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Abstract

Non timber forest product extraction is an ancient form of forest exploitation still with ample potential.
Due to the heterogeneity of nature of NTEPs, ecology, uses, users, and users rights single management
options for all NTFPs are not possible. Most studies on options for NTFPs management have focused on
plant products and less attention has been given to animal-based products like honey. Honey is one of the
leading NTFPs in south west Ethiopia. Although several studies have been made on the ecology and
management of the bees and the forest of the region, little study has been made about the interactions in
tree and bee management and their dynamics. The aim of this study is to investigate the nature of tree-
honey bee management interactions in different land use zones. The study was based on the theory that
evolutionary processes in the exploitation of vegetation and animal resources in general follow similar
patterns. Forest exploitation has evolved from open access procurement of wild products to the
commercialized cultivation of domesticated trees on private lands. Similarly, exploitation of honey evolved
from feral honey hunting from tree cavities growing in freely accessible forest to the use traditional hive
based technologies in forests under different types of access regimes and finally use of modern movable
frame hive located on private lands. Human interventions in the management of both resources also
gradually intensified with indigenous rules and regulations governing resource use changing to communal
ownership and private ownership. The study was carried out in southwest Ethiopia in three districts with
variable socioeconomic and land-use conditions; these are reflected in a variety of beekeeping management
conditions and interactions between forest and bee resources. Both primary and secondary data were
collected for the study. Primary data was collected through household interview, group discussions, expert
interviews and observations. The collected data were analyzed through SPSS, spreadsheet and logical
explanation.

Within the research area three types of beekeeping technologies exist at different levels of intensity: the
ancient practice of feral honey hunting which is at the verge of extinction; traditional hives-based
technology which is currently the dominant form of honey production in all land use zones; and the
recently introduced modern (Kenyan top-bar type) hive-based technology. The traditional technology can be
further differentiated on basis of type of hives. Three types of traditional hives were identified: hardwood
hives, bamboo hives and soft wood hives. Hardwood hives and bamboo hives are durable and used for several
harvest years, while softwood hives are less durable and are used mainly for single year’s service. In the
traditional technology there is no colony management except baiting of hives to attract new colonies and
protection against vermin. Trees play an important role for bee management; they serve for making hives, for
hanging hives and for providing forage. Trees used for beekeeping are actively managed and the intensity of
management increases from forest towards home gardens. Traditional hives and bees are private property but
they can be placed in trees and lands under varying tenure arrangements. Four types of tenure for hive-
hanging trees identified; free access, temporary tree tenure, transferable tree tenure and private land tenures.
With the exception of the so-called kobo-forests natural forests are mainly free access lands, while
homegardens are mainly privately owned land. Private land ownership promotes tree planting, but does not
necessarily involve use of improved hive technologies. However, several socio-economic factors such as
increased population pressure and market access stimulate a gradual evolution in bee-keeping technology
from free hunting to modern hive use. The study concludes that beekeeping requires management of bee
colony, hives and trees, and that for all of these attributes of beekeeping gradual changes are taking place.
The intensity of management practices and technological developments are not uniformly spread over the
study area, nor are they evolving in a similar manner. Only few efforts at intensification of beekeeping
practices are taking place. In the uplands an extensification of traditional beekeeping practices from forests
to other land-use zones is occurring, while in the lower regions a deintensification in honey production is
taking place due to the development of commercial land-use systems.

Keywords: dynamics in resource exploitation, tenure regime, beekeeping, southwest Ethiopia, hive
technology and tree-bee interaction
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1 Introduction

1.1 Background

1.1.1 Non Timber Forest Products
For most of the evolutionary history of human, tenihas had little or no value. Instead
forests have been valued for the myriad of non éimiorest products (NTFPs) they
produced for humans. It is ironic that the valuetledse NTFPs are recognized at the
same time that the forest themselves are rapidgpgiearing (Redford, 1996).

With increase in the importance of NTFPs for litielbd and conservation, the need for
elaborate explanation of the options for managensernd the driving factors that
influence its sustainable utilization become anhaug research agenda (Wiersum, 1999).
But the ecological, economic and use heterogemnéityTFPs make single management
option less effective, efficient and equitable (dedet al., 2002).

NTFPs production and use are affected by compleltiptes overlapping rights which
arise also due to the heterogeneity of productss asd users (Tedder et al., 2002). The
diversity of rights is likely to have been shaped the historical evolution of their
cultural and institutional environments (Perez atdal, 1996). However, in many
instances management evolution is a process witlowlear dichotomy between
gathering and agriculture; rather, a continuumesburce use and management has been
proved to exist (Wiersum, 1997).

Management practice of NTFPs, among other thinggolves understanding of the

relationship of people and forest in terms of mark@ce and opportunities, the

availability and allocation of land and labour, thkift in balance from forest based
activity to agricultural employment and income @erand etal, 1996). NTFP

management is also affected by disappearance tfrauibnd religious values that once
played a significant role in the management of NIHSCBD, 2001). Tenure

arrangement for forest land and trees has alsotdffe type of management taking place
(Paudel and Wiersum, 2002). These sets of factarkl@lso shape the dynamics in the
management and use of NTFPs over time and/or alenodscape.

1.1.2 Beekeeping as NTFP Production

NTFPs can be defined as all the biological materfather than industrial round wood
and derived sawn timber, woodchips, wood-basedlpame pulp) that may be extracted
from natural ecosystems, managed plantations, atal.utilized within the household, be
marketed or have social, cultural or religious #gigance (Ros-Tonen, 1999; 2001).
According to this definition, NTFPs can consistppbducts both from fauna and flora
(Ros-Tonen, 1999).

Most NTFP studies focus on vegetation productsrandh less attention has been given
to the various forest animal products including éyarHowever, forest animal products
should be included in NTFP studies for severalargsthe high values people place on
them, the considerable size of the trade, the fgignt changes in the consumption



patterns and in the resource base, and due todigeificant role in perpetuation of the
forest community at large (Redford, 1996).

One of the important faunal NTFPs is honey produnetioney beesApis melliferd. As
livelihood source, honey contributes income, hookkltonsumption, medicinal and
social values (Hill and Webster, 1995). Honey carcdllected from feral source, or from
managed bee colonies foraging in forests or amaulgvated plants. Beekeeping
practices, especially with intermediate technologgve a profound importance in
securing two competing objectives: local developnaem conservation. Beekeeping as a
livelihood practice connects the farmers’ economiéth the preservation of the trees
used for beekeeping, and therefore this systenteatmibute to the preservation of wide
forest areas (Svensson 1992; Hartmann, 2004).

Similar to other NTFPs management, but with its geoculiarities, beekeeping requires
an affinity with the land and the implementationspkcific management practices; these
require a detailed knowledge of the complicatedabedur of the honey bee itself, the
plants which provide the resource, nature conservaind agricultural production (Gibbs
and Muirhead 1998).

The peculiarities with beekeeping are that whikekirequire a minimal amount of land,
bees foraging from a hive range over several sgudoeneters. But the bees food
resources-nectar, pollen and honey dew has littleooeconomic use except honey bees
themselves collect it. While they consume this plaarts they bring a very important
economic benefits to agriculture, in the form ofllipation, higher than the benefits
beekeeper got from them and their products (Crd990). Beekeeping, therefore,
enhances the perceived value of trees, encourakedgers to protect trees and improve
regeneration of trees (Svensson, 1991).

1.2 Problem defined

As NTFPs, management of honey production practeessevolved along evolutionary
path in use and management of resources from fua@ny of honey from wild to the
very modern use of movable frame hives (Crane, 1998ney collection from wild
nests is an old age activity, and honey harvestingh traditional hives has been
practiced for at least the last 4500 years (Crd®80). Evolution in management of
honey production may be caused by changes in maragef several sets of interacting
elements, which include managing the hives and(baeny), the land and honey trees
and the various socioeconomic issues associatédtivan. It is, therefore, a complex art
and science that requires comprehensive skillskaoaviedge of the mentioned aspects
and their interaction effects (Crane, 1990). Howeveost beekeeping studies have
focused on the management of bee colonies and,tamesmuch less attention has been
given to bee-tree management interactions. Moredkere is little insight on how the
tree use and management change with other beekegaictices.

