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Abstract 

This study aimed to evaluate the nectar secretion patterns and honey production potential of three plant species: Erythrina brucei, 

Ehretia cymosa, and Persea americana. To measure nectar volume and concentration, five inflorescences from different parts of 

each tree were enclosed in fine mesh bags one day prior to sampling. From these, fifty flowers per tree were randomly selected, 

and nectar volume was measured at one-hour intervals. The average nectar volume per flower over 24 hours, mean nectar 

concentration, and sugar content per flower per season, as well as per tree and honey yield per tree, were determined for each 

species. The results showed that E. brucei produced 9 µl of nectar per flower with 40.34% sugar concentration, amounting to 

8.08 kg of sugar per flower/season and 9.85 kg per tree. E. cymosa produced 5.8 µl of nectar with 20% sugar, resulting in 5.8 kg 

per flower/season and 7 kg per tree. P. americana produced 4.37 µl of nectar with 24% sugar, totaling 9.1 kg per flower/season 

and 11 kg per tree. The actual harvestable honey was estimated at approximately half of the potential yield (895.5 kg/ha). Mean 

nectar volume and concentration varied significantly throughout the day, with temperature positively correlated with nectar 

concentration. Based on honey production potential, one hectare of productive trees can support the following number of 

colonies: E. brucei -127 (traditional), 59 (transitional), 33 (frame); E. cymosa -125, 58, 33; P. americana -212, 98, 55, 

respectively. Given their high nectar potential, these species can be used to produce honey wherever they are abundant. Therefore, 

propagation and in-situ conservation are recommended to ensure sustainable honey production and environmental conservation. 
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1. Introduction 

Honeybee forage plants are species that provide nectar 

and/or pollen as essential food resources for honeybees [1]. 

Their contribution to overall honey production is largely de-

termined by their nectar secretion capacity, which is influ-

enced by various biotic and abiotic factors such as plant 

physiology, temperature, humidity, and soil conditions [2]. 

In addition, different bee plant species vary significantly in 

the extent to which they contribute to total honey yield. 

Understanding nectar secretion dynamics is vital for as-

sessing the honey production potential of bee forage plants, as 

these dynamics directly influence both the quantity and qual-

ity of nectar accessible to foraging honeybees. Evaluating the 

honey production potential of plant species is also essential 

for estimating the carrying capacity of honeybee colonies 
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within a specific vegetation type [10]. Such assessments pro-

mote efficient use of floral resources during honey flow peri-

ods, minimize overexploitation of bee forage plants, and help 

ensure sustainable and optimal honey production [2]. 

Erythrina brucei, Ehretia cymosa, and Persea americana 

are key multipurpose plants in Ethiopia whose nectar secretion 

dynamics directly influence honey production potential. Un-

derstanding their floral biology, nectar flow patterns, and eco-

logical roles is critical for optimizing apiculture and improv-

ing honey yields in diverse agro-ecologies [9, 13]. 

In Ethiopia, the determination of nectar secretion and honey 

production potential of flowering plants has not been ade-

quately explored compared with the availability of flowering 

plant species. Notably, key bee forage plants such as 

Erythrina brucei, Ehretia cymosa, and Persea americana 

have not yet been evaluated for nectar secretion and honey 

production potential [29]. 

Ehretia cymosa is widely grown in montane and riverine 

forests, evergreen bushland, hedgerows around homesteads, 

and as remnant trees in cultivated fields and plantations, this 

species occurs at altitudes of 900–2400 m across nearly all 

floristic regions. Flowering takes place almost year-round, 

with a pronounced peak from September to December. The 

flowers produce abundant nectar and pollen, which are inten-

sively collected by honeybees throughout the day. Owing to 

its extended flowering period and high forage value, it is con-

sidered an exceptionally important honeybee tree. 

Erythrina brucei Schweinf is an endemic deciduous tree 

that can reach up to 30 m in height. It is major honey plants 

and give flowers from November to February and is widely 

distributed across the Ethiopian plateau at elevations between 

1,550 and 2,800m. The species commonly occurs at forest 

edges, along streams, in woodlands, and in open areas of up-

land forests [18]. 

Persea americana is an evergreen tree reaching up to 10 m 

in height. Originally from Central America, it is now widely 

cultivated for its edible fruit in warmer regions worldwide and 

at altitudes of 1600–2400 m in Ethiopia, including Welega, 

Shewa, Arsi, Kefa, Gamo Gofa, Sidamo, Bale, and Harerge 

floristic regions. It is a major bee forage plant, flowering in 

September and October, during which honeybees collect both 

pollen and nectar from its flowers [7, 26]. 

