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  Abstract 
The study was conducted in Horo districts of Horo Guduru Wollega Zone, Oromia 
Regional state, western Ethiopia to assess beekeeping practices. The peasant asso-
ciations of the districts were stratified into highland and midland. From each 
agro-ecology, three peasant associations (PA’s) were selected purposively based 
on beekeeping potentials and accessibility. Furthermore from each PA’s 30 bee-
keepers and a total of 180 beekeepers were selected using purposive sampling 
method. The selected beekeepers were interviewed using pre-tested structured 
questioners and single-visit-multiple formal survey method to collect the data. 
Data were analysed using SPSS version 20 software. The survey result indicated 
that 66.3% of the beekeepers started beekeeping by catching bee swarms freely, 
while the remaining 17.6% 14.4% and 1.7% getting bee colonies through gift from 
parents and both catching bee swarm and gift from parents and through inheritance 
respectively. The data revealed that majority about (96.2%) of the respondents 
follow traditional production system. An average honeybee colony holding size 
per household head of the study area was about 9.58, 2.18 and 2.62 with mean 
honey yields of 5.14kg, 15kg and 22.54kg from traditional, transitional and mod-
ern beehives respectively. However, as the study result indicated 68.5% respon-
dents replied that decreasing trends in the number of honeybee colony and the 
honey yields due to pesticide and herbicide application (22.%), Pests (16.6%), 
absconding (15.5%) and Migration (12.7%). The behaviors of the bees were docile 
(27.1%), aggressive (49.7%), and very aggressive (23.2%). As the result indicated 
that indiscriminate use of agro-chemicals (31.4%), honeybee enemies (21%), lack 
of bee forages (19.3%), lack of protection against bad weather (16%) and poor 
management of beekeeping (13.3%) were reason of honeybee absconding in the 
study area. About 99.5% beekeepers responded that the incidences of reproductive 
swarming of honeybee colony in their apiary while the remaining 0.5% had no 
awareness about swarming. The current study showed that the beekeepers inspect 
their hive externally (87.8%), internally (9.4%) and not inspect their honeybee 
colony (2.8%). The common smoking materials in the study area was Ekebergia 
capensi (somboo) (49.4%), Olea europaea (ejersa) (22.2%), cow dung (dike) 
(16.7%), Karabicho (6.10%), Beeswax (gaga) (5%) and Gari (0.6%). In general, 
the present study showed that the area is very potential for beekeeping and major-
ity of the households keep honeybees. Thus, strong extension, technical interven-
tion and technology adoption is important to improve the beekeeping system of the 
area so that it can meaningfully contribute to the livelihood of small holder large 
beekeepers in Horo district. 
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1. Introduction 

In Ethiopia, beekeeping is one of the important agricultural activities most broadly spread making substantial contri-
bution to household food security. It provides income, quality foods and assets to the rural beekeepers [1]. Owing to its 
tremendous agro-climatic conditions and biodiversity, the country is home to most diverse flora and fauna [2] and [3]. 
This makes the country highly suitable for sustaining a large number of bee colonies [4]. According to [5], about 
6,523,969 million bee colonies are estimated to be managed in the rural sedentary areas of the country. From these total 
beehives, 3,185,361 beehives are from Oromia Region accounting about 49% of the country’s bee colony population. 
With this bee colony population, the country is one of the leading honey producers in Africa and third largest beeswax 
producer in the world [6]. An Ethiopian honey production accounts approximately 2.5% of world production and 21.7% 
of African honey production [6].  

Owing to increase in income and human population, there is large growing demand for natural products like honey 
and other bee products worldwide for its high nutritional and/or medicinal values [7] and [8]. However, being the lead-
ing honey and beeswax producers, the contribution of the sub-sector to the agricultural GDP (1.3%) [8] Which has nev-
er been corresponding with the huge numbers of honeybee colonies and the country’s immense resources for beekeep-
ing [9]. Furthermore, the beekeeping development of the country and its benefit are currently challenged by many and 
interrelated factors like ecological degradation, recurrent drought, farmland expansion, recently emerging bee pest and 
diseases, indiscriminate use of agro-chemicals, low technology input, poor pre and post-harvest management, inade-
quate extension services and poor marketing infrastructure [10] and [1]. Low productivity and quality of bee products 
are also among the major economic impediments for beekeepers [11].  

Horo district is one of the districts of Horo Guduru Wollega zone of Oromia regional state. Like the other parts of the 
region, beekeeping is one of the traditional activities in the district practiced as side-line to other agriculture like crop 
production and animal husbandry. With its suitable agro-climatic conditions and biodiversity Horo district is highly 
suitable and very ideal place for beekeeping and hence, about 44% of the total households living in the district practices 
beekeeping [12]. However, the beekeeping and honey systems prevailing in Horo district is not characterized and do-
cumented. Therefore, this study aims to characterize and document the beekeeping and honey production systems of 
district.  

