


Identification of Honeybee Flora and Evaluation of Beekeeping Production Systems in Somali Region, Ethiopia


ABSTRACT
The study was conducted two potential zones of Somali region to assess and characterize honeybee flora and beekeeping production practices.  For this study six districts were selected using purposive sampling methods. A total of 120 beekeepers with equal proportion from the six districts were selected randomly. The study comprises two parts including assessment about bee keeping production practices and field work with honeybee flora identification. The result of the study indicated that 79.2 % of total sampled households were male headed households. The primary reason of beekeeping production in the study areas was income generation and consumption as majority (75%) of the respondents implied. The traditional hives were  the most commonly used hives as majority (65%) of the respondents implied and main source of their foundation colonies was by catching the swarms. The overall honey yield was 6.125+0.59 and 11.56±0.43 per hives per harvesting season in traditional and modern hives respectively. The honey harvesting is carried out at nighttime. pest and predators, absconding and scarcity of water were major constrains of beekeeping production in the study areas. The major pest and predators limiting the beekeeping production in the study areas were ants and Honey badgers. A total of 2,366 honeybee forage plants were representing a wide range of genera and families. The most dominant species were Acacia Senegal locally known as “Cadaad” with 490 individuals (20.71%). Among the study sites Salahad and Lagahida districts recorded the highest number of forage plants with 500 & 498 individuals respectively and were categorised as areas of “much more abundance” identified which belong to different genera and families containing fifteen species were identified and recorded. These findings highlight significant spatial variation in honeybee forage resources and indicate that Salahad and Lagahida districts possess the greatest potential for beekeeping development and increased honey production. The study emphasizes the need for improved honey harvesting, processing, and storage practices to improve honey quality of the beekeepers. The studied districts have high production potential for honeybee floras which is suitable beekeeping production therefore further research is required in the areas of participatory research action through community participatory approach and foraging is highly recommended.
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INTRODUCTION

Beekeeping is an important component of agriculture and rural development programs of many countries. It helps to provide security in nutrition, economy and ecology (Jeil et al., 2020; Güler, 2021). Besides, it does not compete with other resources in the farming system, it is income generation activity and supplement annual income for the beekeepers through selling bee products (honey, beeswax, and bee colonies). It also serves as a healthy food for consumers (FAO, 2015). Ethiopia is the home of diverse fauna due to its varied ecological and climatic conditions (Beyene et al., 2016). This is the prime reason for the availability of large colony numbers in the country. In Ethiopia, three types of beehives (traditional, intermediate, and improved) are known, with more than 10 million colonies, from which more than 90% are traditional hives (CSA, 2021). 

The total annual honey production in the country is estimated to be about 129 million kilograms of which the greater portion is harvested from traditional beehives (CSA, 2021). Identification and mapping of honey source plants are very important for the selection of suitable apiary sites and also to determine the honey bee colony carrying capacity of an area (Beyene et al, 2015). According to Burgett et al. (2004), production of honey and other products depend on availability of floral resources (bee forage) and is a very important field for most beekeepers in the world. Beekeeping is more dependent on the suitability of an area than any other livestock production (Nuru, 2008). Takele (2014) conducted research titled ‘Potential of Honey Production and its Utilization for Food Security in Filtu Woreda, Liben Zone, Somali Regional State, Ethiopia’ and tried to assess the honey production potential and it is utilization for food security without identification of spatially honey flora species abundance areas in the region.  However spatially mapping bee flora species is useful for beekeepers to exploit the resources. 

Thus, while the country is a principal producer of honey, it has the potential to improve yields and harvest more if existing beekeepers are able to overcome significant issues regarding inputs, technical skills, and climate change adaptation (Gratzer et al., 2021). In order to exploit the country’s production potential, the government has given consideration to developing the beekeeping subsector as a strategy for the reduction of poverty and the diversification of export commodities (Shapiro et al., 2015). 