In the process of honey production, forests andstygrovide nectar, pollen and other
useful raw materials for bees. Bees also servefdrests through pollination and by
increasing vested interest of beekeepers in fa@stervation (Svensson, 1991; Kerns et



al, 1998; Hill and Webster, 1995). Any damage ogngrto either of these resources not
only endangers plant and bees, but also severmluae practices, like beekeeping, that
depend on their mutual interaction (Crane, 1990ctrHa@n, 2004). In the study area,

several trees and other plant forms provide beeksewith the various basic raw

materials in required for honey production. Theseg and the land they are growing on
are therefore highly valued, distinctively boundaad divided among local residents
(Amssalu, 2004 and Hartmann, 2004). But the auxilizenefits of trees in beekeeping
have not been specifically studied in the studwnare

Large variation in honey production practices exi3these variations may be attributed
to socio-cultural differences among ethnic groupslifferences in access rules for bee
resources. The nature of the vegetation also vaneahg study districts, and the fact that
beekeepers compelled to use locally available resoumplies the possibility of
differences in management techniques. However,sitnot known whether these
differences in tenure and other institutional fastaffect the type of hives used between
districts and along land use zones within distriBtereover, it is not known whether type
of hive technology affect location preference bgheeper.

Therefore, this study will address the nature @& Warious management practices, the
dynamics in honey production technologies andetation to management, and the use
of trees as well as tenure arrangements for begigepthe different land use zones.

1.3 Structure of the thesis

Chapter one of this thesis provides backgroundrin&ion on NTFPs management
attributes in general and honey production in paldr. The problem is defined against
the background. Chapter two sets the theoreticaldation upon which the thesis will be
based on. These theories together with the proleleaile to define the objectives and
operational research question and methods. Theyhalp to test whether the empirical
finding are in agreement or against existing urtdeding of real world phenomena.
Chapter three defines the objective and operatioesg¢arch questions based on the
problems and theories. Chapter four deals withntieéhods used for data collection and
analysis. Chapter five presents the comprehensigrigal findings from field research.
Empirical relevance, theoretical fit and methodalay issues is discussed in chapter
seven. Major findings is discussed in chapter eight



2 Theoretical Framework

This research used theories and conceptual modaislymfrom the fields of forest
resource management, animal domestication and dgsawf honey production.
Therefore, theories and concepts of forest doragiit, animal domestication and
evolutionary development and factors affecting leeping will be reviewed in the
following four subtopics.

2.1 Introduction: Dynamics in natural resource maragement

The traditional broad division of evolutionary rasce use pattern in to Hunter-gatherers,
shifting cultivators and permanent field croppershe commonly used categorization to
designate intensity of land and resource use, rdiiteate level of control and
modification of forested environment as well asd@etting technologies. However, this
simplistic approach is criticized for its weakness accounting for the variety of
technologies used within each group for differeiatysvof resource exploitation. While
this general traditional method of classificatienuiseful for some purposes, it does not
include the diversity within each system that swigedifferences in traditional
knowledge of methods of farming, resource consegmaand other aspects of each
system. There is also a need to recognize the lplitsss of systems overlap in many
circumstances (Padoch et al., 1983).

The forest dwellers hunter gatherers are flexilbld adapted to change with changing
environments. They may change not only the prodinetg use, but also the subsistence
techniques they employ, the amount of labor theyead, as well as social factors. It is
also believed that hunter-gatherers have driveeva dpecies to extinction and have
influenced the number and range of other many andlding so they more or less
successfully varied their activities and means ivingg (Padoch et al., 1983). The
direction of change in resource use not only meogmfless intense to more intense type
but may also involve disintensification, e.g. do@lépopulation by different factors.

2.2 Evolutionary stages in management of resources

2.2.1 Evolutionary stages of forest management

Traditionally forest management was defined from gerspective of silvicultural and
normative timber production practices (Ford-Rolmerteind Winters, 1983; Anderson,
1990, cited in Wiersum, 1997). Latter, Duerr et §.979) cited in Wiersum, 1997)
defined it as the process of making and implemgntecisions about the use and
maintenance of forest resources and the organmeaiforelated activities. Thus, it
involves the total set of technical and social mgeanents involved in the protection and
maintenance of forest resources for specific plepoand the harvesting and distribution
of forest products (Wiersum, 1997). Similarly, Reitgen(2001) also emphasises the
inclusion of (unwritten) rule based local forestmagement practices in the definition.
Danks and Fortmann (2004) have also defined tHerdiit types of land and tree tenure
operatimg in forest management.

Against these definitions and dynamic ecologicagchnhological, economic and



sociopolitical conditions involved, forest managemeractices include: controlled
utilization of wild tree products, protection andimenance of trees providing valuable
products, purposeful regeneration of wild trees anoduction of domesticated trees
(Wiersum, 1997).

The model is developed by analytical explanatiorhigtorical man-forest interactions

and management by humans to maximize the beneflietaerived from it. These

interactions involve a gradual intensification ofamagement practices along nature
culture continuum. Differentiation between land dre tenure, the variety of local rules
and the degree of technical measures used to emhaoductivity of forest are the

attributing factors for the conceptual moféliersum, 1997).

According to this model, forest resource explotatand management activities can be
arranged along a gradient of increasing input o energy per unit of exploited forest
(Wiersum, 1997). These include, firstly, the thidds between the uncontrolled and
controlled procurement of wild tree products inumat forests. At this thresh hold, the
control of utilization involves the definition antbntrol of use rights, which requires
social transaction costs such as time spent on lixetion, and decision making and
control. Control measures with a biological objeetare developed beyond the second
threshold, which lies between controlled procuretvanwild products and purposeful
regeneration of valuable tree species. And thel thiresh hold is between the cultivation
of wild tree and the production of domesticateedre

Concomitantly with this increasing input of humamergy per unit of exploited forest
land, a gradual transformation of the natural foreto an agroforest ecosystem occurs
(Wiersum, 1997). The human intervention in the odprctive biology of tree species is
also intensified. This closer interaction also asged with various socioeconomic trends.
Firstly, the socioeconomic conditions relating ¢oefst utilization change. Secondly, the
complexity of the indigenous rules and regulatibarge, with common property rights
gradually transformed into private land and tremute rights. It should beemphasized ,
however, that different arrangements could exish@lthe landscape. For instance, Den
Hertog and Wiersum (2000) has identified four distimanagement practices under
different types of tenure condition, access regira@sl management intensity for
timur(NTFP) collection in Nepal, with increasingpurt of resource and increases tenure
security. Initial management practices involve abcontrols on collection of common
pool resources while the more intensive managemm@atices are found on private lands.

In conclusion, evolutionary stage in forest managenmcludes open access gathering of
forest products, controlled utilization of wild &% selective cultivation of wild native
trees and domesticated trees. Wiersum (1997) nibistddifferent evolutionary stages
may coexist in a landscape based on the institaltiamangements.

2.2.2 Evolutionary stages in animal domestication

Domestication in animal means the propagation ohals that humans keep in captivity,
or, more exactly, man’s breeding of animals undéfi@al condition (Bokony, 1967).



According to Berry (1967) the first phase of dontedion of useful animals started when
certain useful animals conserved and tamed nedlidgvplaces (Berry, 1967).

Animal domestication as a process involves thre faators: the man who carries it out,
the wild animal that has been domesticated anddh@esticated animals that is the result
(Bokony, 1967). According to (Bokony,1967), domeastion of animals can be defined as
the capturing and taming of animals of a speciéls particular behaviour characteristics,
their removal from their natural living area andedxing community and their
maintenance under controlled breeding conditiorrspiofit. Bokony(1967) identified
two main phases of animal management stages tigatsbwith domestication: animal
keeping and animal breeding.

The first stage is the primitive form of animal édéng without purposeful selection or
the control of feeding. It is characterized by gnesence of one breed of primitive type,
with a small size compared to the wild form.