Although. E. cymosa, E. brucei, and P. americana play a 

significant role in honey production, their nectar secretion dy-

namics and honey production potential remain unquantified. 

This study therefore aims to evaluate their nectar secretion 

patterns and estimate their honey production potential. 

2. Materials and Methods 

2.1. Study Area 

The study was conducted for three species, Ehretia cymosa 

in Adami Tullu Jido kombolcha district from East Shewa and 

Erythrina brucei in kofale and Persea americana in shashe-

mene districs from West Arsi Zones of Oromia (Figure 1). The 

three plant species were selected based on their ecological ad-

aptation range, foraging intensity of honeybees, and accessi-

bility of the flower for nectar measurement. 

 
Figure 1. Map of study area. 
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2.2. Materials Used 

Micropipettes, Micropipettes’ tips, Digital refractometer, 

Hygrometer, GPS, Meter, Ladder and Mesh bags. 

2.3. Phenology 

Observations were carried out on three bee-forage plant 

species: Erythrina brucei, Ehretia cymosa, and Persea amer-

icana to determine the timing of anther dehiscence and nectar 

secretion. For each species, five flower buds (15 buds in total) 

were tagged with string and monitored [5, 10]. 

2.4. Determining the Number of Flower Heads 

per Tree 

A total of twenty-four flowering trees were randomly se-

lected to determine the mean number of flower heads per plant. 

For each tree, all primary branches were counted, and three 

branches were purposively selected to assess the number of 

inflorescences per branch. From each of these branches, ten 

inflorescences were sampled, and the number of flower heads 

per inflorescence was recorded [10]. 

The total number of flower heads per tree was then calcu-

lated using the formula: 

Number of flower heads per tree = (Total number of 

branches per tree) × (Mean number of inflorescences per 

branch) × (Mean number of flower heads per inflorescence) 

[2]. 

2.5. Determination of Nectar Volume and 

Concentration 

For nectar sampling, five inflorescences on different parts 

of each tree were enclosed with fine mesh bags (40 × 40 cm) 

one day prior to nectar volume measurement to prevent insect 

visitation [17]. From each tree, fifty flower heads were ran-

domly selected, and nectar volume was measured at various 

times of the day, beginning at the onset of secretion and con-

tinuing until it ceased. 

In total, 900 flower heads were examined to determine the 

mean nectar yield per flower head. The volume of nectar pro-

duced within a 24-hour period was measured directly at the 

time of sampling using micropipettes [10]. 

2.6. Determination Dynamics of Nectar 

Secretion 

Nectar volume, nectar concentration, and ambient tempera-

ture were recorded at one-hour intervals using three flower 

heads at each sampling time. Nectar samples were collected 

from three flowers per sampling period for seven consecutive 

days (3 flowers × 6 sampling times × 7 days = 126 flowers). 

In addition, to estimate nectar productivity, the total nectar 

quantity (mg) secreted over the lifespan of an individual flower 

was measured. For this purpose, five bagged flowers were mon-

itored daily from the onset of nectar secretion until secretion 

ceased [10]. This procedure enabled the determination of the 

duration of the nectar secretion period for the species. 

2.7. Determination of Sugar Amount in Nectar 

per Flower 

The mean sugar content of nectar was estimated using nec-

tar volume, sugar concentration, and sucrose density. Most re-

fractometers provide readings as sucrose equivalents, ex-

pressed as milligrams of sugar per 100 mg of solution. These 

values were converted to milligrams of sugar per flower by 

first converting the sucrose equivalent to g L-1 and then mul-

tiplying by the measured nectar volume [12]. The conversion 

of sucrose concentration to density followed the equation of 

[28, 23], while total sugar content was calculated using the 

formula described by [16]. The total sugar yield per tree was 

determined by multiplying the mean number of flower heads 

per plant by the average sugar content per flower [10]. Con-

sidering that the acceptable international market standard for 

one kilogram of honey is 18% moisture and 82% sugar, the 

potential honey yield per tree was estimated by multiplying 

the average number of flowers per tree by the mean sugar con-

tent per flower [10, 16, 20, 22]. The number of plants per hec-

tare was estimated based on the canopy area occupied by each 

species, using the formula: A = πr², where A represents the 

canopy area, π = 3.14, and r is the radius of the tree canopy [3, 

25]. Finally, the expected honey yield per hectare was calcu-

lated by multiplying the sugar yield per tree by the estimated 

number of plants per hectare [10]. 