Ethiopia boasts the largest bee population in Africa, exceeding 10 million bee colonies, with over 90% housed in traditional hives (CSA, 2021). However, the quantity and quality of Ethiopian honey remain underdeveloped, as 95% of beekeepers adhere to traditional practices without the adoption of improved techniques or technologies. Nonetheless, beekeeping is recognized as a viable and widely accepted agricultural practice, well-suited to the diverse ecosystems found in tropical Africa (Tadele et al., 2016).

Somali region, large proportion of inaccessible lands for agriculture are covered with various types of trees, shrubs, bushes, and field flowers that make this part of the regions still to be potential for beekeeping. However, it requires making efforts to address some of the major problems of beekeeping and to keep it productive in the sustainable way. In region, the majority of the households keep bees and honey serves as a source of cash incomes for many households. Thus, in order to produce and improve the quality of honey that meets the demands of national and international markets and quality criteria, information about the quality of honey produced in the area is important. Therefore, this study was aimed to identify honeybee flora and evaluate beekeeping production systems in selected zones of Somali Region, Ethiopia.

MATERIALS AND METHODS
Description of the Study Area
The study was conducted in two zones of the Somali region: Erer and Liban, both known for their strong potential in beekeeping and honeybee flora. Erer zone, previously called Nogob, is one of eleven zones in the Somali Regional State of Ethiopia. It borders Gode zone to the south, Afder zone to the southwest, the Oromia Region to the west and northwest, Fafan zone to the north, Jarar zone to the east, and Korahei zone to the southeast. The Erer River runs through this zone, which consists of eight woredas: Fiq, Hamaro, Lagahida, Salahad, Mayumuluka, Qubi, Yahoob, and Waangay. Liban zone, also in the Somali Region, borders Kenya to the south, the Oromia Region to the northwest, Afder to the northeast, and Somalia’s Jubaland to the southeast. Key towns in Liban include Filtu, Bokolmayo, Deka Suftu, and Dolo.

[bookmark: _Toc149744059]Study Design
The study employed a cross-sectional design comprising two main components: a survey assessment and fieldwork. The survey was conducted to gather relevant information on honeybee flora identification, beekeeping production systems, constraints, and opportunities from selected beekeepers. Concurrently, the fieldwork focused on the identification and spatial mapping of major honeybee forage species across the study districts to determine their abundance and distribution.

[bookmark: _Toc149744060]Sampling Techniques and Sample Size
A multi-stage sampling technique was employed for this study. Initially, two zones were purposively selected from the eleven zones of the Somali Region based on their potential for beekeeping and honey production, in consultation with regional offices. In the second stage, six districts with high honeybee flora and production potential were purposively chosen. At the third stage, twelve kebeles within these districts were selected. Finally, from these kebeles, 120 beekeeping households were randomly selected to participate in the study.

[bookmark: _Toc149744061]Methods of Data Collection
Data were collected through semi-structured questionnaires administered to selected beekeepers, along with focus group discussions, key informant interviews, and personal observations. Two focus group discussions were conducted in each district, each involving a minimum of eight participants. Secondary data were gathered from regional, zonal, and district-level livestock and pastoral development offices, focusing on honeybee flora, production systems, and management practices. Key parameters studied included the purpose of beekeeping, production practices, honey yield, major constraints and opportunities, and the identification and mapping of dominant honeybee flora species.

[bookmark: _Toc149744062]Procedures and Determination of Honeybee Flora Identification and Abundance
[bookmark: _Toc149744064]To identify areas with abundant honeybee flora, a purposive sampling method was applied by selecting six districts based on existing information on honey production potential. Plant abundance was assessed following the methodology of Shegaw et al. (2021). In each study site, a systematically selected large field plot measuring 50m × 50m (2,500 m²) was established, and its coordinates recorded using a GPS device. Within each large plot, four quadrats of 30m × 30m (900 m²) were delineated. All bee forage plant species within each quadrat were identified and recorded using their local names.