The second phase, animal breeding, involves pufploselective breeding and the
control of both quality and quantity of feeding.tiis phase humans threats his domestic
animals as individuals, not only as a herd. Furtlfuge, this advanced phase can be
characterized by the presence of different breedsme population and by an increase in
size and productivity of animals. The migrationpebple and culture has also influenced
the processes of domestication (Bokony, 1967).

But for domestication to advance, it must be accamerl by an appropriate kind of
change in the conception of property. The extenivtich domestication thrives, and
hunting declines, will be critically determined tye kind of institutional change which
does come about. The type of change, in turn, deijend on various social, economic,
and political factors such as the incremental petidily domestication offers, the degree
of unity among the domesticators, herders, andsegosups, the relative military and
social power of the two groups, and so on (Bos8pp@Bose (2000) draws an imaginary
example to show how property right could affect éstication.

“initially their may be laws that govern huntinggrfexample the first hunter to sight an
animal may have the right to hunt it, or the huntdrose arrow was the one which killed
the animal may be the one to claim it. Suppose thavsome agents in our primitive
economy discover the art of domesticating cattl@ckvhas the potential of significantly
improving productivity. But even domesticated ealthve to graze, and the community
as yet has no rules which forbid the hunting of dstigated cattle which is grazing in the
wild. There is as yet no concept of cattle ‘beloggito an individual, except in the
context of the hunt and the kill. Those who intlesir time and energy in domestication
will certainly want to identify ‘their’ cattle in@me way”.

In this situation, Bose (2000) explained possilknsirios as follows:
“First, the existing property rights may persistjaaving hunters the right to hunt any
cattle in the wild. This being a severe disincentio domestication, this line of



production will fail to develop, and the societyll\ilien continue as a (less productive)
hunting economy. Secondly, the domesticators mtheganough material strength to
police their property, suitably punishing any hustevho kill cattle identified as
belonging to a domesticator, thereby establishingudimentary state-mechanism to
institute and protect this newly defined right obgerty. Thirdly, the domesticators may
be able to bribe the hunters, offering them incatito stay away from marked cattle.
This is potentially possible since by assumptiomeftication is more productive than
hunting. Fourthly, new property conventions mayeligy in things other than cattle,
such as land. Herders may find it possible to femcetherwise mark off meadowland
which is reserved for domestic cattle, and be ablerevent hunters from hunting on that
land.”

The real world outcome in many cases shows thaugepn achieved in the institution
and domestication has got incentive as a restiigbfer productions.

In conclusion, evolutionary processes in animal um#ude: free hunting from wild
population, animal keeping in domestic form and #u¥anced form of manipulation
termed animal breeding. And this process of doroatstin has been highly affected by
institutions, particularly property right and thetent to which the community or society
have abided by them.

2.3. Dynamics in beekeeping

2.3.1 Beekeeping as example of interaction betwegmest and animal management
Evolution processes in forest and animal managerdentot necessarily take place
independently, but may interact. For instance, eelkeeping, bees and trees interact in
several ways for their mutual benefits. Humans malate this interaction process based
on his technological stage to improve their shdréhe benefits. Svensson (1991) and
Hills et al., (1995) have described various formis bee-tree-human interactions.
According to these authors, bees are importanteestbecause bee based exploitation
does not harm the forest resource, but rather lepeke motivated to conserve the forest,
bees stimulate regeneration through cross poliinatdther authors like Tan et al (2002)
and Hartmann (2004) also show that beekeepersegpendent of bees and trees and do
not abuse these resources.

Svensson (1991) described that bees serve localepby pollinating their crops and

wild income resources. For example, One third ofman diet in tropical countries

derived from insect pollinated plants (Crane andlKéfa 1983). Honey itself is a

valuable food staff, suitable income generatingdpod and provide an arena for social
and cultural reproduction.

For their part, trees provide an essential enviremnfior bees, protect hives and provide
materials for hive construction. Trees are alsoomapurces of pollen, nectar and plant
tissue (Svensson, 1991; Momose et al, 1998; Kald<anvakita, 2004).

Management of land by humans not only stimulatestbee interaction; there are several
possibilities where it could also endanger the rarmalationship. Forest clearance and



patch formation for agricultural lands and habifeagmentation due to built in
environments affect pollination. if the isolatiorf fragmented populations becomes
greater than the foraging range of pollinatorsf tre pollinator population becomes too
small, the outcome may be reduced pollination sessand decreased bee productivity
(Kearns et al, 1998). Conversely, pollination coalso be affected by the density of the
plant population which could covary with the popida of the pollinators. Interaction
beetween population size, density and spatial tisolaare likely to have even more
complex effects on pollination (Kearns et al, 1998)rthermore, abundance of social
bees decrease significantly with an increase id lese intensity (Kein et al, 2002)

Habitat fragmentation has complex effects on ptaptoduction; it affects both plant and
pollinator population and may reduce plants repeotide success by reducing or
extinction of pollinator populations (Donaldsoraét 2002, Lennartsson, 2002).

Thus, there are always mutual interactions betwleeal bees and forest but the
interaction could be affected positively or negaltyvby anthropogenic interference and
management practices.

2.3.2. Evolutionary stages in development of Beekaag

Like any other resource use, honey collection froetural resource has gone through
evolutionary stages of development over time. Cré&b@92), has categorized the
historical development of honey production and (wap’s relationship with honey bees
in the following stages.

Without bee management
¢ opportunistic honey hunting from wild (feral, nal)rnests
¢ honey collection from wild nests owned by indivitkiar communities
Start of bee management
¢ Tending of wild nests in situ
Start of beekeeping
¢ Use of stimulated natural nest sites in situ, sashtree cavities for Apis
mellifera and rafters for A.dorsata
Start of Apiary beekeeping
¢ Moving natural nest sites(with their nests) to apithese become fixed comp
hives
Advances in beekeeping using fixed-comp hives:
¢ Using simple purpose-made beehives in an apiary
¢ Using such hives in more advanced way
¢ Using horizontal hives with removable top or bottom
¢ Using such hives with an extension for honey sterag
Advances to movable-comb hives:
¢ Single-champer top-bar hives
¢ Top bar hives with an upper honey chamber

These developmental stages are often discussastm&tdperiods.However, Arce (2002)
has sparked criticism of this linear developmenbéekeeping evolution. He criticizes



the notion that “beekeeping will develop world witdheough lineal stages from primitive
honey hunting to modern rational frame hive beekeppArguing that, it ignores the
diversity that exists in beekeeping practice, voigekeepers combining ideas, techniques,
materials and technology in ways that defy categtion as simply traditional or
modern”. He also furthers his argument that thisomoimplies that local beekeeping
practice as being traditional and in need of modation according to expert design.

The beekeeping developmet model is different fréwa évolutionary stages in forest
management in some aspects. Firstly, the evolutjostage of forest domestication is
descriptive rather than an explanatory model mtthig unidirectional phases where each
step indicates phases of societal development finenancient to the advanced (Wiersum,
1997). The beekeeping model, however, does refeindoeasing stages of societal
development with increasing hive technology in lesging (Crane, 1992). Moreover,

forest development model have emphasized the changeocioeconomic and farming

landscape as changing with and affecting the elmiubf forest management. But in

beekeeping model, emphasis is given to technabgitvances with respect to hives and
little emphasis is given to changes in farming pcas and the management of honey
trees.

2.4 Attributes of beekeeping practice

Beekeeping practice can be affected by the typeivas used, the management of bee
colony, the management and availability of foragemgd hive-making tree products.
Beekeeping is also affected by tenure arrangenbetit: for apiary sites and the foraging
resources (forest) as well as ownership rightoéms and hive under different conditions.

2.4.1 Production technologies

Beekeeping is a complex practice which requires diféerent varieties of management
technologies to manipulate bee population, halkimak forage. According to (Delaplane,
1997), honey production is a function of local weatheordl, bee densities, types of
hives (imported or locally made), bee genetics€sypf species used), colony health and
colony manipulations by the beekeeper. Hive typeg,colony management and status of
forage production are presented below.

a) Types of hives

Hives have been used as one of the indicators efagement type and intensity in
beekeeping. The most traditional hives are madestlexclusively from forest products
and with little labour cost. Gradually the typehdfes have changed and the most modern
hives use complex materials, skills and higher labmosts. The variants are described
below.

