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Abstract

The study was conducted in nine sample districtsve$tern Amhara region to identify major and minor
honeybee plant species in each season of the gydatoadevelop floral calendar. Based on the ingwivith
beekeeper farmers and visual observations, 290rtanmoplant species which clustered in 105 familiesse
recorded. Out of thegBuizotia specieBidens specigedrifolium speciesEucalyptus specie€ordia africana
Acacia specieLCroton macrostachyy®ernonia specieBrassica carinataandAndropogon abysssinicugere
among the most abundant species accounting fof@8flthe species frequency in the study areas. Marme
four main flowering seasons followed by two distihnoney flow seasons were identified. Majority ohleybee
plants (41.7%) were predominantly flower after big rainy season while 5.2% flower during the smmaihy
season. About forty honeybee plants (13.8%) floimeextended period, and there were 15 honeybedsplan
(5.2%) which provide pollen and nectar throughdug tyear. Based on available flora, utility statusl a
flowering duration a bee floral calendar was depetb for the region. However, very important herlase
honey plants such @&idens speciesGuizotia scabraTrifolium speciesand trees likeCordia africana Albizia
gummifera Ekebergia capensisandErica arboreaare in the state of declining due to herbicidegliaation,
intensive cultivation, overgrazing and deforestatidhus, in order to conserve these floras, atianthust be
made to maintain and multiply these endangeredfibess. It is also recommended that conservatiohasfey
plant species and management of colonies shouild fe¢ation to flowering period of honey plants.

1. Introduction

Bees and plants have been perfecting their relgtipnover the last 50 million years or so, literatillions of
years before man appeared on the scene. A wondamflilcomplex interdependency has evolved whereby
flowering plants depend upon bees to bring abodlination and thereby the production of viable seed
(Svensson, 1991). The bees in turn depend uponspiantheir nutrition and protection. Some plaate also
important for hive placement and hive constructidiile others used in local procedures for scentiegy hives

to attract swarms (FAO, 1986).

The potential for honey, beeswax and other hivedpets and success in beekeeping development is
dependent first and foremost on the type and qtyasitibees and bee flora available (Paterson, 200@re are
over 7000 species of flowering plants existing thi&pia and these mainly comprise natural treesg®e plants,
horticultural and cultivated crops (EARO, 2000).wéver, not all of these are useful to honeybeed, emen
those that provide bee forage vary in their valueébéekeeping. There are also variations in thétyutif a
species depending upon the climate, soil and déntors in the place of its occurrence.

Beekeeping is the most widely spread practiceénfahming communities of the Amhara region and @
integral part of the smallholder farming systemtHe region, the apicultural resources are immepesgicularly
in the western parts of the region, the naturaktetipn coverage is relatively high (Kerealem et2009). The
potential of land for beekeeping depends on thaireabf the vegetation it supports. Thus, vegetation
characteristics of a region are considered to bengrortant indicator of its potential for beekeeapirs
honeybees do not visit all plants for their nubriti identification of the honeybee plants and assgstheir
abundance, their value to bees, time of bloomind fiowering period have a paramount importance for
practical beekeeping and in assessing the poterftah area for beekeeping (Nuru et al., 2001; Astos<2004)
as well as in planning appropriate seasonal manageand effectively uses of the resources.

Admasu et al. (2005) noted that nectar and pollearce plants identification and establishment of
flowering calendar are important steps in beekapggvelopment. It serves the more useful purposhoiving
the sequence of flowering of various plants inegiarea thereby helping to identify the main flong and
dearth periods so that eventually suitable plaatdcchbe grown to bridge flowering gaps. The flaralendar of
an area however usually varies from year to yaaresflowering depends on the weather conditiong{Na al.,
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2001; Gichora, 2003), however it helps to predicige of time at which flowering may take place f&an the
region detail studies on the types of bee plahtsy flowering calendar as well as potentiality berekeeping are
not conducted.

In assessing the beekeeping potential it is of @rimportance to know about the composition of the
vegetation in the locality, bee forage value ofivittlial species and the usual flowering periodsngfortant bee
forage plants. Therefore in line of these facts ghioject proposal is initiated to identify majandaminor
honeybee flora species in each season of the peagstablish floral calendar of the region.