Honey Forage Plant Species Mapping Methods
All mapping methods depend on available material, as well as hardware, software, knowledge, and experience, field survey mapping methods was selected for the honey bee forage species abundance classification. This method is based on in situ observations aided with GPS location, and delineation during Field Survey (Al Sghair, 2013). Accordingly, the abundance of bee forage plants (number of plants observed per unit area (plot) was used to determine the abundance level of honey bee forage plant species in each study site. The abundance map was prepared based on the number of honey bee forage plant species recorded from each study sites and shapefile of their respective study districts using GIS software. Data was prepared in excel in a format that can be readable to the GIS software and then classified.

Data Analysis
Data collected through questionnaires were analyzed using SPSS version 25 for descriptive statistics such as means, frequencies, and percentages. ANOVA and chi-square tests were applied to assess differences and relationships among key variables like hive types, honey yield, and beekeeping practices across districts. Qualitative data from focus group discussions and key informant interviews were analyzed thematically to support and enrich the quantitative findings. Honeybee flora abundance was assessed using field plot data, and spatial classification was conducted using ArcGIS 10.8 with the Natural Breaks method to map forage plant distribution. Constraints and opportunities were summarized using index values to highlight their relative importance across the study areas.

RESULTS AND DISCUSSION
[bookmark: _Toc149744070]Demographic Characteristics of Households
The demographic profile of respondents is presented in Table 1. The majority (79.2%) of sampled households were male-headed, with only 20.8% female-headed, suggesting low female involvement in beekeeping—likely due to cultural barriers, limited empowerment, and the physical demands of tasks like harvesting from tree-hung hives. Most respondents (46.67%) were aged 26–40, followed by those aged 45–60 (40.83%), indicating that beekeeping is largely practiced by the productive age group. Regarding education, 70% of respondents were illiterate, which may hinder the adoption of modern beekeeping technologies. In terms of marital status, 70% were married, highlighting the role of household stability in beekeeping engagement. The average family size was 6.4±0.375, consistent with findings by Ma’alin et al. (2022) for Shabelle Zone.

[bookmark: _Toc149750180]Table 1: Characteristics of the sampled households (%)
	[bookmark: _Toc149744071]Variables
	Erer Zone
	Liban Zone
	Overall

	
	Lagahida
	Salahad
	Qubbi
	Mayumuluko
	Gurabakaksa
	Guradhamle
	

	Sex

	Male
	80
	85
	75
	80
	75
	80
	79.2

	Female
	20
	15
	25
	20
	25
	20
	20.8

	Age (years)

	26–40
	55
	35
	40
	55
	60
	35
	46.67

	45–60
	40
	50
	50
	30
	25
	50
	40.83

	> 61
	5
	15
	10
	15
	15
	15
	12.5

	Marital Status

	Married
	70
	65
	75
	65
	70
	75
	70

	Divorced
	30
	35
	25
	35
	30
	25
	30

	Educational Status

	Illiterate
	55
	60
	65
	75
	85
	80
	70

	Literate
	45
	40
	35
	25
	15
	20
	30

	Family Size
	6.15±0.42
	6.4±0.38
	6.5±0.25
	6.25±0.41
	6.55±0.34
	6.7±0.45
	6.4±0.38



Purpose of beekeeping production
The findings revealed that the primary purpose of beekeeping in the study areas was both income generation and home consumption, as reported by 75% of respondents. This was followed by those who practiced beekeeping solely for home consumption (15%) and those who kept bees exclusively for income generation (10%). These results contrast with the findings of Anza et al. (2021) in Arba Minch, where the main purpose of beekeeping was reported to be income generation alone.