Traditional Fixed-comp hives: It is simple purpegaiilt container for the bees and their
combs. They had no fittings such as frames, anddes secured the top of their combs
to the interior of the hive. This type of hives &ydcalled fixed frame hive to differentiate
it from the modern movable frame hives and theringzliate movable-comb hives (top-



bar hives) (Crane, 1990).

Movable-comb hives/ top-bar hives: This type of dsivhas movable combs, i.e.
individual can be removed from the hive and repladmit instead of four-sided frames,
the hives only has top bars. The bees build dowm feach top bar, and the beekeeper
can remove any comb from the hive by lifting uptap bar. The single long box can
alternatively be used with frames (Crane, 1990).

Movable frame hives: Frame hives are fitted withvatde frames in which the bees are
persuaded to build their combs. They are usuallgpmsed of several boxes, one on top
of the other. The lower box, or in some cases, lhaxes are used for holding the brood
nest, and the upper for collecting the crop. THases are movable and the beekeeper
can move them to a place where the bees can caketar. They are expensive but they
have far better in its productivity compared talitianal ones (Smith, 1960).

In general, the time spent on the bee managementases with sophistication of

beehives. For example, commercial beekeepers mes lup to 6 times a year to

maximize financial returns and professional beekesmonitor the flowering of honey

flora and maintain a range of apiary sites for axger a period of years. The sites may be
on public or private land, and may be occupied derlittle as 6 weeks (Gibbs and

Muirhea, 1998).

b) Colony management

Management of bee colony is one of the key bee ganant components have evolvd
over the centuries. In the ancient time beekeepeusipulate the colony during honey
harvest by killing the bees. In West Africa, foraexple, the bees were killed with fire to
take out honey from their nest. The Massai of EBdsta use puffball fungi smoke to
paralyse the bees and the Pygmies of the Camemspesial herb for similar purpose
(Hertz, 2002).

But gradually less destructive honey collectiorhteamiques were developed. Some log
hive users harvest half of the honey at one ting then nest year harvest a similar
amount on the other side, giving the bees a chameerrvive and produce more honey
(Hertz, 2002). Even some traditional beekeepersentbeir colony from one place to

another to make use of melliferous fodders at aradlgro ecological location, as in the
case of Ethiopia where ecoecology changes in shistdnce interval (Hartmann, 2004).

Beekeepers also know about time of swarming andevymefer to settle, what plants and
smoke attracts bee colonies to enter hive and Imedérials for hive-making and forage
(Hertz, 2002).

Beekeepers have long believed that large, populmlsnies are superior honey
producers and produced more honey per bee in toheectar flow. Smaller colonies
produce more brood per bee than do larger colofieslonies are still small and in the
optimal brood production phase when major nectawdl begin maximum honey
production will not be realized.If populations pepiematurely, then the beekeeper is
faced with overcrowded colonies inclined to swarfrcl, of course, defeats the goal of
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large populations (Delaplane, 1997).

Previously where the importance of large bee pdjouna was not recognized, swarming
was often considered a positive thing. It was dlebeved that hive number is more
determinant than do colony strength in honey prodocFor increasing hive number,
swarming is an easy and inexpensive way; but abénefits of large bee populations
became apparent, swarming was recognized as aisese&iback to honey production
(Delaplane, 1997).

Other manipulation to stimulate honey productiofysusing vigorous queens. Queens
produce brood which latter becomes the foragersdbldect honey. But the effects of
gueens on honey production go beyond brood pramtuciihe presence of a queen, even
if she is caged and in a brood less colony, inega®lony weight gain during nectar
flow and minimizes weight loss during nectar deaffhis is partly explained by a
stimulating effect of queen pheromones on workeragmg (Delaplane, 1997).
Management of the proportion of male and femaleignmembers of a colony is another
management aspect affecting colony strength andath\reney production (Reuter and
Keller, 2001)

All those practices made to increase bee populatipreen rearing, reduce brood
formation, increase honey production and contrgliof absconding and migration are
most intensive beekeeping practices mainly cawigdht the modern stage of beekeeping.

c) Forage production

In addition to management of bee (colony) and hineekeeping requires knowledge of
honey plants and their management. Studies morehasiged description of useful
honey plants and technical management aspectsalkeunt of pollen and nectar
production, pollinator-pollination interactions,lituation of bees for these purposes. But
for Africa, even these studies are at their inftage (Rodger et al, 2004). In beekeeping
understanding of types of trees of value for beeBich of them are melliferous
nectar/pollen producers, when they flower, whichdorce higher quality of honey, how
to manage and improve them is equally important.

It is estimated that about 40,000 plants are usefib@d source for honey bees (Crane,
1990). However, the amount of nectar, pollen omppbs obtained significantly varies
from plant to plant, season and time of the dayaf€ret al, 1984; Crane, 1990). In
Ethiopia, study shows that there are about 500t pdems rich in nectar and pollen (Fichl
and Admassu, 1994). According to Amssalu (unpubtidtherbaceous and shrubby honey
plants flower after the big rainy season (Septenildevember) while honey trees flower
during the small rainy seasons of March to May. 8ahs (2002) shows that even if the
number of trees flowering are larger in Septembevéynber, the amount of pollen
collected does not vary similarly. This indicatkattthe amounts of pollen and nectar are
not only determined by the number of flowering pdalout also by amount of flowers per
tree and amount of pollen a particular honey pfoduces (Amssalu, 2002). He also
demonstrated that not only forest trees, but alseds and crops from non forest lands
contribute considerably to honey production.
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While the use of trees for beekeeping is an anideowledge, management of trees for
beekeeping does not seem evolve very much basddeoliteratures consulted. Crane
(1990) suggests that some plants are capable dupirtg high honey yield and it is
profitable to plant these types of trees for hopeyduction purpose. About 80 species
with such quality are identified and listed (Craret, al, 1984). But these are not
exhaustive studies and the management practicesredgto improve the potential of
honey plants have not yet been properly addressed.

2.4.2 Property rights

Resource management and innovation towards preguoptions can be facilitated or
constrained by existing rights to use resourcesoAting to Schlager and Ostrom (1993),
having at least the bundle of rights associate iting “claimants” is a crucial step for
effective management of resources. By claimantadgt and Ostrom (1999) mean those
who possess the operational rights of access ahdnawal plus a collective-choice right
of managing a resource that includes decisions eramgy the construction and
maintenance of facilities and the authority to devimits on harvesting rights.

a) Access right to bees and hives

Access to bees has been traditionally considerdetlting to the owner of the hive, and
communities considere acts against this traditientteeft. However, in reality, more
complex access rights exist attributed to socidigali position of the beekeeper and the
nature of beekeeping. Some examples regarding ssvana hive ownership presented
below.

According to Crane (1990), in Roman law bees weresidered wild animals, but bees in
a hive were the property of the owner of the hiaad their unauthorized removal was
considered as theft. Further more, in many coutaebeekeeper is still allowed to go on
to a neighbours land to collect a swarm that flewrf one of his hives-the swarm still
belongs to him-although he must make good for amyate done to the neighbours’
property. In Sweden, a law still exists which statkat “should bees fly to another’s
forest and the owner follows then to a tree or Ifaleich they occupy), no one can deny
him/ his rights” (Crane, 1990).

It is easier to establish ownership for hives aedshinside them than for swarms, and
laws are quit straight forward. However, in rgalitheft of hives and bees is a long
standing issue and practical complexities stilsann countries practicing beekeeping.
Ownership of hives in Tanzania, for example, comeelyy making notches on a tree or in
modern hives by branding; however, hives are sttillen and beekeepers know who stole
them, legal action is usually difficult becausasitimpractical to establish the original

ownership of bees, combs or frames (Crane 1990).

There are also laws governing sitting of hives;dgamples, in Greece, new beekeepers
were not allowed to place his bee colony withinuadred-metre radius of sites already
established by other beekeepers. Such laws stdtsein Spain and some parts of USA
with varying dimensions. South African law prohsbihe keeping of bees in towns except
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for temporary placement of swarm caught in the t¢@rane, 1990).