2.8. Estimating Optimum Honeybee Colony 

Carrying Capacity 

The optimum number of traditional (TH), intermediate (IH), 

and Frame hives (FH) for the given area was estimated as fol-

lows [6, 10]: 

TH = 
Expected potential honey yield per area

Honey yield of well managed traditional hive ∗2 
 

IH == 
Expected potential honey yield per area

Honey yield of well managed intermediate hive ∗2 
 

FH=
Expected potential honey yield per area

Honey yield of well managed frame hive ∗2 
 

Honeybee colonies consumed 1 kg of honey to store 1 kg 

of surplus honey for dearth period use and that is why honey 

productivity potential is divided by two [14]. 

2.9. Data Analysis 

Data were analyzed using descriptive statistics and one-way 
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ANOVA, with Tukey’s test applied for mean separation 

among treatments. Additionally, a linear regression model 

was computed to examine the relationship between tempera-

ture and nectar volume and concentration. 

3. Results and Discussions 

The mean number of branches per tree was 14.53 for 

Erythrina brucei, 14.68 for Ehretia cymosa, and 15.60 for Per-

sea americana. Likewise, the mean number of inflorescences 

per branch was 89.93 in E. brucei, 108.00 in E. cymosa, and 

344.42 in P. americana. The mean number of flower heads per 

inflorescence for P. americana and Ehretia cymosa was 254.38 

and 224.5, respectively. The mean number of flower heads per 

tree and the mean number of inflorescences per branch varied 

among species, as expected due to inherent species-specific 

characteristics (Table 1). The variation in the mean number of 

flower heads per tree could be attributed to the variations in 

their ecological distribution and the climatic factors [4]. 

Table 1. Mean number of branches per tree, inflorescences per branch, flower heads per inflorescences, and flower heads per tree (± SE) for 

E. brucei, E. cymosa and P. america. 

Plant species 
Mean Number of 

branches per tree 

Mean no of inflorescences 

per branch ± SE 

Mean no of flower heads 

per inflorescence ± SE 

Mean no of flower heads 

per tree ± SE 

E. brucei 14.53±2.76 89.93±30.27 189.66± 37.46 260733.34±86683.02 

E. cymosa 14.68±2.05 108.0± 16.89 224.5 ±34.48 470959.81±204116.49 

P. america 15.6±2.98 344.42 ±55.23 254.38  ± 29.145 1071966.16±1143574.35 

3.1. Nectar Volume and Concentration of E. brucei, E. cymosa and P. americana per Flower Head 

Table 2. Mean nectar volume (µl) in 24 hours per flower head, nectar concentration (%) per flower head with ± SE of the mean of E.brucei, 

E. cymosa and P. america. 

Plant species Mean nectar volume (µl) 
Mean nectar concentration 

(%) 
Mean nectar secretion length (days) 

E. brucei 9.0± 0.3 40.34± 1.22 6.98 ±0.46 

E. cymosa 5.88±0.17 20.038± 0.61 4.78±0.32 

P. america 4.37± 0.24 24.84± 0.97 5.1±0.3 

 

The mean nectar volume secreted per flower head over a 

24-hour period and nectar concentration differed significantly 

among Erythrina brucei, Ehretia cymosa, and Persea ameri-

cana. The average 24-hour nectar volumes were 9.0 µL for E. 

brucei, 5.88 µL for E. cymosa, and 4.37 µL for P. americana 

(Table 2). Erythrina brucei flowers during the dearth period 

(December–January), whereas E. cymosa blooms two to three 

times annually. Across all species, nectar volume was highest 

at the onset of secretion and declined toward the end of the 

secretion period. Similar patterns were reported by [4] for An-

tigonon leptopus and Thevetia peruviana, where nectar pro-

duction peaked during the early hours of the day. 

Temporal variation in nectar secretion may be attributed to 

ecological factors and microclimatic conditions. Comparable 

trends were observed by [3] in Ziziphus spina-christi and by 

[10] in Croton macrostachyus, both of whom reported signif-

icant variation in nectar secretion rates among individual trees. 

The causes of nectar secretion variability between flowers on 

the same plant may be due to position on the flowering stem 

and/or exposure to ambient microclimate [19, 21, 27]. 