2 Materialsand Methods

2.1 Description of the study area

This study was conducted during a four years pefioth 2009 to 2011 in Amhara National Regional &tat
(ANRS). The region is located betweet¥®'N to 14 N latitude and 3546’'E to 40 25°E longitude. It covers
an approximate area of 157,076.28 square kilonfetaupies 15 percent of the total area of the egumith an
elevation ranging from 500 to above 4000 m.a.shk Population of the region is estimated at 20.Hiani out

of which 87.5 percent resides in the rural areas~D, 2009). Administration division includes 10nes, 151
districts and 2986 kebeles.

2.2 Site selection and sample size

Reconnaissance tours were used in different districbe able to visualize the context of honeys@plants in
the area and select relevant sites. From potebgakeeping districtof the western Amhara region 9
representative districts were selected randomlyleTa shows the zones and districts where the stadgiucted.
From each district two to four sampling sites, @lt@f 30 sampling sites were selected based oeta#gn
cover and altitude differences for plant identifica and sample collection. From each samplingssite
representative sample plots (quadrates) were meddar the main land use in the study area. Thartodl
inventory was done for farmland, grass land (encis bush land and forest land areas.

Table 6. Sample districts of the study areas

. Sampling Sites
Zone District Kolla W/Dega Dega warch Total Percent
East Goiam Gozamin 2 2 4 13.3
) Enebsie Sar Midir 1 1 1 1 4 133
Awi Dangela 1 2 3 10.0
West Goiam Bahir Dar Zuria 1 3 4 13.3
) Burie 1 2 1 4 133
Estie 1 2 3 10.0
South Gonder g 3 3 10.0
Debark 1 2 3 10.0
North Gonder Takusa 5 5 68
Total 4 16 7 3 30 100.0

2.3 Experimental design

Plant species were counted within the sample plsisng stratified random sampling procedures for the
estimation of plant density and frequency in thecsfic locations. The size of the quadrates vadiggending on
vegetation types: 1 m x 1 m for the grassland,4m for the bush land, 5 m x 10 m for the farrdlamd 10 m

x 10 m for forest land (Admasatal., 2005; Gichora, 2003) with three replications. The occurrence frequency of

the plant species were recorded from the sampls.pldie diagnostic features, morphologically exadifor
each honey plant, were based on their flowers,eleasteams, fruits, seeds, and the type of habliate the
plant grew.

2.4 Data collection and analyses

The methods used for data collection and identificawere field observation, questionnaire and or@rview.
Honey plants were identified to species level om $hot where possible, and plants that were diffiltube
identified in field were later identified using ezénce texts (Bekel€esemma, 2007; Fichtl and Admasu, 1994).
During field studies honey plant species visiteddraging honeybees were collected, botanicallytified and
the necessary data about the honey plant speciesegistered. Using transact walk, field observetiovere
made and data were recorded on the nature and diaplants, plants flowering during that time, afegd
sources collected by bees. Moreover, honeybee fflootos were taken for documentation. In ordetrengthen
the field observation key informants were intergeabout bee plants based on the questionnairekdig
Major, secondary and minor plants were identifisthg ranking index and frequency of occurrences.
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Finally, the collected data was analyzed using Blescriptive Statistics (such as mean, frequency and
percentile). Data are presented in table and fifpmas. Based on field information collected andikable data
base, details of each bee plant species was dtestiand published as working document.

3 Result and Discussion

3.1 Honeybee flora composition

Due to its favourable climatic conditions and edeplactors, a wide range of species of cultivated a
uncultivated honey plants that comprises herbaceshusibs and trees grow in the western Amhara negfo
Ethiopia. 290 plant species representing 105 géntlies were identified as honeybee plants indtugly areas.
Asteraceae, Leguminoseae, Fabacaed Lamiaceaewere the dominant honeybee plant families reprasgnt
14.8%, 6.6%, 5.9% and 5.9% respectively. Moreokeneybee plant species suchGaszotia species, Bidens
species, Trifolium species, Eucalyptus species,di@oafricana, Acacia species, Croton macrostachyus,
Vernonia species, Brassica carinata , and Andrapogbysssinicusvere principal honeybee plants in most of
study areas. However, the density and cover vafuthe plant species per sites were greater (44 fofb)
herbaceous plant species (Table 2). This is camistith Amssalu (2005) who indicated that honegntd of
the central highlands of Ethiopia are predominatigybaceous in nature. The trees and shrubs demaiy
relatively lower due to deforestation and farmlaxgansion.