Another legal right beekeepers might claim is thatbees should forage on neighbours’
land, the honey produced by the bees should tilltleir own property (Crane, 1990).
But this right might be questioned in some cases, dxample, in Mexico where
traditional farmers exercising their ancestral tsgthave forced large scale honey
producers not to produce on their communal foeesli$(Echazarreta et al, 1997).

b) Access right to production environment

There are varieties of access arrangements ant$ ngiider various land use intensities
and across socioeconomic conditions. In the folmwparagraphs, several cases of
access arrangements in the use of forest landefekdeping from around the world will
be reviewed.

In Baringo district of Kenya, Gichora (2003) invgstes beekeeping as practiced on two
types of lands. The first is on individual parcaigl the second on communal land. In the
first case access is restricted while there ismitdid access on communual land. In the
latter case, although people enjoy the unrestrictedess, overexploitation leads to

limited availability of hive hanging trees and fgea Moreover, this free access

arrangement aggravated competition of bees andttick for shade, water and forage

plants which they use in common.

In Vietham, according to Tan et al (2002), rafteekeeping was known traditionally and
practiced by groups of people in relatively orgadizvay. This study shows that When
the state forestry farm was founded in 1982, bgedesewere given the responsibility of
replanting trees and protecting them from damagealbse they knew the forest very
well. Each group of beekeepers is allocated agflébrest on which they practice rafter
beekeeping and which he patrol and protect. A gteagder is elected to co-ordinate the
group’s activities. Groups meet once a month tocudis forest protection issues,
exchange knowledge and determine the best timari@hkt the honey. In any one month,
honey harvesting is allowed only for about 4-6 ddys timing of the harvest is strictly
regulated in the dry season, to prevent fires. Bep&rs claim that they are serious about
protecting the forests from fire and tree cuttibgcause, if no trees no bees arrive, and
their incomes are threatened.

But according to the same study, changes in farestagement policy have lead to
further conflicts in the community. This is becaude state forestry farm started
allocating forest land to individuals by the cootran 1986. Each household was
allocated a forest plot of 5 ha, of which 1.85 bause for farming and 3.15 ha to be
reserved as forest. Because they have signed ctmtréth the state forestry farm, the
owners feel that they had the right to evict bepkee from their land. Many owners
prevent rafter beekeepers from using the forest. Bdekeepers, on the other hand, argue
rafter beekeeping is their traditional occupation ¢ghe forest is their livelihood source;
66% said that the forests still exist because efithall say that they are professional
beekeepers, and never cause forest fires; 40% extehs forest holders, honey hunters
and honey stealers of causing fires, because titeyad know the proper technique of
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honey collection. This example shows that the bedes may be negatively affected by
change in land allocation rights and skewed pdiciéhich distract their traditional
management system and replace it with artificial arore volatile land allocation acts. It
also leads to the reduction of their income and/shift in livelihood practice.

A somewhat different resource use system has beserved among the predominantly
hunter Manjo and the settlers Shekacho of Ethidd&njo and Shekacho have separate
areas where they hang up their hives. Each beekégseindividual use rights to the
forest trees used for beekeeping, which are irggeritom father to son, or from the
husband to his widow (Hartmann, 2004). The treesl dsr beekeeping in the forests as
well as in the farms are key species and thus gteea their preservation and their fast
regrowth in the forests (Hartmann, 2004). Themeaso some conflicts between Manjo
and Shekacho, as the Shekacho accuse the Mangswbying the forest by felling trees,
and the Manjo, complain that Shekacho bewitch theghives. Besides these internal use
conflicts, an external conflict is overlapps thes®l aggravates the situation of both
groups (Hartmann, 2004). Amssalu (2004) also repoithat beekeeping areas are
divided among dwellers in Masha district.

Another case from Kalimantan, Indonesia, revealet beekeeping is regulated by a
well-developed system of customary law (King, 1998kcording to their rules, no
person except the owner of the honey tree may shesifiorest within a radius of about
100m, unless given permission by the owner (De J2660). Natural forest for honey
production can be occupied by any body who is menolbehe community that holds
rights over a village territory. To maintain theght exclusive they slash the underbrush
of the forest vegetation to indicate their claindahey have also exclusive right for a
swidden next to their agricultural land in the ditren of advancing (De Jong, 2000;
Dove, 1985).

In Mexico, traditional farmer beekeepergre able to capture production by restricting
the large producers’ access to floral resourcesbgrsiibstituting labour for capital. They
asserted their legal right of control over the agieeejido (communal) forest lands and
forced large producers to remove their apiariesadidition, peasant farmers’ rapid
propagation of small apiaries undermined the higdldg on which the capitalist
enterprises were dependent for profitability. Hyain many parts of the Yucatan
(Mexico), peasants stopped working as wage labsdcerthe large producers and used
their new knowledge of apiculture to produce homeyependently. With the labour
recruitment difficulties and the decline in yield®mmercial apiculture lost its value as a
remunerative capital investment, but simultaneoesherged as a high yielding form of
production in the peasant sector, where the traditi producer invests his own labour
(Echazarreta et al, 1997).

In Nepal, honey collection from feral colony is bdson group free access. The honey
collected is distributed among group members aacgrtb the role and risks taken
during harvesting. The leader of the honey hunteagm receives the most, followed by
the village leader who calculates each member’sestzand others follow in decreasing
share (Verma, 1991).
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These cases show that there are several typesce$saarrangement across the globe.
And each arrangement is a function of the typesohmology available and the resource
condition of the respective regions.

2.5 Conclusion of theories and conceptual Model

The evolutionary development in the use and managerof trees and animals,
particularly bees has been reviewed in the prevgmraions. Notwithstanding the fact
that practices for tree management and bee manageane not similar; gradual
evolution from collection of wild resources to mgeaent of domesticated resources has
taken place for both tree and bee management. Zablgresents a comparison of phases
in the exploitation of trees and honey productgufe 2.1 gives further analytical model
for the management dynamics in honey productiomasving both evolutionary trends

in forest and bee management. This comparative meile the general beekeeping
management model presented in table 3.2 servesascaptual basis for the study. On
the basis of these models the study will investigehat type of bee and tree management
are present and how they are interacted and related

Table 2. 1 Comparison of phases in the exploitatioof tree crops and bee/honey products

Exploitation of tree Crops (Wiersum, Exploitation of  honeybee

1997) (Crane, 1992)
Phase | Uncontrolled open- access gathering dPpportunistic honey hunting
Gathering forest products from wild

Controlled gathering of wild tree Collection of honey from
products wild but owned by other

Phases 2 Systematic collection of wild tree Tending of wild nests
products with protective tending of

Management valued tree species

of

wild resource Selective cultivation of valued trees bySimulated natural nest sites
artificial in-situ regeneration of nativein-situ like tree cavities

trees
Phase 3 Cultivation of selected native treeUse of fixed comb hives
Wild resource species in artificially establishedmade from simple materials
cultivation plantations like bark, grass, lianas etc
Phase 4 Cultivation of domesticated tree cropdJse of movable frame hive

gggis;ggated in intensively managed plantations ~ and the migratory placement
of hive with genetically

cultivation .
improved bee
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Figure 2. 1 Conceptual model for management dynanscn honey production
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3 Research objectives and Questions

Objectives

The purpose of this research is to understand al@rar and dynamics of tree-honeybee
management interactions in relation to properthitrag different land use zones

Research questions

1. What are the general characteristics of honey mtimluin the research area?

* What is the state of honey production?

« What is the role of and relation of beekeeping wother land use as
livelihood activity?

« What are the main beekeeping activities and resipititiss?

. What type of honey production technologies are uselifferent land-use zones?

* What types of hive technologies are present irsthdy area?

* What are the main bee management activities?

* Where do hives are located in the land use zonésvéirch locations are
most preferred?

. What are the roles and management practices affoeest in beekeeping?

 What roles do trees/forests have in beekeeping hemd do the locals
perceive it?

« What types of treefforest management practicesecawn for honey
production?

* How does beekeeping assist forest conservation?

. What types of property rights and access arrangtmexist for honey trees and
land?

* What forms of honey tree/land ownership found mdtudy area?

» How does resource access vary within and amonguaedones?