3.2. Effect of Temperature on Nectar Volume, 

Humidity and Concentration of E. brucei, 

E. cymosa and P. america 

Linear regression analysis revealed a strong and statistically 

significant positive relationship between temperature (°C) and 

nectar concentration in Erythrina brucei and Persea americana. 

During the sampling period, temperatures ranged from 22–

27.5°C for E. brucei and 20–30°C for P. americana. In both 
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species, nectar concentration increased significantly with ris-

ing temperature. Conversely, in Ehretia cymosa, the linear re-

lationship between nectar concentration and temperature was 

weak and not statistically significant, indicating that tempera-

ture was not a reliable predictor of nectar concentration for 

this species. Nectar volume in E. brucei showed a highly sig-

nificant negative correlation with temperature. Since all three 

species (E. brucei, E. cymosa, and P. americana) initiate nec-

tar secretion in the morning, temperature strongly influenced 

nectar volume. As temperature increased, nectar concentration 

rose in E. brucei and P. americana, likely due to reduced am-

bient humidity, which led to greater evaporation and more 

concentrated nectar. Both mean nectar concentration and nec-

tar volume varied significantly across different hours of the 

day. The lowest mean nectar concentration was recorded at 

9:00 for E. brucei, 10:00 for E. cymosa, and 12:00 for P. amer-

icana. In E. brucei, the highest concentration occurred at 

13:00 and was significantly greater than values recorded at 

9:00 and 10:00. For E. cymosa, peak concentration was also 

observed at 13:00, although it did not differ significantly from 

values measured between 10:00 and 12:00. In P. americana, 

the highest concentration was recorded at 11:00. These diurnal 

patterns correspond to temperature fluctuations throughout the 

day. 

At the onset of nectar secretion, nectar volume was rela-

tively high due to higher humidity, but it declined as temper-

ature increased. Nectar concentration followed the opposite 

trend. Rapid crystallization of nectar sugars is influenced by 

floral morphology and environmental conditions [3]. while 

humidity and dry conditions further affect nectar concentra-

tion [21] These findings indicate that peak periods for nectar 

volume and nectar concentration do not coincide, primarily 

because of environmental variation. Differences in nectar se-

cretion among flowers on the same plant may also be at-

tributed to flower position within the inflorescence and micro-

climatic exposure [19, 21, 27]. 

The mean sugar content of nectar also varied significantly 

across different times of the day in all three species. Daily 

weather fluctuations may further modify nectar characteristics. 

Morphological and phenological traits influence nectar secre-

tion patterns; generally, larger flowers produce more nectar 

than smaller ones, and phenological stages such as protandry, 

protogyny, and floral ageing also affect nectar output [12, 24]. 

Additionally, soil properties, light intensity, and altitude play 

important roles in determining nectar secretion potential. 

The method used for nectar extraction depends largely on 

flower size, nectar volume, and concentration. Micropipettes 

are appropriate for measuring nectar volumes greater than 0.5 

μL and concentrations below 70% [16]. However, nectar crys-

tallization on the floral surface may hinder efficient nectar col-

lection by legitimate pollinators, including honeybees. Under 

conditions of high temperature and low humidity, the amount 

of nectar accessible to bees—and consequently the actual 

honey yield—may be lower than the estimated production po-

tential of the plant [3]. 

 
Figure 2. Flowers of E. brucei (b), E. cymosa (c) and P. Americana (a). 

 
Figure 3. Effects of temperature on nectar concentration (a), Humidity (b) P. americana. 
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Figure 4. Effect of temperature on nectar concentrations (a) and Humidity (b) of E. brucei. 

 
Figure 5. Effect of temperature on nectar concentrations (a) and Humidity (b) E. cymosa. 

Table 3. Mean nectar concentration (%), nectar volume (µl) and amount sugar (mg) in nectar per flower at 1-hour intervals per flower with 

± (SE) of E. brucei in 9:00 to 13:00 hours. 

Time (hour) 
Average nectar concentration (%) 

+ SE 

Average nectar volume (µl) 

± SE 

Average sugar amount per flower/1hr inter-

vals 

9:00 30.96c±0.69 10.6a ± 0.6 2.81a ± 0.48 

10:00 41.52ab±0.78 9.83a± 0.6 4.46bc ± 0.42 

11:00 39.7ab± 1.7 10.0a ± 0.58 6.56ab ± 0.41 

12:00 44.1a ± 0.24 9.33a ± 0.21 3.0a ± 0.35 

13:00 44.6a ± 0.36 7.67ab ± 0.43 3.87a±0.164 

Note: Means with the same letter along a column are not significantly different from each other (p>0.05). 