2. Materials and Methods 

2.1. Description of the Study Area 

Horo district is one of the districts Horo Guduru Wollega zone of Oromia regional State, Ethiopia. The district is lo-
cated at 340 km west of Addis Ababa with 9º 34´N latitude and 37 º 06´ E longitudes (Figure 1). The district consists 
114,243 of human population of which 57,022 males and 57,221 females. The district is mainly characterized by two 
major agro-ecologies, namely; highland (49.8%) and midland (48.9%). Total land area of the district is 77,998 ha of 
which 71% of the area cultivated with crops, 8.3% used for pasture, 12% covered by forests, 6% swampy and the re-
maining 2.7% unproductive or degraded [13]. Mixed crop-livestock agriculture is the main stay of the farming com-
munities and maize, wheat, barley, Teff, field peas and faba beans, potatoes, other fruit and vegetables are the major 
grown crops. Livestock species raised in the district include cattle, sheep, horses, poultry, goats, donkey, mules and bee 
colonies. The district have only one long rainy season from March to mid-October with mean annual precipitation of 
about 1800mm [12], mean temperatures of 22⁰C [13]. 

2.2. Sampling Techniques and Sampling Size 

The study was community based cross-sectional survey based on the representativeness from the two agro-ecological 
zones with respect to honeybee colonies potential, 6 Kebeles administrations (Midland 3 and Highland 3) were selected 
using purposive sampling technique. Per Kebele administration 30 beekeepers a total of 180 respondents from the two 
agro-ecological zones were selected from based on owing bee colonies using random sampling method. The selected 
beekeepers were interviewed using structured questionnaires that was pre-tested and translated into Afan Oromo lan-
guage.  
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Figure 1. Location map of the study district. 

2.3. Methods of Data Collection and Data Sources  

Both primary and secondary data were collected to achieve the objectives of the study. Secondary data were obtained 
from reports of district Agricultural Development Office, Zonal Agricultural Development Office, NGOs and other 
published and unpublished materials. Whereas, the primary data was collected through household interview key infor-
mant interview and focus group discussions. The primary data collections were run through household interviewing 
sample respondents on structured questionnaire. Pre-testing of the questionnaire was made as a pilot survey and mod-
ification was made on the questionnaire was done on the basis of information obtained during pre-testing. Sin-
gle-visit-multiple-subject formal survey method [14] was also a part of data collection on various aspects of beekeeping 
production and management practices. Enumerators were recruited and trained to collect the data under the supervision 
of the researcher. Key informant interview included district beekeeping expert, development agents (DAs) of the study 
area, farmer beekeepers and the focus group discussions included the purposively selected PA leaders, DAs and bee 
technicians, and some individuals who are believed to be knowledgeable on beekeeping.  

3. Results and Discussion 

3.1. Socio-Economic Characteristics of Households 

3.1.1. Sex of respondents 
From the total of 180 sample households interviewed, about 98.9% were male headed and the rest 1.1% were female 

headed households (Figure 2). The report shows that beekeeping activity is dominated by males and women are not 
allowed to involve in beekeeping activities in the study area. This study investigation is similar with the investigation at 
the various parts of the country illustrating that Ethiopia traditionally beekeeping is men’s job in Sothern Ethiopia [15], 
beekeeping is male headed households dominated activity in Tigray [16] and beekeeping as men’s dominating practice 
in Bale [17]. Consequently gender prohibition remains decline productivity, given the well-known fact that the woman 
contributes more than half to the household’s food and cash crop production and questions that fact that beekeeping can 
be done by any sex. 

3.1.2. Age of respondents 
Survey result showed that the beekeepers household head age ranges from 20-81 years old with mean age of 46.12 

(Table 1) of which more than 86% of the respondents are less than 50 years. The finding shows that the majority of the 
beekeepers are in their active and productive age group and there was no significant difference (P>0.05) in age between 
the studied peasant associations (PAs) (Figure 3). This result shows that beekeeping can be performed by all age groups 
and reasonably without any difficulties and more actively performed by younger age groups. Similarly [18] reported the 
most productive age are actively involved, accommodating experiences from elders and finally become independent 
beekeepers. 
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Figure 2. Sex of respondents in the study area. 

 
Figure 3. Mean age of respondents in the study area. 

3.1.3. Family size of the respondents 
The beekeepers that have different family size were engaged in beekeeping activity. The mean family size of the 

household beekeepers of the study area was 5.78 (Figure 4).  