* How do and who is responsible in resolving disputdseekeeping?

. What dynamics in bee and tree management pradice taken place?
* Which factors changed and render change on tharmé&ree management
practice?

* What conclusion regarding trends in terms of mamege intensity can be
drawn?
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4 Research Methodology

4.1 Study area

Geographic location

The study area is located in Southwestern Ethiwpthe Southern Nations, Nationalities
and regional state. The study was conducted istieko district of Bench Maji Zone and
in the Masha and Andracha districts of Sheka zdhe. study area lies in the latitude
range of 8 45'-800’ N and longitude 3®0' E (See figure 4.1).

Climate

Masha and Andracha districts are the wettest gattiiopia where rain may fall every
month, but most of the rain falls between March Biogdember. At Masha (the capital of
Sheka) the mean annual rainfall is about 2215mrae.mban monthly temperature ranges
between 14.3-15°C while the daily temperature mimmranged between 9.8-11C1,
and the corresponding maxima between 20°Z3.&Kumlachew and Taye, 2003). At
Sheko, the altitude is lower, a corresponding deserein rainfall and an increase in
temperature observed.

Honey bee types and resource base

In Ethiopia there are five different types of hortese races one of which is endemic.
Each race occupies distinctive agroecological looat(Amssalu, 2002). The races and
their location areApis mellifera jemenitican the northwest and eastern arid and semi-
arid lowlands;A. m. scutellatan the west, south and southwest humid midladdan.
bandasij in the central moist highland8; m. monticolgrom the northern mountainous
highlands; andh\.m.woyi-gambelin south western semi-arid to sub-humid lowlandga
of the country (Amssalu et al, 2004).

Ethiopia is also one of the worlds’ largest honeydpicing nations (1in the world and
first in Africa) and fourth largest wax producer iog to the huge bee resource base
which intern is the result of agroclimatic and #8bdiversity of the country. There are
about 10 millon bee colonies and an estimated P4d®f honey produced annually
(Girma, 1998, Amssalu, 2002; Pol, 2002; Hartmar®®9423

According to (Amssalu, 2002), the bee race of thdysarea iApis mellifera scutellata
and it is one of the highest honey producing aieése country.

Forest composition and status

Friis(1992) classified the forests of south westEthiopia as transitional rainforest,
broadleaved Afromontane forest and riverine ford@stis forest region is considered
floristically diverse compared to other parts af dountry (Tamirat, 1994), and contains
over 107 woody species belonging to 84 genera dnéanilies (Yeshitila and Taye,
2003). However, deforestation is taking place atrmaing rate due to agricultural
expansion and rising private investment venturest &f the forest has been leased and
there is still a growing interest in investment the remaining parts of this forest
(Yeshitila and Taye, 2003)
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Reusing (1998) assessed the changes in forestatiegebf south-west Ethiopia using

aerial photos of the 1970s and 1996/97, and datéitiages of the 1990s. He found that
between 1971 and 1975 approximately 40% of the ldigh plateau of south-west

Ethiopia was covered by closed high forest. Theediohigh forest declined to 18% by
1997 which is a loss of 60% in less than 30 yeleforestation due to conversion to

other kinds of land use is also a serious thresg {able below). Around 235,400 ha of
closed and slightly disturbed forest were defoedtetween 1971 and 1997, a loss of
10,000 ha of forest every year (Taddese et al2R00

Table 4. 1 Some of the forest areas converted to commerciahrld uses in south-
western Ethiopia (adapted from Tadesse et al., 20P2

Plantation Defdesbarea (ha) Status, February 2000 2004
Bebeka Coffee (Berhan forest) 5,000 Deforested

Tepi Coffee (Part of Giz Meret forest) 6,000 Deforested

Tepi Palm (Meti forest) 0a0 Deforested

Midrock Coffee plantation 3000 In progress Dettesl
East African Plc. Tea plantation 3,000 In progress Defoeelst
Land use

The land uses of the area includes forest (18.b#gh and shrub land (8.5%), grazing
(26.8), cultivated land (30%) and the remaining 168&d for several other purposes
including private tea and coffee plantations (Arhgsa2002). Beekeeping is practiced in
both forest and non forest land (Amssalu, 2002).

Agricultural practices are the sole livelihood sms for the majority of the inhabitants.

Enset and maize are the major staple foods andlynased for household subsistence.
Coffee and honey are the major income sourcese€dfls higher importance in Sheko
while honey is in Masha-Andrach Districts. A widage of fruits and vegetables are also
cultivated both for subsistence and market.

The land use pattern can be described as ensenadmuigardens located around the
home, with fruits, vegetables and several type®tained tree species also found in this
niche. Cultivated land and grazing land are nexh&ohome garden. Disturbed forest or
bushes and shrublands occupy the next niche beh averlap with grazing lands, as

they are used for the multiple purposes of woodypBuand grazing. Relatively remote

areas in reference to the home are occupied bystfarbere the major beekeeping
practices take place; these are either protecsd ftrest or community/kobo lands.

Demographic and ethnic characteristics

According to CSA (2004), the total population of $ha-andracha is 65, 949 and that of
Sheko is 50, 039. The study area has several egiiaigps with specific and common

economic and political history. They reside adjadereach other and in mixed patterns
of settlement. The major ethnic groups which angoreed as indigenous are Sheka
(Sheka and Manijo tribes), Majingir, Sheko, anddme extent Meinit and Bench. There
are also Amhara, Tigre and Oromos recently setthedyovernment programs and/or

random immigration.
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Figure 4.

1 Map of the study area
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Table 4. 2Study area disaggregated by Zone, districts ded si

Zone District Sites No. of households interviewed
Bench Maji Sheko Shiyta 12
Shimee 10
Sheka Andracha Yockchichi | 10
Chegecha 10
Masha Beto 10
Bada 12
Total 64

Selection Criteria of the study area

As described above, Southwest Ethiopia is stifitreély forested region and beekeeping
is the major forest based livelihood activity ire threa. Several nations and nationalities,
each with their own indigenous bee management igebs, reside in the region.
Selection of actual research sites in this diveegion was made based on several
considerations: the need for NTFP research in seatit Ethiopia; an attempt to
include the diversity in socioeconomics and agrtmpo within the area; the goal of
understanding the variation in significance of pinactice in the economy of the different
districts; and consideration of accessibility coiodis.

4.2 Data collection

This research is both of explorative and explaryatypes, where it attempts to provide a
descriptive evaluation of existing beekeeping pecastas well as further explanation of
the causal relationships among practices and tmardics in resource management.
Hence both primary and secondary data were cotldécterder to address the research
problem.

Primary Data

Most often secondary data will not suffice to agki@ research objective. Hence, it is
necessary to collect primary data using a comlonatif methods. For this research
primary data were collected using in-depth houskhaterview, group discussion,
Observation and expert interviews.

Semi structured interview: The majority of the data for this study were ociiéel based
on semi structured questionnaires. Open ended lasddcquestionnaires were used for
sixty-four pragmatically selected from six sitedlod three districts of the study area.

Households were selected systematically to accorataodhriability in age, number of

hives possessed, management condition, agroecaludygthnicity. These factors helped
in analyzing variations and similarities among th#erent households and respective
management conditions.

Data about details and specific issues and theesausre fully covered by this method.

The different hive technologies, special and teraparrangement, tree/forest use and
management and the reasons for each issue weresaddrin detail by this method.
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Questionnaire development procedures

The bases for the questionnaires are the reseajehbtive and research questions with
the help of the theoretical and conceptual framekwht a first step in the field, multiple
reconnaissance surveys were made to collect fidtidformation on the research site.
Available information and field situation were coaned. A first draft questionnaire was
prepared and given to foresters, beekeepers andP ldfdduction and research team for
comment, and their comments included. Finally nredeaupervisor edited it before it
was subjected to test farmers. After this testirggfinal questionnaire was translated into
the operational language groups.