Table 4. Mean nectar concentration (%), nectar volume (µl) and amount sugar (mg) in nectar per flower at 1-hour intervals per flower with 

± (SE) of E. cymosa in 1:00 to 13:00 hours. 

Time (hour) 
Average nectar concentration 

(%) + SE 

Average nectar volume (µl) 

± SE 

Average sugar amount per flower/1hr inter-

vals 

10:00 21.17bc ± 1.13 5.27ab±0.33 2.3bc ± 0.38 
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Time (hour) 
Average nectar concentration 

(%) + SE 

Average nectar volume (µl) 

± SE 

Average sugar amount per flower/1hr inter-

vals 

11:00 23.02a ± 2.34 7.04a±0.87 2.94bc ± 0.45 

12:00 22.55a ± 2.28 2.63bc±0.16 2.12bc ± 0.24 

13:00 24.35a ± 1.18 3.18bc±0.35 1.75abc ± 0.47 

Note: Means with the same letter along a column are not significantly different from each other (p>0.05) 

Table 5. Mean nectar concentration (%), nectar volume (µl) and amount sugar (mg) in nectar per flower at 1-hour intervals per flower with 

± (SE) of P. americana in 9:00 to 14:00 hours. 

Time (hour) 
Average nectar concentration (%) 

+ SE 

Average nectar volume (µl) 

± SE 

Average sugar amount per flower/1hr inter-

vals 

9:00 22.19c ± 0.73 2.9c±0.62 1.19c ± 0.09 

10:00 26.2a± 0.7 3.93ab±0.53 3.7ab ± 0.64 

11:00 28.27ab ± 1.54 4.18ab±0.55 1.59c ± 0.14 

12:00 21.94c ± 0.57 6.81a±1.73 2.62a ± 0.25 

13:00 26.2a ± 0.76 5.93bc±2.23 1.98c ± 0.26 

14:00 23.38c ±0.48 8.62abc±1.52 5.4ab ± 1.03 

Note: Means with the same letter along a column are not significantly different from each other (p>0.05) 

3.3. Honey Production Potential of Erythrina 

brucei, Ehretia cymosa, and Persea 

americana 

Erythrina brucei, Ehretia cymosa, and Persea americana 

are characterized by large, expansive crowns capable of sup-

porting a high number of flowers per tree, making them im-

portant nectar sources for honey production. For Erythrina 

brucei, the average number of flowers per tree was estimated 

at 260,733. The mean amount of sugar produced per tree was 

approximately 8.08 kg, with a range of 4.19–11.97 kg. Given 

that 1 kg of honey containing 18% moisture consists of about 

820 g of dissolved sugars, this sugar yield corresponds to an 

estimated honey production of 9.85 kg per tree per flowering 

season (range: 5.1–14.6 kg). Based on canopy coverage, each 

E. brucei tree occupies approximately 49 m², allowing about 

205 trees per hectare. Under ideal conditions, this translates to 

a potential honey yield of approximately 1,656.4 kg per hec-

tare per flowering season (range: 858.95–2,453.85 kg). Con-

sidering that honeybees consume nearly half of the available 

nectar, the estimated harvestable honey yield is about 828.2 

kg per hectare. The high honey production potential of E. 

brucei is mainly attributed to its highly branched, spreading 

crown, large canopy surface area, and favorable flowering 

characteristics. 

For Ehretia cymosa, the mean number of flowers per tree 

was 470,959. Using the same calculation approach, the aver-

age sugar production per tree was estimated at 5.8 kg (range: 

3.19–7.06 kg), corresponding to approximately 7.07 kg of 

honey per tree per season (range: 3.9–8.6 kg). With an average 

canopy coverage of 36 m² per tree, around 277 trees can be 

accommodated per hectare. Accordingly, the honey produc-

tion potential of an E. cymosa forest is about 1,628.5 kg per 

hectare per flowering season (range: 883.63–1,955.62 kg). Af-

ter accounting for nectar consumption by honeybees, the esti-

mated harvestable honey yield is approximately 814.25 kg per 

hectare. 

Persea americana exhibited the highest floral abundance, 

with an average of 1,071,966 flowers per tree. Based on sugar 

estimates derived from 126 sampled flower heads, the mean 

sugar production per tree was approximately 9.1 kg, ranging 

from 6.3 to 14.04 kg. This corresponds to an estimated honey 

yield of about 11 kg per tree per season (range: 7.6–17.8 kg). 