[bookmark: _Toc149750181][bookmark: _Toc149744072]Figure 1: Purpose of beekeeping (%) in the study areas

Beekeeping Production Practices
[bookmark: _Toc149744073]Type and number of hives per household in the study areas
The type and number of hives per household are indicated in Table 2. The majority (65%) of respondents across the different districts reported that the available hive types are traditional, followed by 19.17% who have both traditional and modern beehives, whereas the remaining 17.5% of respondents have only modern hives. The results of the study indicate a significant difference (p < 0.05) among the studied districts with respect to the types of available hives. Specifically, the availability of modern hives is very limited in Gurabaksa and Guradamole districts of Liban Zone. The overall average number of traditional and modern hives per household in the study areas is 4.78 ± 0.58 and 1.25 ± 0.34, respectively. This suggests that despite some adoption of modern beekeeping technologies, traditional hives remain predominant, possibly due to factors such as cost, accessibility, and local knowledge systems.

[bookmark: _Toc149750182]Table 2: Type of beehive (%) and number of hives/HH in the study area
	[bookmark: _Toc149744074]Variables
	Erer Zone
	Liban Zone
	Overall

	
	Lagahida
	Salahad
	Qubbi
	Mayumuluko
	Gurabakaksa
	Guradhamle
	

	% of Households by Beehive Type

	Traditional beehive
	45ᵃ
	35ᵃ
	65ᵃ
	45ᵃ
	100ᵃ
	100ᵃ
	65.00

	Modern beehive
	35ᵇ
	25ᵃᵇ
	20
	25
	0
	0
	15.83

	Both
	20ᵃᵇ
	40ᵇ
	25
	30
	0
	0
	19.17

	p-value
	0.00
	
	
	
	
	
	

	Average Number of Hives per HH (Mean ± SEM)

	Traditional hives
	3.03 ± 0.57
	3.60 ± 0.59
	5.30 ± 0.92
	4.55 ± 0.75
	5.50 ± 0.44
	6.70 ± 0.26
	4.78 ± 0.58

	Modern hives
	2.95 ± 0.98
	1.90 ± 0.32
	0.85 ± 0.31
	1.80 ± 0.41
	0
	0
	1.25 ± 0.34



Placement of the Beehive and sources of honey bee colony
The placement of beehives and sources of honeybee colonies among interviewed respondents in the study area are presented in Table 3. The study revealed that most beekeepers (60.83%) hung their beehives on trees in dense forests, whereas 28.33% of respondents kept their beehives in backyards, and only 9.17% practiced both hanging hives on trees and keeping them in backyards. These findings indicate that beekeepers in the study areas prefer to hang their beehives in dense forests far from residential areas where there is ample bee forage. Additionally, 65% of respondents reported that their main source of foundation colonies was by catching swarms, followed by those who obtained colonies from their parents. Purchasing foundation colonies from other beekeepers was uncommon in the study areas. This clearly shows that swarming remains a key source of foundation stock in traditional beekeeping practices. This finding aligns with a study conducted in the South Wollo Zone, Amhara, Ethiopia, which also reported swarm catching as the common source of bee colonies (Bihonegn & Begna, 2021).

[bookmark: _Toc149750183]Table 3: Placement of beehive and sources of bee colony (%) by sample households
	[bookmark: _Toc149744075]Variables
	Erer Zone
	Liban Zone
	Overall

	
	Lagahida
	Salahad
	Qubbi
	Mayumuluko
	Gurabakaksa
	Guradhamle
	

	Placement of Beehive

	Hanging on trees
	50
	60
	60
	70
	55
	70
	60.83

	Backyard
	35
	20
	35
	20
	40
	20
	28.33

	Both
	15
	10
	5
	10
	5
	10
	19.17

	p-value
	0.367
	
	
	
	
	
	

	Source of Honeybee Colony

	Catching swarms
	55ᵃ
	60ᵃ
	65ᵃ
	70ᵃ
	75ᵃ
	65ᵃ
	65.00

	Gift from parent
	40ᵃ
	20ᵇ
	35ᵇ
	30ᵇ
	25ᵇ
	30ᵇ
	30.00

	Buying
	5ᵇ
	20ᵇ
	0
	0
	0
	5
	5.00

	p-value
	0.000
	
	
	
	
	
	



