. In fact, these populations produced almost no 

swarm in the study period (Tadele et al., 2014). Hence 

A.m.monticolla honey bee race reported different swarming 

tendency for the high land and low land agro ecologies. 

About 41.10% have demonstrated a swarming tendency in 

the highland representation by showing more swarming 

initiations through queen cell establishment, whereas in the 

lowland area only 27.40% of the colonies showed a 

swarming tendency (Solomon and Likawent, 2016). 

 

Absconding tendency 

The absconding was very serious among the tested 

colonies due to frequent disturbances, pest attacks shortage 

of bee forage, lack of bee shelter and generally poor 

management. The highest absconding rate (37.50%) was 

recorded from the midland representation area followed by 

the lowland area (33.33%). These results have also 

coincided with the results of Zewdu (2012) who have 

studied in the highlands of Ethiopia. The study area has 

been identified as a hotspot area for wax moth infestation 

which was also observed from the absconded colonies. This 

was most prevalent for some weak hives which couldn’t be 

kept strong enough throughout the year especially during 

prolonged dearth periods in relation to the availability of 

bee forage. 

Moreover, informal personal communications with 

local beekeepers around the study area has also supported 

our observation and summarized results. Besides, higher 

absconding tendency was most observed at the midland and 

lowland than the highland representations, which might be 

associated with the difference in the length of dearth period 

among the agro ecologies. An absconding was the release 

of colony to leave the nest and searching to another in A.M 

Weyi gambella around 26% from a total colony leave their 

nest at the time of pollen and nectar shortage mainly at the 

end of May to July (Melkam et al., 2017). 

The absconding was very serious among the tested 

colonies due to frequent disturbances, pest attacks, 

shortage of bee forage in the rainy season which might be 

due to dearth or pesticide application used for crop 

production in the area. On average 20.3% of absconding 

was observed at study. Studies also showed that most of the 

time frequent disturbance of colonies might be leads to the 

absconding because of the Africanized honey bee species 

are more aggressive for the external disturbance. That 

indicated over the last three years of the study period at the 

time of pollen and nectar shortage mainly July to August. 

High absconding was observed also during colony transfer 

from traditional hive which might be due to lack of internal 

feeding and not using queen cage (Schneider, 1990). 

 

Foraging behavior 

It is known that the foraging activity of honey bees is 

initiated in early morning and finishes in the evening. In 

some studies, honey bee workers started foraging activity 

at 6.17 am (Joshi and Joshi, 2010). The result that generated 

to foraging behavior 50% of the colony foragers flow 

earlier at 6:40 am within five minutes and some colony 

around 15% foragers of them much earlier up to 6:25 am in 

the morning. However, the foraging activities may be 

influenced by weather condition and the region of the area 

associated. The same way foragers come back to their nest 

after completing the foraging activities before the sun set 

in this regard 40% foragers of the colony let until 6:25 pm 

whereas others 21% foragers of them let up to some 

differences in fraction of minute at 6:26 pm which was the 

minimum value of foragers that recorded within five 

minutes (Melkam et al., 2017). 

Even though the time of finishing bound via time there 

were many factors like seasonal variation as a result of sun 

direction due to geographical location influences activities 

(Melkam et al., 2017). Reyes-Carrillo et al. (2010) found 

high pollen collection is done in the early morning while 

low amounts of pollen were collected in the afternoon. 

Pernal and Currie (2010) reported a higher foraging rate 

mean occurred during the afternoon period (36.02 foragers/ 

min) than during the morning period (17.66 foragers/ min). 

As foraging behavior depends on the availability and 

type of floral resources in the area, the honeybees adjust 

their foraging activity according to the flowering periods of 

the available resources in their surroundings. The foraging 

behavior of honey bee races (A. m. monticola) which have 

been assigned to different agro-ecologies did show high 

competence to the natural resources by exhibiting early (as 
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early as 5:25am) foraging. The colonies were also observed 

coming back from foraging as late as 7:04pm (Solomon and 

Likawent, 2016). 

 

Conclusion and recommendations 

Apiculture is the second income generating activities 

in most part of the country next to crop production. 

However, the use of technology by the beekeepers is still 

scarce that lagging behind the production and productivity 

and quality as well as the quantity of hive products. The 

only focused hive products in the country recorded for their 

honey, wax and colony for some of the products by the 

beekeepers. 

Honey bee races in the country distributed for each 

corner of the agro ecologies that vary based on the climatic 

conditions, vegetation cover, altitude and other abiotic and 

biotic factors. In this review about five honey bee races 

included almost all the Apis melifera species were 

incorporated for their performances in terms of absconding, 

defensive, boney yield, hygienic, swarming and foraging 

behaviors of the honey bee species. Africanized honey bee 

races were more aggressive and migratory type than the 

western honey bee races. 

The review would recommend to needing further 

generating of research information on the breeding aspects 

of the honey bee in the country and developing 

identification means on the morphological and anatomy 

aspects of the honey bee characteristics and also the policy 

makers directed to increase the honey bee products further 

more on hive products in addition to honey and wax 

production. 
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