With a canopy coverage requirement of approximately 40 m² 

per tree, a hectare can support about 250 trees. Under optimal 

conditions, the honey production potential of a P. americana 

forest is estimated at 2,750 kg per hectare per flowering sea-

son (range: 1,900–4,450 kg). After accounting for honeybee 

consumption of roughly half of the nectar, the actual harvest-

able honey yield is estimated at 1,375 kg per hectare. 

Overall, the honey production potentials observed in this 

study are comparable to those reported for other major nectar-
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producing plants and crops, including Croton macrostachyus 

(234–1,770 kg/ha; Bareke et al., 2020), lime species (Tilia 

spp.) with yields ranging from 90 to 1,200 kg/ha [15]. Ziziphus 

spina-christi (550–1,300 kg/ha; [3], and annual crops such as 

Brassica juncea and Sinapis alba, which produce 65.5 and 

71.2 kg/ha of honey, respectively [22]. 

3.4. Determining Honeybee Colony Carrying 

Capacity Based on Honey Production 

Potential 

Knowledge of bee colony carrying capacity is very im-

portant to utilize the flora resource of a given site. Some bee-

keepers stated that the apiary site is nearby the forest area 

where the diversity of bee forage species is high and the 

strength of honeybee colony is good throughout the year, but 

honey obtained from the area is very low [8]. This is because 

only a few bee forage plants were flowering at the same time. 

In such areas, estimation of honeybee colony carrying capac-

ity is very important in order to use the resource effectively. 

Balancing a number of honeybee colonies with the available 

resource is used to increase the productivities of honeybee col-

onies by overcoming the problem of colony overstocking [3]. 

Honey yields from well-managed honeybee colonies in the 

Mid Rift Valley of Ethiopia have been reported to average 6.5 

kg for traditional hives, 14 kg for transitional hives, and 25 kg 

for frame hives [11]. Using these maximum current yields for 

the three hive types, the expected number of colonies required 

to utilize 1 hectare of E. brucei, E. cymosa, and P. americana 

forests was estimated. Accordingly, the optimum number of 

colonies per hectare of E. brucei forest was estimated at 127 

colonies for traditional hives, 59 colonies for transitional hives, 

and 33 colonies for frame hives. For E. cymosa forest, the es-

timates were 125 traditional colonies 58 transitional colonies, 

and 33 frame hive colonies. In P. americana forest, the opti-

mum stocking rates were 212 colonies for traditional hives, 98 

colonies for transitional hives, and 55 colonies for frame hives. 

These optimum stocking rates vary from place to place de-

pending on local honey yields and environmental conditions. 

Understanding the colony carrying capacity of an area is es-

sential for the effective utilization of available floral resources. 

Some beekeepers have noted that although their apiaries are 

located near forests with high forage diversity and maintain 

strong colonies throughout the year, honey yields remain low 

[8]. This is often due to limited overlap in flowering periods 

among key forage species. In such situations, estimating hon-

eybee carrying capacity becomes critical to maximizing re-

source use and preventing overstocking. Properly balancing 

the number of colonies with available forage helps improve 

colony productivity and mitigate the negative effects of re-

source competition [3]. 

4. Conclusions and Recommendations 

This study demonstrates that all the three species are had 

good honey production potential and major nectar-producing 

species that contributes significantly to honey production. 

Temperature had a significant influence on nectar volume in 

E. brucei, E. cymosa, and P. americana. Both nectar volume 

and concentration in these species varied throughout the day. 

The honey production potential per hectare was estimated at 

1,656.4 kg for E. brucei, 1,628.5 kg for E. cymosa, and 2,750 

kg for P. americana. Based on these potentials, one hectare of 

productive E. brucei forest can support approximately 127 tra-

ditional hives, 59 transitional hives, or 33 frame hives. Simi-

larly, one hectare of P. americana forest can support 212 tra-

ditional hives, 98 transitional hives, or 55 frame hives. Given 

the high nectar potential and flowering during dearth periods, 

these species offer opportunities for producing monofloral 

honey wherever they are abundant. Therefore, propagation 

and in-situ conservation of these species are recommended to 

enhance sustainable honey production and promote environ-

mental conservation. Additionally, assessing the honey pro-

duction potential of other major bee forage plants is essential 

to further increase honey yields while avoiding overstocking 

and maintaining colony productivity. 
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TH Traditional Hives 

IH Intermediate Hives 

FH Frame Hives 
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