Honey Production Yield
Regarding honey production, the overall honey yield was 6.125 ± 0.59 kg and 11.56 ± 0.43 kg per hive per harvesting season for traditional and modern hives, respectively. There is a highly significant difference (p < 0.05) in honey yield between traditional and modern beehives among the studied districts (Table 4). However, no significant difference was observed in the yield obtained from traditional and modern hives across the different districts. This finding aligns with similar research indicating that modern hives generally produce higher yields due to better design and management practices (Tadesse et al., 2019; Bihonegn & Begna, 2021). Nevertheless, further research using participatory approaches is recommended to comprehensively assess the beekeeping potential and facilitate adoption of improved technologies in the study areas.

[bookmark: _Toc149750184]Table 4: Honey yield (kg) in the study area (Mean±SD) by sampled households
	[bookmark: _Toc149744076]Type of Beehive
	Erer Zone
	Liban Zone
	Overall

	
	Lagahida
	Salahad
	Qubbi
	Mayumuluko
	Gurabakaksa
	Guradhamle
	

	Traditional Hive
	6.63±0.59
	6.05±0.80
	6.25±0.71
	5.95±0.58
	6.00±0.60
	6.25±0.28
	6.12±0.59

	Modern Hive
	11.55±0.44
	11.50±0.46
	11.05±0.45
	11.70±0.43
	–
	–
	11.56±0.43



[bookmark: _Toc149744077]Honey Harvesting Practices
Honey harvesting practice activities are summarized in Table 5. As the result of the study implies the majority (86.67%) of respondent reported that the use of  smoke and fire during honey harvesting is vary common practice and the honey harvesting is carried out  at night time. This affects honey quality because smoke and ashes from the fire ends up mixing with the harvested honey. The present result is in line with the findings of Lomiso (2019), Kebede and Adgaba (2011) and Shenkute et al. (2012) who reported the smoke and fire employed while harvesting honey may dust the honey with ash and the honey may absorb the smoke which cause contamination to the honey. Regarding the frequency of honey harvesting 75% of the respondents reported that the honey is harvested in two times a year and some of considerable respondents (19.17%) also reported that the honey might be harvested three times in a year. The result of this study is in line with that of Fikru et al. (2015) who reported that, in Ethiopia, there are generally two honey harvesting seasons, the major one lasting from October to November and the second one being from April to June.

[bookmark: _Toc149750185]Table 5:  Methods, frequency and time of honey harvesting (%) in the study area
	[bookmark: _Toc149744078]Variables
	Erer Zone
	Liban Zone
	Overall

	
	Lagahida
	Salahad
	Qubbi
	Mayumuluko
	Gurabakaksa
	Guradhamle
	

	Harvesting Method

	Smoking only
	5
	10
	20
	25
	10
	10
	13.33

	Smoking & fire
	95
	90
	80
	75
	90
	90
	86.67

	Harvest Frequency

	Once a year
	5
	5
	10
	5
	0
	10
	5.83

	Twice a year
	75
	80
	75
	80
	70
	70
	75.00

	Three times a year
	20
	15
	15
	15
	30
	20
	19.17

	p-value (Frequency)
	
	
	
	
	
	
	0.000

	Harvesting Time

	Day time
	15
	25
	15
	20
	30
	15
	20.00

	Night time
	75
	70
	75
	70
	60
	80
	71.66

	Both 
	10
	5
	10
	10
	10
	5
	8.33


[bookmark: _Toc149744080]
Constraints and Opportunities of Beekeeping
The major constraints limiting the beekeeping production practices in the studied disitricts were presented in Table 6. The major constraints of beekeeping in the study areas were  pest and predators , absconding and scarcity of water with index vakues of 0.245,0.225 and 0.227  respectively. The present study isis line with that of Yirga et al. (2012), who reported that bee pests, predators and absconding are major constra ints affecting beekeeping sub-sector in northern Ethiopia. The other constraints  reported by respondents were included lack of beekeeping equibment including the modern hives and and shortage of bee forage and this is  also consistent with Fikru et al. (2015), who reported that during the field survey, the interviewed beekeepers in Jigjiga zone responded that some bee equipment, such as modern bee hives, wax printers, and honey extractors, are very expensive, and thus farmers cannot afford to buy and use these equipment. Despite all the constraints and challenges currently facing the beekeeping subsector, there are still enormous opportunities and potentials to boost honey production in the studied Districts. Based on the information captured from key informants and focus group discussions as well as field observations, the major opportunities for beekeeping development are: increasing hive products’ demand, availability of honeybee floral resources, and availability of honeybee resources.