The first questionnaire which was prepared in Eiglnd translated to Amharic, the
language with which the enumerators and reseagdramunicate. These questionnaires
were given to a personal friend, a sociologistedit the translation. Finally, since the
questionnaires would not be conducted in Amhargc,ak interviewees do not speak
Amharic and the researcher do not speak the largofiie subjects, there was a need to
interpret those questions further into other respetanguages. While the questionnaires
remained in Amharic, development agents who weeeethumerators and some other
informants in each language group were participateanslating the meanings of the
questions independently and then in groups. Enuorsraf each language region shared
the agreed upon meanings. After this process, igusstvere made ready to use for the
survey. The questionnaires were subjected to Shklaengir, Sheka and Amharic
speaking interviewees.

Group discussion: In-depth group discussions were made for more these hours at
each location. Participants were stimulated toudisdssues of beekeeping as it is more
than a practice and they considered the reseaarh &s their allies, as opposed to the
investors. The major participants were elders gmdion leaders and representatives of
the average beekeepers. But the number of pamisipggradually increasing in most of
the cases as uninvited farmers also took partef twn initiative. Development agents
and local administrators selected original grougigipants.

Issues addressed by this method were dynamics elebping, deforestation, labour
calendar for beekeeping, major tree species useddekeeping and their flowering
season, as well as in-depth discussion of landteeed tenure from past to present in
terms of access, ownership longevity, inheritannd dispute management. Related
issues that were raised during the discussion aatdhave universal relevance to that
community were also discussed.

Group interview helps to view phenomena from défer perspectives and serve as
crosschecks for consistency of data collected bgroiethods. It also help to evaluate
the extent of impact or occurrence of an issue/pimema that is raised by some
individuals but missed by most respondents, anadda@ppeared less prominent during
averaging out.

Observation: Observation is a continuous practice and was rdadeg the entire field
stay. Observations were made in a form of transess the landscape. During this time,
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direct observations, informal interviewing and dission with peoples on the transect
line were also made. Observation helps to collgeicial information that might be
skipped intentionally or unintentionally duringentiews. On the other hand, observation
is weak in generating information about the pasaloout networks of actors. It is also
difficult to observe annually distributed practiégeghe short time frame of the study. The
research area also covers a wide region of ruggedgtaphy and closed forest, so it
should be backed by other methods.

Interview of authorities: Experts of beekeeping, forest and land use ptanmwere
interviewed from the regional office. Issues raisgdhis level were state land tenure
condition, beekeeping development plan and its foteconservation of forest. Expert
interview helped the researcher to compare pexepif decision makers and local
peoples who are the immediate beneficiaries anilétim of decisions.

Secondary Data:

A review of documents (reports, Journals, thesid asissertations, manuals,
proclamations, rules and regulations) about forkstd use practices and honeybee
management were made from different sources. Sacpta has helped the researcher
to get an overview of the study site and sharpenstbdy in away to trace properly the
aspects to be explored.

4.3 Data Analysis

Data were analyzed both statistically and logicaMicrosoft-excel and statistical

package for social sciences (SPSS) were used tensgscally record and analyze the
empirical data and to put in to frequencies, talled figures. Collected qualitative and
guantitative data from group discussion and obsenvavere analyzed through logical
reasoning, explanation, comparison and interpoetadf management interactions. The
results from various methods were compared to chenkistency.
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5 Results

This part of the thesis presents the results offigdd data collection. The chapter is
divided into six sections. The first section ddsesi the general characteristics of honey
production with respect to socioeconomic conditeomd land use systems. The next
section deals with the various honey productiorctiSe three looks at the role and
management practices of trees and forests in bpeigeeOwnership and access
arrangement for honey production explained in sactour. Finally the dynamics with
respect to hive technology, the resource enviromnsnd institutional effects are
summarized in section five.

5.1 General characteristics of honey production
5.1.1 History of honey production

Discussion with older farmers showed that honeylpetion is an age old practice in the
study area, but owing to the length of time andeabs of recorded evidence, the exact
date to which honey production started can not ti@va. Moreover, it is not clear at
which point honey become an important trading couwtitgoWhat older farmers do know
is that both their father and forefather used totHaral honey in larger quantities than
they do now.

Moreover, honey production practices have long beant and parcel of their
sociocultural system and hence highly imbeddedir tlifestyle. The number of hives
possessed is used as a criterion to characteriakhnand social status. Honey has been
used as an important currency in bartering systeith weighboring people, and
government tax was also once paid in the form oielyjoHoney has always been a major
and easily accessible medicine. All the ethnic grouand around the study area have
had common characteristics with respect to theingland practicing of beekeeping;
however, the types of technology they have usedlaytly different.

5.1.2 Current state of honey production

Honey production is still an important practice.cEpt for parts of Sheko, where coffee
gradually substituting as the leading product, e test of the study area, honey
production is still the primarily income generatiagtivity. Only a few farmers, who

either became handicapped while climbing treeshfumey harvesting and/or adopted
other land uses, are reported to be without hives.a result hives are observed in high
density in the still forested areas of the studlyssiThere is a positive correlation between
hive concentration and the presence of forest. Righest hive density is found in

relatively forested areas of Sheka, while the ldvileshe shiyta areas of Sheko, where
forests are almost depleted. Despite this trengkshhave also found in cropland and
homegardens where there are scattered trees. @laigies in non-forested landscapes is
a recent phenomenon, and the number of hives mlaltier land zones is smaller but
increasing compared to the forested landscapeaatiers place their hives everywhere
but show a practical preference for the forest geding the definition to far and

wilderness area) arguing that bees prefer calmr@mwvients and its damage to domestic
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resources will be minimized.

Farmers are concerned about reduced yields fronn tresitional hives due to the
reduction in bee colonies and the increased nuwibleeekeepers. Respondents in Sheko
also mentioned that a reduction in the number & taonies and smaller yields has
resulted from a detachment from the local cultund ¢he taboos that used to control
honey yield. In particular, the conversion of tHancleader to Christianity and the
absence of someone to takeover his position anidndtrathe honey giver is frequently
mentioned as real cause. However, it is observad ¢hop cultivation and coffee
production have become their major occupation arsg@ems likely that people give up
honey production in favour of latter practices.Miasha-andrach beekeepers blame the
expanding tea and coffee producing private entreqares as the main reason for reduced
honey vyields. Despite this complaint, it is obsdnthat farmers’ still gain attractive
returns of cash from honey sales compared to gitaetices.

Discussion with the farmers also showed that alsihgusehold could have up to 200
traditional hives and that it is common to havedred hives for well-to-do adult farmers.
The holding often varies from region to region gretson to person. On the bases of
household interview, the average number of hivespasehold is 37. As shown in table
5.1, regional differences are highly significamie towest average of 8 hives is found in
Sheko while the highest average of 71 hives isdatrMasha.

Table 5. 1: Average bee-hives ownership per famiiy the various districts

District Av. no of hives Remark

Sheko 8 Only some parts of the district are still majorgwoers
Andracha 32
Masha 71

5.1.3 Division of labour in honey production

Honey production is considered to be a man’s dgtiahd hence there are no female-
headed households with hive unless there is a gpabte of keeping bees. The role of
females according to the group interview resultprsvision of food and drink to
beekeeper and only in some cases where hives areacneome, might a woman help in
giving rope for her husband as climbing device.rEthe latter practice is often done by
younger son or accompanying beekeepers.

A significant amount of adult labour is investedhioney production. In most part of the
study area healthy men without hives are conside®d Younger sons often accompany
their fathers to carry some equipment. They alsdeaey broods, as it believed that this
will help them gain the required skills in shorhé.

Moreover, as honey production requires skill andumity, beekeepers age distribution is
skewed towards older men. However, the majoritipedkeepers are still in middle aged,
because aging also has a negative effect on trewiol efficiency and thereby the

practice.
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The youngest beekeeper interviewed is 21 yearsanid,he claimed that he started the
practice 5 years ago. He lives with his mother thiglmay be the reason that he becomes
independent beekeeper at such an early age. Actbalfs could start honey production
practice as early as 15, but they usually do ihwheir fathers or their elder brothers. The
oldest respondent is 85 years and mean age o¥iexnerd beekeepers is 41.