 
Figure 4. Mean family size of respondents in the study area. 
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5.6% are with elementary and junior school (grade 1-8), high school and preparatory school (grade 9-12) and middle 
level profession (level I-IV) attended, respectively (Figure 5). In the study area educational level has a significant effect 
on technology adoption and it may have great importance in identifying and determining the type of development and 
extension service approaches in order to improve the livelihoods of small holder beekeepers (farmers). As the study 
result indicated, those beekeepers with an education category of grades 9 and above were adopting improved beekeep-
ing technology, holds high number of honeybee colonies and practices good honeybee management. Similar reports 
were noted by [19], [20] and [17]. It is also observed that education had significant effect on adoption of improved bee-
keeping technology, beekeeping experience and number of bee colony holdings between illiterate and literate beekeep-
ers. Similarly as study result showed that those beekeepers with in education category of grades (9-12) and hold TVET 
education certificate in Level I-IV had more bee colony with frame and transitional beehives of produced quality bee 
products and involved in bee product marketing. It is observed that literate beekeepers holds more honeybee colonies 
with improved beekeeping technology, practices better honeybee management and more involved in honeybee product 
marketing than illiterate beekeepers.  

 
Figure 5. Education status of beekeepers in the study area. 

3.2. Major Beekeeping Activities  

3.2.1. Sources of Honeybee Colonies and hive placement 
The study result indicated that 66.3% of the beekeepers started beekeeping by catching bee swarms, while the re-

maining 17.6% 14.4% and 1.7% getting bee colonies through gift from parents and both catching bee swarm and gift 
from parents and through inheritance respectively (Figure 6). In the study area, majority of the beekeepers was started 
beekeeping through catching bee swarms freely. This finding agree with [17], [21], and [18] reported that majority of 
beekeepers initiated beekeeping through swarm catching in Bale zone of Oromia Region, Burie district of Amhara re-
gion and Gomma district respectively. However, it also showed that there were no single respondent beekeepers that 
started beekeeping through buying honeybee colony as a result of honeybee colony selling is uncommon in the study 
area. 

 
Figure 6. Sources of honeybee colonies in the study. 
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As the study result indicated that household beekeepers place their traditional hive at backyard (2.3%), under the 
eaves of the house (19.9%), under the shelter (1.1%), hanging on the trees near homestead (26.5%), hanging on trees in 
the forest area (1.7%), both under the eaves and hanging on trees near homestead (47.9%) and hanging on the trees near 
homestead and in the forest area (0.6%). However, about 49.84%, 11.83% and 58.33% beekeepers place intermediate 
beehive at back yard, under the eaves house and under the shelter and about 42.6%, 17.1%, and 40.3% place mov-
able-frame hives at back yard, under the eaves house and under the shelter (Figure 7). 

 
Figure 7. Placement of different beehives after getting colony. 

3.2.2. Honeybee colony holding and composition  
Regarding the honeybee colony holding in the study area, the result showed that the mean honeybee colony holdings 
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lo Dale (8.41), Didibe Kistana (8.49) and Gudina Abuna (8.18). The high colony owning at Decha Chabir (10.49) and 
Bone Abuna (10.47) peasant associations might be due to the presence of abundant honeybee flora and favorable envi-
ronment for beekeeping. However, no significant difference (P>0.05) was observed between Leku Ergu (8.44), Gitilo 
Dale (8.41), Didibe Kistana (8.49) and Gudina Abuna (8.18) peasant associations (Table 2). This might be the three 
kebeles have no abundant honeybee flora as Dacha Chabir and Bone Abuna kebeles. The overall mean of the study area 
was 9.08 honeybee colonies per household in traditional production system. This results agree with [21] and [17] re-
ported that the mean honeybee’s colony holding in traditional hive is 7.75 per household.  

 
 
 

2.3%

19.9%

1.10%

26.5%

1.7%

47.9%

0.6%

49.84%

11.83%

58.33%

42.6%

17.1%

40.3%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

Pe
rc

en
t

Placement of  different hives

Traditional 

Transitional 

Moveable frame 



Alemayehu Tolera, Desalegn Begna, Simret Betsha 
 

 

DOI: 10.26855/ijfsa.2022.03.007 50 International Journal of Food Science and Agriculture 
 

Table 1. The average honeybee colony (three hives) per households in the study 

Number of honeybees colony owning (N=180) 
Kebeles Range Mean+ SE 

Leku Ergu 3-45 8.44 + 0.49b 
Gitilo Dale 3-60 8.41 + 

Dacha Chabir 
1.02b 

3-80 10.49 + 1.26a 
Didibe Kistana 3-65 8.49 + 1.26b 
Gudina Abuna 3-75 8.18 + 1.41b 
Bone Abuna 3-91 10.74+ 1.13a 
Overall mean 3-91 9.08 + 1.095 

Different letter (ab) across the column indicate significant difference at p<0.05 level, SE= Standard Error, N = number of respondents 

Regarding the compositions of beehives types, as the study result showed that majority of the beekeepers, about 
26.7% only use traditional hive. Whereas, about 1.7% and 0.6% of household beekeepers were use only transitional and 
moveable frame hive (Figure 8). This finding indicated that low adoption of improved beekeeping technology in the 
study area. This low adoption of improved hive technology might be due to high cost beekeeping equipment, difficult to 
construct, poor beekeeping extension services, lack of know how about improved beekeeping. 