Based on the reports of respondents and field vasens the most valuable herbaceous honey plats s
asBidensspecies(Adey Ababajsuizotia scabra (Mech), TrifoliurspeciesAmagey, and indigenous Honeybee
trees likeAlbizia gummifera (Sesa), Cordia Africana (WanZjebergia capensis (Lol), Erica arborea (Asta),
Hagenia abyssinica (Kosso), Prunus Africana (Tiknaohet), Schefflera abyssinica (Geteang in the state of
declining due to herbicides application, intensiuétivation, overgrazing and clearing of vegetation
It was noted that some of the identified honey tdaserve as vegetable, fruit, medicine, animal ,feed
construction, fuel wood, soil and water conservgtarnamental, shade, and the like.

Table 2. Plant species recorded in the study area

S/N Plant nature Score Percent Remark
1 Herbaceous 129 445
2 Herb/shrub 10 3.4
3 Climber 10 3.4
4 Shrub 34 11.8
5 Shrubl/tree 42 14.5 27 plants are categorizednsmall tree
6 Tree 61 21.0
7 Grass 4 1.4
Total 290 100.0

Comparatively plantation of eucalyptus speciesisdasing from time to time and it expands intofdren
land. However, in most areas this plant is cut ddefore it produce flowers. Moreover, important Ipdents
like Bidensspecieglike Adey Abeba)Guizotia scabra (Mech)rrifolium species, anédndropogon abysssinicus
(Gajja) are diminishing from time to time due to decliné grazing land, overgrazing, and herbicides
application. The coverage Guizotia abyssinicgNoug) is decreasing due to its low yield produityi

The species diversity in sample sites were genehadjher at the midland (Weyna Dega) altitudes and
decreasing towards higher altitudes (Fig.1) and ithiin agreement with the findings of Admastual., 2005.
This may be associated with geology and climatevéi@r, in higher altitudes there are honey pldiks,Erica
arborea(Astgd, Hagenia abyssinicdKossq andLobelia gibberoaGibberg which can provide potential nectar
and pollen.
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Figure 1. Percent availability of honey flora ajaagro climatic zones (When percents add up itsgimere than
100 percent, because one plant can be found ireiff agro climatic zones)

3.2 Flowering time

The flowering time of honeybee plants vary fromape to species depending on the climatic conditimfrtheir
habitat. Based on the results of this study, féauvéring seasons followed by two distinct honeywlseasons
were identified. In most potential areas of theiordhaving bimodal rainfall patterns, honey is fested after
the big and small rainy seasons. The phenologyné¥ plants corresponding to the availability ahfall and
agro climatic zone. Majority of herbaceous plaamsl shrubs (41.7%) mainly flower after the big yaseason
(September — November) while majority of tree spediloom during the small rainy season (March —)May
(Figure 2).

Honey plants such &alvia leucantha, Tecoma stafigumpet treg) Ocimum urticifolium (Damakessie
and Eucalyptus camaldul@ower year round whileAgave species, Datura arborea, Jacaranda mimasifol
Acacia decurrens, Leucaena leucocephala , Catfiste citrinus(Bottle brush)bloom most times of the year
and the flower continue for extended period. Mosgo¥rica arborea (Astg, Grevillea robusta,Casimiroa
edulis (Kazmi) and Eriobotrya japonica (Woshmella flower after rains.Acacia polyacantha (Gmarda),
EucalyptusspeciesSchefflera abyssinic@Geten), Syzygium guineengPokmg, Vernonia amygdalingGrawa)
offer nectar and pollen during dearth period.