[bookmark: _Toc149750188]Table 6: Major constraints of beekeeping in the study area
	Pests and predators 
	Erer zone
	Liban zone
	Overall

	
	R1
	R2
	R3
	R4 
	R5
	İndex
	R1
	R2
	R3
	R4
	R5
	Idex
	Index

	Absconding of bees
	28
	20
	21
	8
	2
	0.25
	10
	10
	13
	5
	0
	0.20
	0.225

	Pests & predator
	23
	20
	22
	12
	0
	0.27
	13
	9
	7
	7
	4
	0.22
	0.245

	Water scarcity
	19
	12
	20
	22
	0
	0.26
	8
	11
	9
	8
	0
	0.194
	0.227

	Beekeeping equipment
	7
	19
	12
	10
	14
	0.11
	5
	4
	6
	11
	10
	0.198
	0.154

	Shortage of bee forage
	3
	8
	3
	15
	17
	0.05
	4
	7
	5
	9
	11
	0.188
	0.119


[bookmark: _Toc149744081]*Constraints were ranked based on the number (frequency) of respondents prioritize the problems
[bookmark: _Toc149744083]
[bookmark: _Toc149744084]Honeybee Flora Species Dominance and Identification
The honeybee floral plants data from each plot were summarized and registered under their respective study districts as indicated in Table 7. A total of 2,366 honey bee forage plants which are belong to different genera and families were identified and recorded. These plant species was identified by the local community as a major bee forage plants in the study area. This indicates the availability of diverse bee forage plant species in the area and can be created abundance sources of nectar for the honey bees in different seasons of the year (Shegaw et al., 2021). Also stated Ethiopia has an estimate of 7000 floral species. However, only few of which are identified as major bee plants in their contribution for honeybees. In our study these bee forage plants were identified during field observation with experienced beekeepers familiar with the plants that produce nectar pollen, generally the availability abundance bee forage plants are very important for honey production in the study area.  As the result of the study indicates the major honey bee flora species and their percentage in the study sites (districts). From the above table ‘Cadad’ and ‘Bilcin’ were most abundant honeybee flora species in the study area, whereas ‘gacmadheer’ and ‘Timir gel jire’ are least available honey bee flora species. In the district wise Salahad is the 1st rank interms dominance of honeybee floras followed by Lagahida district.

[bookmark: _Toc149750191]Table 7: Dominance of honeybee floras in the study areas
	Honeybee flora species
	Districts 
	Rank

	Botanical name
	Local Name 
	Gora Bakaksa
	Guradamole
	Mayimulok
	Qubi
	Salahad
	Lagahida
	Total 
	%
	Rank