 
Figure 8. Distribution of bee hive types in the study area. 
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was 9.58 per household. This finding indicated that the mean honeybee colony holding per-household head in the study 
area was not more than ten beehives. Similarly, [15] and [17] reported that in average the high land of Ethiopia beekee-
pers normally do not possess more than 10 beehives. 

Table 2. Average traditional hive per households in Horo district 

Number of traditional honeybees colony owning (N=180) 

Kebeles Minimum Maximum Mean + SE 

Leku Ergu 5 13 8.96 + 0.38b 

Gitilo Dale 5 12 8.86 + 0.33 b 

Dacha Chabir 4 50 10.63 +1.42a 

Didibe Kistana 5 13 8.53 + 0.47 b 

Gudina Abuna 5 16 9.80 + 0.57 b 

Bone Abuna 4 80 10.70 + 2.42a 

Overall mean 4 80 9.58+0.93 

Different letter (ab) across the column indicate significant difference at p<0 .05 level, SE= Standard Error, N = number of respondents. 

According to survey result, traditional beekeeping is placed in two forms, namely; near homestead and under the 
eaves of the house beekeeping. Near homestead beekeeping which is practiced in near home by hanging beehives on 
long trees (Cordial Africana, Eucalyptus camaldulensis and Podocarpus falcatus) and with no management care for 
honeybees and their products. This type of traditional beekeeping is the dominant honey production in the study area. 
However, beekeeping under the eaves of the house which is practiced around homestead with relatively better manage-
ment provided to bee colonies (providing powder, syrup and water) as compared to near homestead beekeeping. Ac-
cording to information gathered from respondents, forest beekeeping is not common in the study area most likely due to 
predator and theft.  

 
Figure 9. Traditional beekeeping under eaves of house on the top and on trees near homestead at bottom in Horo district. 

3.3.3. Transitional hives beekeeping practice 
It is one of the improved bee hive technology of beekeeping practiced in the study area. As the study result indicated 

that about 1.7% of household beekeepers use only transitional beehives (Figure 3). The distribution of transitional bee-
hives in the study area was very limited and this probably due to poor beekeeping extension services and weak inter-
vention by government and non-government organizations in the study area. The study result illustrated that the average 
transitional honeybee colony owned per household heads were 2.62 which is insignificant as compared to traditional 
hive beekeeping practice. However, currently efforts are made by NGOs (education for development association) 
(EFDA), Government Organizations namely; sustainable land management office and Agricultural Growth Program in 
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providing training to model framers focused on practical demonstration that equip the beekeepers with skill and right 
attitude to prepare their own Kenya top bar (KTB) from locally available material to conquer the high cost of invest-
ment and existing limitation of traditional beekeeping practice. 

3.3.4. Modern hives 
Modern beehive is the improved beehive technology of beekeeping practiced in the study area. The types of beehive 

used mostly determine the quantity and quality of hive products. Accordingly, the results of the study showed that, the 
application and adoption of movable-frame hive was very low as compared to traditional beehive with overall mean 
holdings of 2.18 with maximum 10 and minimum 1 hives per household. This is probably because of poor beekeeping 
extension services, high cost of investment and weak intervention on beekeeping by Government and non-government 
organizations in the study area. Accordingly, about 1.1% of model farmers were constructed modern hive from locally 
available materials’ and practicing beekeeping. This indicated that beekeepers have an indigenous knowledge and ini-
tiation to incur their income as to improve their livelihood. Thus, providing strong extension services coupled with gov-
ernment and non-government intervention is crucial to encourage beekeepers to sustain beekeeping in the study area. 
According to information gathered from the beekeepers’ currently, the costs of movable frame hive ranges from 1,000 
to 1,200 Ethiopian birr which is not reasonably priced by small holder farmers. In addition, movable-frame hives con-
sent to suitable colony management and use of a higher level technology with larger colonies, and can give higher yield 
and quality honey but are likely to require high cost of investment and trained man power [22]. 

 
Figure 10. KTB made from local available materials at Horo.  