Percent Percent
41.7 13.8
6.9
5.2 45
17.9 2 99 2 %’
o 3 2 E ‘© ©
52 e =5 0
3.8 2 >
<
Sep-Nov Dec-Feb Mar-May Jun-Aug .
Flowering natures
Flowering seasons

Figure 2.Left: four flowering seasons, and right: floweringture of honey plants

3.3 Food sources

Various plants were blossoming in different seasmms$ honeybees visited these plants mainly forameand
pollen. In this study, the bee plants were categdriand graded on the basis of the frequency @ d§bees to
the flowers for collection of nectar and pollen. B¢ total honeybee plants identified in the stadsas, about
87.6% are sources of both nectar and pollen soyFigare 3). During honey flow season’s nectar isstly
used for honey production while pollen is useddfiaod rearing.
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Figure 3. Food sources of honey plant specieseoétidy areas

3.4 Major honeybee plants

Major honeybee plants are the most important plarich are used for brood rearing and abundant yhone
production. Of the total 290 species of honey @adentified at western Amhara, major honey soynlemts
such asBidens species, Guizotia species, Trifolium spedisdia africana, Acacia species, Eucalyptus
species, Croton macrostachyus, Vernonia speciBsgssica carinata, Andropogon abysssinicus, Scireffl
abyssinicica, Erica arboreandotherswere account 23.1% due to their immense flowerimyine.

3.5 Secondary honeybee plants

Secondary honeybee plants are ordinary plants waiehused as pollen and nectar sources. Thesedénclu
Acacia decurrens, Dombeya torrid, Apodytes dimaliahloe berhana, Echinops species, Rhus glutinosa,
Ritchiea albersii, Melia azedarach, Plantago lanieea, Jacaranda mimosifgliand the like comprise 39.0 %.
This category of honey plants is also importantbfiarod rearing and honey production.

3.6 Minor honeybee plants

Some of honeybee plants identified and reportechiasr honey plants (37.9%) includgoswellia papyrifera,
Caesalpina decapetal, Milletia ferruginea, Argemomexicana, Zea mays Kalanchoe species, Euclea
racemosaand Ficus species. Some of this group plant species weredftess frequently in sample plots while
the others were less potential for honeybees tfonectar and pollen.

However, honey plant species that identified asidan by respondents were not recorded in samfas, si
and some honey plant species that were not repbstecispondents were observed in sample sites becau
sampling was done in open and protected areasvedrl@and higher altitudes. Moreover, predominant and
secondary important honey plants availability wiere while minor honey plants were highly availalffégure
4).
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Figure 4. Importance and availability of honey plspecies (%)

3.7 Beefloral calendar
Based on the availability of different plants alomigh their flowering time, a bee floral calendaaswdeveloped
for western Amhara region (Table 3).

Table 3. The flowering calendar of the major besnpkpecies

Flowering months

S (©) N D J F M A M J J A

Plant species

Acacia abyssinica
Acacia lahel

Acacia mearnsii
Acacia polyacantha
Acanthus eminens
Acanthus sennii
Albizia gummifera
Allophylus abyssinicus
Andropogon abysssinicus
Aningeriaaltissima
Bidens species
Brassica carinata
Cordia africana
Croton macrostachyus
Dombeya torrida
Ekebergia capensis
Erica arborea
Eucalyptus camaldule
Eucalyptus globulus
Guizotia abyssinica
Guizotia scabra
Hagenia abyssinica
Hypoestes forskaolii
Lathyrus sativus
Lobelia gibberoa
Ocimum basilicum
Phacelia tanacetifolia
Schefflera abyssinicica
Syzygium guineense
Schinus molle
Trifolium species
Vernonia auriculifera
Vernonia amygdalina
Vicia dassycarpa
Plant species S ®) N D J F M A M J J A
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4 Conclusion and Recommendation

Based on the results of botanical study, the spetieersity in sample sites was generally highethat mid
altitudes and decreasing towards higher altitudiéss may be associated with geology and climatiedéoon.
The phenology of honey plants corresponds to ttelability of rainfall and agro climatic zone. FHomain
flowering seasons have been identified followedy distinct honey flow seasons in annual cyclejdvity
(41.7%) of herbaceous plants and shrubs were méaver after the big rainy season (September —dviaber)
while majority of tree species bloom during the Brany season (March — May).

The results of this study revealed that importarbhceous honeybee plants and indigenous treéds dre
state of declining due to herbicides applicationemsive cultivation, overgrazing and deforestatibmerefore,
in order to use the beekeeping subsector in aieabla way, it is suggested to integrate beekeepiiil
cultivation of fast growing, multipurpose plantspse bloom in most parts of the year and supplicignectar
and pollen.

Therefore, seasonal management of the coloniesldshm adjusted with flowering periods of major
identified floras in the study areas.
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