	Acacia senigal
	Cadaad
	72
	106
	77
	60
	68
	107
	490
	20.71
	1

	AciaReficiens
	Qansax
	0
	0
	0
	0
	145
	0
	145
	6.13
	7

	Acacia Milifora
	Bilcin
	65
	82
	56
	50
	15
	94
	362
	15.3
	2

	Acacia Horidida
	Sarman
	26
	0
	40
	38
	86
	84
	274
	11.58
	4

	BosiaMinimifolia
	Maygaag
	0
	0
	27
	0
	66
	0
	93
	3.93
	8

	Terminalia poly carpa
	Hareri
	71
	38
	32
	48
	50
	0
	239
	10.10
	5

	Capparidaceae family
	Gabre
	0
	0
	0
	0
	34
	22
	56
	2.37
	10

	Acacia Tortelis
	Qudhac
	77
	30
	56
	53
	34
	66
	316
	13.35
	3

	GrewiaTembensis
	Midhayo
	0
	0
	0
	0
	0
	55
	55
	2.32
	11

	GrewiaPensilata
	Hohob
	0
	0
	0
	0
	0
	21
	21
	0.89
	13

	EphorbiaRobock
	Qamami
	0
	0
	39
	31
	0
	20
	90
	3.8
	9

	Kirkiaburger
	Dofar-Qod
	16
	0
	0
	0
	0
	29
	45
	1.9
	12

	Acacia Bussia
	Galol
	28
	48
	36
	32
	2
	0
	146
	6.17
	6

	Canthiumsetiflorum
	GacmaDheere
	10
	0
	0
	8
	0
	0
	18
	0.76
	14

	
	Timir Gel Jir
	0
	0
	0
	16
	0
	0
	16
	0.67
	15

	Total species /district 
	365
	304
	363
	336
	500
	498
	2366
	99.98
	

	Ranks 
	3
	6
	4
	5
	1
	2
	
	
	



A total of 2,366 honey bee forage plants which are belong to different genera and families were identified and recorded. All spatial analyses were performed using (Arc Map 10.8 version) and then the honey bee forage plant species was classified in to the three categories using ‘Natural breaks algorithms ‘classification method in arc map, namely ‘Abundance, more abundance and much more abundance as shown in Figure 1.
[image: ]
Figure 2: Honey bee forage plants abundance map 

As shown in the above map. we used these terminologies because abundance refers to the number of any species present in a given area. As Barbara et al. (2012) stated species-abundance distributions are a convenient and common method for describing ecological communities and no agreement has been reached as to which models are best, this lack of agreement is in part owing to the inherent differences in the abundance measure used. Accordingly, the abundance labels that can reflect our study objectives were used.  Then study sites that has number of honeys be plants between (304-336) are categorized abundance and study sites that has number of honeys be plants between (336-365) more abundance, whereas those has number of honeys be plants between (365-500) much more abundance. This result shows areas around lagahida and salahad districts have more honey bee forage plants thann other districts.

[bookmark: _Toc149750192]Table 8: Honey bee forage plants abundance labels
	No 
	Abundance label
	No of plants
	Districts
	Rank 

	1
	Abundance 
	304 -336
	Gura-damole and Qubi
	3

	2
	More abundance 
	336-365
	Gura-baqaqsa and maymuluqo
	2

	3
	Much more abundance 
	365-500
	Lagahida and salahad
	1



CONCLUSION
The studied areas possess rich natural resources and strong tradition of beekeeping though female participation remains low, likely due to cultural barriers and limited empowerment. Traditional hives   are most common and many beekeepers hang them in forested areas rich in forage, relying on swarm capture for colony establishment. Average honey yield were about 6kg from traditional and 11.5kg from modern hives per harvest implying the  study areas has high production potential of beekeeping.  Honey harvesting is typically done at night using smoke and fire, occurring twice a year. Key challenges identified include pests and predators, absconding, water scarcity, and lack of modern beekeeping tools. Despite these challenges, there are promising opportunities such as high demand for hive products, abundant floral resources, and the presence of local honeybee populations. Furthe more the study confirmed a rich diversity of honey bee forage palnt spevies in the study areas with 15 makor species identified, notably from acacia genus. The spatial variation in honey flora across the the distrcits indicated that Salahad and Lgahiga hold the highest potential for expanding apicultural activities due to thier greather abundance of key foarge plants. This finding provides crucial input for several areas including beeleeping site selection, seasonal honey prouction planing , biodiversity conseravtion , and policy formulation for regional apiculture development. to build those fidnings it is recomended that further participatory research should be conducted to identify floral resources, flowering periods and paterns  nectar yeild , and harmful plants, and to implement integrated pest and predator management.
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