 
Figure 11. Movable frame hive made from timber on the left and locally available materials on the right at Horo. 
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3.3.5. Beekeeping trends in Horo 
As the study result showed, the majority (96.2%) of the respondents follow traditional production system with only 

few beekeepers started using transitional (1.8%) and movable-frame (2%) beekeeping production system in the study 
area. Adoption of improved beehive technology is low probably due to poor extension services and high cost of invest-
ment. Similarly, [17] also reported about 98.26%, 0.3% and 1.36% of beekeepers follow traditional, transitional and 
Modern (moveable frame) production systems respectively in Bale Zone, Oromia region. Additionally, [23] also re-
ported that related figures for the beekeepers in Adami Tullu, Jido Kombolcha in the mid rift valley of Ethiopia. 

As the study result indicated about 68.5% of household beekeepers responded that the number of honeybee colony 
and their yields was declining overtime due to pesticide and herbicide application, pests, absconding, migration and lack 
of honeybee forage (Table 3). This finding agree with [17], [21], and [24] who reported pesticides and herbicides appli-
cation, poor management, lack of improved beehives, shortage of bee forages, drought, lack of water and declining 
number of bee colonies as reasons for the products and honeybee population reduction. However, about 27% and 4.5% 
of respondents agree with increasing and stable way of production trends respectively. However, those respondents 
agree with increasing trend were due to having awareness of beekeeping production system, presence of good market 
price for bee products, availability of good honeybee flora, use of improved beekeeping technologies and good man-
agement of honeybees in the study area.  

Table 3. Cause of decreasing trend of beekeeping in Horo 

Total Sample size (N=180) 
Cause of Decreasing trend % Rank 

Pesticide and herbicide application 22.7 1st 
Pest 16.6 2nd 

Absconding 15.5 3rd 
Migration 12.7 4th 

Lack of bee forage 10.5 5th 
Drought 8.2 6th 

Bee Disease 7.7 7th 
Poor management (lack of attention) 3.9 8th 

Lack of credit 2.2 9th 

Note: For each rank, the causes of absconding trend can be evaluated out of 100% by multiple response analysis. 

3.3.6. Characterization of honeybee’s behaviours 
Beekeepers have their own skill and indigenous knowledge of characterizing honeybees specially the colour and 

stinging behaviour of the bees. As the study result, the household beekeepers categorize their honeybees as black 
(45.9%), red (faki) (23.8%) and mixture of black and red (30.3%). Beekeepers in the study area characterized those bees 
with mixture of black and red as very aggressive in stinging behaviour and the red bees locally named “Faki” they be-
lieve that this type of honeybee is productive. Whereas, those bees black in colour is docile in behaviour and less pro-
ductive as compared with red color bees. Furthermore, beekeepers behaviourally characterized their honeybee colonies 
based on their stinging behaviour as very aggressive (23.2%), aggressive (49.7%) and docile (27.1%). As the study re-
sult indicated, this honeybee behavioural characterization result of the study area was similar with the honeybee races of 
A.M bandasi and A.M Scutellata. Similarly, this finding agree with [17] and [25] that they reported similarly for A.m 
bandassii the bee races that commonly found in sub moist central highland of Ethiopia and Apis Mellifera Scutellata in 
the west, south and southwest humid midlands. 

3.3.7. Incidence of absconding and migration  
According to the study result, migration of honeybee colonies incidence occurred March to May (35.6%), September 

to November (22.8%), December to February (20%), June to August (19.4%) and no response (2.2%) (Figure 12). From 
these results of the study, the cause of migration of honeybees from March to May (35.5%) might be due to the dearth 
period mostly drought and high temperature of the area. Besides to this, the migration of honeybee in the months of 
September to November (22.8%) and December to February (20%) was happened directly following the main honey 
flow season. Similarly this finding agree with [17], mainly migration honeybee colony occurred from March to May 
(43.3%) might follow the dearth period mainly drought due to high temperature of the area in Bale Zone, Oromia region. 
Additionally, [23] reported that there was absconding and migration immediately following the main honey flow season 
and continued throughout the dry season (mainly from October-March) up to the next active period in Adami Tulu, Jido 
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and Kombolcha districts in mid rift valley of Ethiopia.  

 
Figure 12. Honeybee migration incidences in the study area. 

On the other hand, as the study result showed that about 88.3% of beekeepers responded absconding of their honey-
bee colonies with the absconding frequency take place from March to May (38.8%), followed by September to No-
vember (19.3%), December to February (17.1%), June to August (13.8%) and no know how about absconding (10.5%) 
(Figure 13). 

 
Figure 13. Honeybee absconding incidences in the study area. 

As the study result revealed that the main reason of absconding of honeybee colonies in the study area was due to in-
discriminate use of agro-chemicals (31.4%), honeybee enemies (21%), lack of bee forages (19.3%), and poor manage-
ment of beekeeping (13.3%) (Table 4). In the study area, different mechanisms were used to overcome honeybee colo-
nies absconding which include: cleaning and smoking the beehive, using bee enemies’ protection mechanisms, provid-
ing supplementary feeds, queen clipping, leaving honey combs during harvesting and queen caging (locally 
made/purchased from market).  

Table 4. Reasons of honeybee absconding in Horo district 

Total Sample size (N=180) 

Reason of honeybee absconding percentage Rank 

Indiscriminate use of agro-chemicals 31.4 1st 

Honeybee enemies 21 2nd 

Lack of bee forages 19.3 3rd 

Lack of protection against bad weather 16 4th 

Poor management of beekeeping 13.3 5th 

Note: For each rank, the causes of absconding trend can be evaluated out of 100% by multiple response analysis.  

35.6%

22.8%

20%

19.4%

2.2% March to May
September - November
December- February
June - August
No response
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3.3.8. Honeybee colony swarming and swarm control 
As the study result showed that about 99.5% responded that the incidences of reproductive swarming of honeybee 

colony in their apiary while the remaining 0.5% had no awareness about swarming. As household beekeepers responded, 
the frequency of swarming were depends on the availability of honeybees flower and season of the swarming occur-
rences. About, 82.8% of the respondents had experience of catching honeybee colony swarm and the remaining 17.2% 
respondents had no swarm catching experience. As the study result indicated, majority of the respondents have an ex-
perience and indigenous knowledge of catching bee swarms in the study area. This result agrees with report of [21] who 
reported 85.80% experience in catching swarm for beekeepers in Burie District of Amhara Region. Additionally, [17] 
also reported 84.4% of beekeepers in Bale Zone, Oromia Region practice catching swarm. On other hand about 77.8% 
of household beekeepers responded that swarm had merit to unite weak colony, replace non-productive colony and in-
crease their number of colony. However the remaining 22.2% of beekeepers responded as swarming has no advantage. 
As the study showed that majority of the respondents (77.8%) were controlling reproductive swarming by supering 
(those who had moveable frames), using large volume of hive, removing of queen cell, harvesting or cut combs, return-
ing back to mother colony. This result implies that the household beekeepers have an experience of controlling honey-
bee swarms in the study area.  

3.3.9. Honeybee colonies inspection 
As the study result indicated, the household beekeepers inspect their honeybee colonies externally (87.8%), internally 

(9.4%) and not inspect (2.8%) (Table 5). This indicates that majority of beekeepers of the study area inspect their bee-
hives externally to check as the beehive was save from predator and ripeness of honey by honey odour and bee cluster 
of honeybees at the entrance. This might be due to the difficulty of the traditional hives for internal inspection mainly 
due to its placement (hanged on tall trees) and fixed combs attached to the body of traditional beehive. Similarly [26], 
[17], [23] and [18] reported that farmers in Ethiopia do not commonly practice internal hive inspection due to the diffi-
culty of the traditional hives for internal inspection which is fixed combs attached to the body of traditional beehive. 

Table 5. Hive inspection frequency in Horo district 

Total Sample size (N=180) 

Frequency of inspection 
Internal External 

Frequency % Frequency % 

Every day 4 2.2 9 5 

Every three day 3 1.7 11 6.1 

Every week 5 2.8 12 6.7 

Every two week 7 3.9 15 8.3 

Every month 8 4.4 20 11 

If necessary 39 21.5 44 24.4 

Not at all 114 63 69 38.3 

Total 180 100% 180 100% 

3.3.10. Indigenous knowledge of beekeeping 
In the study area beekeepers have deep indigenous knowledge of traditional beekeeping. As the study result, the 

household beekeepers of the study area have an indigenous knowledge of constructing hives from locally available ma-
terials, plastering with mud, covering with grass, smoking baited hive with good attractant materials. Additionally, bee-
keepers have an experience of honey harvesting time by its odour, observing the clusters of honeybees at the entrance, 
hearing the buzzing sound and insert stick to beehive to check for honey presence. According to the study result, bee-
keepers have an experience to controlling reproductive swarming by removing brood, strengthening of colony by feed-
ing like basso (powder of barely), identify plants utilized by bees, their flowering times, and poisonous plants to bees. 
In addition they use honey as local medicine, control of honeybee enemies by different means like cleaning around api-
ary and painting lubricant on hive stand, using ash, putting plastic on hive stand, using strings around the entrance of the 
apiary site for honey badger, identifying queens, swarm catching, identify quality of honey by viscosity, identifying 
adulterated honey by smelling, identifying quality honey by tasting and looking colour of honey. This indicated that the 
household beekeepers have good indigenous knowledge and experience of beekeeping in Horo district. This finding 
agrees with [17], [27] and [21] reported that beekeepers have deep indigenous knowledge of beekeeping practice. Fur-
thermore, supporting indigenous knowledge of the beekeepers by scientific research has significant contributions to the 
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beekeeping development and paramount importance to boost honey production and other hive products in Horo district 
in particular and the country in general.  

3.3.11. Honey yields from different beehives 
The amount of honey yield differ from hive to hive type and from one agro-ecology to another agro-ecology depend-

ing on different factors (like weather condition, the availability of flora, colony strength and management) exists. The 
study result revealed that the overall mean of honey yield harvested per hive per year in the study area during study time 
(November to mid-January) was 5.14kg, 15kg and 22.54kg from traditional, transitional and moveable frame hives re-
spectively (Table 6). 

Table 6. Honey yields from different beehives at Horo district 

Types of hives Honey yield/hive/yrs. (mean in kg) 

Traditional hives 5.14c 

Transitional hive 15b 

Moveable frame hive 22.54a 
abc Means with different superscript letter are significantly different at P<0.05.  
As the study result revealed that there were high significant difference (P<0.05) between the three types of hives in 

terms of yield per hive per harvest and also between two agro-ecology of the study area. This was probably because of 
the fact that the variability of flora and whether condition differences exists between two agro-ecology of peasant asso-
ciations, difference in colony strength, hive technology used and management practices of beekeepers. As the study 
result showed that the highest honey yields from traditional hive were recorded at the midland (6.01±0.41) which might 
be relatively higher flora coupled with suitable environment could found in the midland. The lowest honey yield from 
traditional hive was recorded at highland (4.26±0.15) (Table 7) which might be because of the most highland cold 
weather condition. From this study, it is realized that midland area is more favourable for beekeeping than highland 
areas. Similarly [20] reported that the average amount of honey harvested per traditional hive in West, South West and 
North Shewa zones to be 6.2kg. Additionally, [17] reported that the average amount of honey harvested per traditional 
hive in Bale zone, Oromia Region was 5.7 kg.  

Furthermore, the study result showed that, the lowest honey yield from transitional hive per harvest was recorded at 
highland (13.3±1.75) agro-ecology (Table 7). This was probably because of the most highland cold weather condition 
and poor management practices of beekeepers. However, the highest honey yields were recorded at midland 
(16.76±1.98) agro-ecology (Table 7). This might be because of suitable midland whether condition, good management 
practices of beekeepers and relatively higher flora could found in these peasant associations. From this study, it is con-
cluded that midland area is more favourable for beekeeping than highland areas. However, the study result revealed that 
there is no significance difference (p>0.05) in honey yields from modern hive at highland (19.96±1.72) and midland 
(22.63±1.08) (Table 7). This is probably due to good management practices (providing supplementary feed, frequent 
inspection, supering at right time). Generally, the honey yield from moveable frame hives at both agro-ecology were 
significantly different (P<0.05) from transitional and traditional hives. This is probably due to the existence of space for 
increasing performance of these beehives through good management practices coupled with favourable beekeeping en-
vironment. [28] Reported relatively lower value than the current result. That is the average amount of honey harvested 
per hive per year from transitional hive and modern hive were 10.83kg and 15.2kg, respectively in Wonchi district of 
south west shoa zone. Similarly, [29] reported a comparatively higher value than the current finding. These authors re-
ported that the average amount of honey harvested /hive/year from traditional and modern hive 20-25kg and 45-50kg 
respectively. These deviation in honey yield in different beehives and agro-ecologies might be attributed to variations in 
bee forages availability, weather conditions of an area, difference in management practices, used improved beehive 
technology and other factors. 

Table 7. Honey yield (kg) obtained from different type of beehives per-harvest/hive/ year of the study area 

Total Sample sizes (N= 180) 

Kebeles ( in agro-ecology) 
Types of beehives 

Traditional (Mean + SE) Transitional (Mean + SE) Moveable frame (Mean + SE) 

Highland 4.26±0.15 Bc 13.3±1.75Bb 19.96±1.72Aa 

Midland 6.01±0.41Ac 16.76±1.98Ab 22.63±1.08Aa 
AB Means across the column with different superscript letter are significantly different at P<0.05 and abc Means across the row with different super-

script letters are significantly different at P<0.05, SE= Standard Error, N= Number of respondents. 
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3.3.12. Smoking materials and its effect on honey quality 
The study result showed that there was different smoking materials were used in order of their importance and avail-

ability in locality for controlling honeybees whenever inspecting the colony and harvesting honey. As the study result 
revealed that, the common smoking materials used during honey harvesting and inspection in the study area were Eke-
bergia capensi (somboo) (49.4%), Olea europaea (ejersa) (22.2%), cow dung (dike) (16.7%), karabicho (6.10%), 
beeswax (5%) and Gari (0.6%) (Table 8). Similarly, [30] reported that beekeepers use smoking materials during har-
vesting of honey and inspection like Teff straw, Vernonia amegdalina leaves and animal dung to manage and drive 
away the bees. Additionally, [17] reported that the major smoking material in order of its importance in their locality 
were Bark of Juniperus procera, Old cloth and Hasufe ranked as first and second and third respectively. However, as a 
study result indicated, majority about 60.7% of household beekeepers replied the smoke had negative effects on quality 
of honey if not used properly. This finding showed that, improper (over smoking) using of smoking had negatively af-
fects colour (22.3%), odour (15.5%), tastes (15.5%), and make poison (12.3%) (Table 8). As the study result revealed 
that about 36%, 47.5% and 16.5 of the respondents use light smoking, appropriate smoking and too much smoking (Ta-
ble 8).  

3.3.13. Attractant materials used in the study area 
As the study result showed that attractant materials were used to attract swarms to the new hive and to kill mi-

cro-organisms found in hive. In the study area, beekeepers had good indigenous knowledge about the attractant materi-
als that attract swarming to new hive and kill micro-organisms found in hive separately. As the study result revealed 
that the most common attractant materials used were barks, leaves, roots and stem of selected trees, crude beeswax 
(gaga), gum (hitana) and body soap and perfume (shito) (Table 9). Majority about 98.9% of beekeepers used these at-
tractant/fumigant materials for baited hive to attract swarms and kill micro-organisms, Beekeepers believed that smok-
ing with attractant materials could attract swarms to new hives and smoking with like Ekebergia capensi (somboo) and 
Olea europaea (ejersa) could initiate to prepare honeybees to start brood rearing and for other hive duties especially 
during active flowering seasons in the study area. Selecting and using of appropriate attractant materials were important 
to attract the bees to new hive, initiate to carry out their hive duties and control micro-organisms. Similarly, [2] reported 
that pollen production by Olea europaea is valuable for strengthening colonies and stimulating brood rearing. 

Table 8. Common smoking materials and its effect on honey quality in Horo 

Total Sample size (N=180) 

Smoking Materials % rank smoking effect % 

Ekebergia capensi (somboo) 49.4 1st Color 22.30 

Olea europaea (ejersa) 22.2 2nd Odour 15.10 

Cow dung (dike) 16.7 3rd Tastes 15.10 

Karabicho 6.10 4th Make poison 12.30 

Beeswax (gaga) 5.0 5th No effect 35.20 

Gari 0.6 6th - - 

Overall 100   100 

Note: For each rank, the common smoking material can be evaluated out of 100% by multiple response analysis.  

Table 9. Attractant materials identified in Horo 

SN Local Name Scientific Name Plant part used Method of application 

1 Somboo Ekebergia Capensis Bark Smoking 

2 Ejersa Olea Europacea Leaf/Muka Smoking 

3 Waddeessa Cordial Africana Bark Smoking 

4 Heexoo Hagenia abyssinica Hoffaa Smoking 

5 Kusaayee Lippia adoensis leaf Plastering 

6 Gatamaa Schefflera Abyssinica Bark Smoking 

7 Baddeessaa syzygiumguineense Bark Smoking 

8 Gagaa Beeswax Crude Smoking 



Alemayehu Tolera, Desalegn Begna, Simret Betsha 
 

 

DOI: 10.26855/ijfsa.2022.03.007 58 International Journal of Food Science and Agriculture 
 

9 Qayya Warburgia ugandensis Muka Smoking 

10 Waatoo Osyris Quadripartita Muka Smoking 

11 Shittoo Perfume As it is Spraying 

12 Saamunaa qaamaa Body soap Solution/As it is Smoking/spraying 

13 Cilaattamoo Ruta chalepensis Leaf Plastering 

14 Ixaana Commiphora myrrha As it is Smoking 

15 Dinbilaala Not identified Leaf Smoking 

16 Xoosinyii Sature japuncutata Leaf Smoking 

4. Conclusion 
In Horo Beekeeping practices is an earliest farming activity which was practiced side line with other farm activities. 

The area has high potential for beekeeping and in the area three types of beekeeping production systems were practiced. 
The survey result indicated that majority of the beekeepers engaged in beekeeping were productive age and have deep 
indigenous knowledge of traditional production system. According to finding of this study, it concluded that beekeeping 
in the study area is predominantly practiced by and defined as a men’s job with only few women beekeepers involved. 
In Horo, three beekeeping production systems were identified, with traditional beekeeping dominating up to 96.2% be-
ing practiced (near homestead and under the eaves of the house) with transitional and moveable frame beehives bee-
keeping accounting 2% and 1.8% of the production systems respectively. However, traditional production system has 
significantly contributed to low productivity and inconsistent quality of honey. As a result, beekeepers were not bene-
fited from this sub-sector. Thus, to benefit the large smallholder beekeepers, it is important to merge their indigenous 
knowledge with scientific approach. 
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