The result from household interview and group disans also showed that honey
production is life long practice from younger agelder age with decreasing intensity
at older and younger extremes. According to therui¢ws, the years of experience range
from a minimum of two years and to a maximum of ®&¥oreover, the years of
experience and the age of beekeeper positivelysandgly correlated (0.01 probability
of one-tailed test). The average number of yeamshith beekeepers engaged in honey
production practice is 21 years.

5.1.4 Beekeeping activity calendar

The major practices in traditional beekeeping aseasment of hive site; cleaning round
of trees; looking for quality trees that provideogoview, foraging access, shade against
sunburn; preparation of hive; cleaning and baithdives; perching at suitable hanging
tree; tying firmly the hive on hanging tree; cowgrithe hive with grasses and bamboo
leaves as protective cover from rain; fencingttee around with thorny twigs and teff
straw to block point of access to tree stem by fdnaelger. Sometimes corrugated sheets
of iron are used to protect climbing up of both dedand ants. Then the hive will be
ready for visiting bee scouts. After the bees eatehives will be monitored and
fastenings will be checked to fix again if thereaisy loose fitting. Harvesting of honey
from the hives will be the next activity followed leollection of empty hives if the bees
are left. The hive could be used for next year pled it is not damaged while harvesting.

Thus, although traditional honey production is rat intensive practice from the

perspective of labour requirement, activities arassnally distributed mainly governed
by the flowering season of the dominant foragestréeplorations, cleaning the area,
construction of hive, cleaning and hanging it ontadlle tree are usually made from
September to December and harvest during the pefibtarch to June. But there could

be minor harvest during the period of Septemb&deember in some of the study areas.
Brief monitoring of the status of hive, whether $eelonize the hive when it is hang, the
safety condition like the tightness of the fastgsiniability or damages encountered by
pests etc., will be conducted in the period betwesnging and harvesting.

After the honey harvest beekeepers usually cotlesit empty hives (as the bees have
already evacuated) somewhere near big trees folirnusiee next year. If the hive is
damaged during throwing down for honey harvestjilitbe replaced by making another
hive. Young beekeepers also construct additiona ko increase their total number of
hives. Hive construction is often coincided witmgeng period.
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5.1.5 Contribution of Beekeeping to livelihood conition

Beekeeping provides several livelihood assetsedétkbeping provides food, both honey
and brood; honey is also the leading cash souro®st part of the study area. Moreover,
honey is used as medicine, help to reproduce saadlcultural values and to create
family ties, as hives, honey tree and land arergieeheirs and also to close friends. In
some areas a bee colony is also a marketable coitymioolwever, in the study area, it is
hardly sold in market and considered as free adoesst resource.

Due to time constraints, this study has not produtetailed data on the contribution of
honey from the perspectives of labour expenditgm®ss and net return. However,

responses from selected farmers show that a hiuél gooduce 3-8 kg of honey per

harvest depending on forage availability, the numtfebees or colony strength and

length of time bees stay in the hive. The higher ftrage availability, the stronger the

colony and the longer time a colony stayed witthe same hive are all reported to
provide higher honey vyields. A hive could also proel more than once, especially in
areas where bees are not displaced in the firsebarlt is also reported that beekeeping
practices have lower cost requirements comparethtr practices.

5.1.6 Beekeeping interaction with other practicesiithe general land use system

Beekeeping is not a specialized practice in thdystwea. Agricultural practices like crop
cultivation, coffee farming, enset culture and $iteek rearing are handled among with
beekeeping. In addition, there are externally irdudand uses like tea and coffee
plantation. Interviews were conducted to see whetheekeeping contradicts or
complements with existing practices.

Honey and coffee are mentioned as the main cagts ¢érothe study region. Coffee is
dominant in the southern area while honey prevaithe northern part of the study area.
However, they coincide in most parts and interaith different degrees of relationship.
According to the responses of the household irgar{n=53), 85% of the respondents do
not agree that the two systems are contradictatyer, they feel that they complement
each other. Some farmers also noted that forage froffee is important because it
flowers in periods of reduced forage availabilityjowever, about 15% of the respondents
believe that coffee expansion does not only threbees through deforestation and loss
of forage but also it shifts a significant amouhtte work force away from beekeeping
in entirety and consumes a significant portionhaf time of those who are still practicing
both. They also noted that coffee returns are béttn the return from honey, which
stimulates the expansion of coffee. Settlers angnger generations prefer coffee to
honey production as it avoids the skill of treentling and the associated risk.

Almost all farmers agreed that honey production wanbe practiced in the same place
that enset is cultivated, arguing that the aggressss of the bees does not allow
farmers to accomplish the most routine and intengirset management and harvesting
practices. However, there are several hives pladgacent enset gardens. According to
our observation, ants are also associated witht @mskare common in home garden at
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large, threatening beekeeping.

Asked about effect of crop cultivation, 58% of resgdents reported that crop cultivation
is preceded by forest clearance and hence leaaldass of bee trees. About 25 percent
responded that can provide fodder by themselvesiqed there are enough scattered
trees to avoid nesting paucity. Similarly, tea pddions and timber extraction are also
mentioned as serious threats to beekeeping (tabje 5

Table 5. 2: Summary of the relationship of honey prduction with other land uses

land use Mutualistic/ Conflicting Drivers of intetem Remark
Coffee v Forage & pollination, shade

trees, increased income
Enset v Stinging of bees, ants, lowCan be solved b
culture nesting and forage provisionimproving the hive
Crop v Lack of hanging tree,Could be both
cultivation stinging
Tea v No flower, no hanging tree,More conflicting
plantation bees are not required
Timber v Trees felled, fodder and ngsBynchronization
extraction paucity, noisy could be possible

5.2 Honey production technology

There are three general types of honey producéohniblogies that are currently in use
but at varying levels of intensity. The first anatiquity practice is feral honey harvesting
from habitats like tree cavities, caves or otheturs openings. The second and most
important method in this region is traditional hivased production, which in turn has
several variants. The third is the recently intrebl modern hive often, called Kenyan
top-bar hive. In the following section, severale&dp and management characteristics of
traditional hives and brief account of feral honleynting and modern hive-based
practices are presented.

5.2.1 Feral honey hunting

Farmers both in individuals interview and groupcdssion noted that feral honey
hunting from habitats like tree cavities, cavestiter natural openings is a little more
than history and only on rare occasions do theywemer feral honey (see table 5.2).
Asked about the causes, deforestation and foragtnfentation as a result of population
pressure, crop cultivation and road-opening ratechajor cause by group interviewees.
Increased numbers of hives present in the forabtlaanpreference of bees to these hives,
and increasing threats to bees in feral habitathlopans through several activities
including damaging their feral cavities and fellitige trees in which these bees live to
access their honey or for other purpose are alsatiomed as secondary causes.
Beekeepers also noted that if such types of honeyohtained, especially from well-
established nests the amount will be much higheer tbtained in the hive.
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Opportunistic hunting is mostly performed duringe tiinighest honey-flow period
(February to May), but it can also be done during-harvest periods so long as hunters
come across with such colonies. Presence of thelsaies is also most visible in the
honey flow period when the bees’ mobility is highd$he evolution of the practice into
hive-based forms will be dealt in section 5.6.

Table 5. 3: Status of feral honey collection praate by respondents

Likelihood to get feral honey Frequency Percent
No 42 66.7
Occasionally 16 254
Only before EPDRF 4 6.3

Once in my life 1 1.6

Total 63 100.0

5.2.2 Traditional hive-based production

As can be seen in table 5.4, traditional hive-bdsmukey production is by far the most
important type of honey production method in thedgtarea, providing almost all of the
returns from beekeeping. However, there are vanatiamong traditional technologies
and different regions have adopted different typkehkives suitable to their biophysical
and socioeconomic conditions. The most common tygeslog hives fromCordia
africana (Sheko technology) hereafter called type-Il logehiand bamboo hives in
Andracha and some parts of Masha. The third and owssmon technology is log hive
made from a variety of soft woods (Masha technolpggreafter referred as type-I log
hives. This latter technology is mainly used in N@asnd also partly used in Andracha.
These latter two districts are adjacent and thelesoare of similar ethnic type. Hence,
technology overlaps is evident, in contrast to tmarked differences with the
Sheko/Majingir peoples of Sheko district.

Table 5. 4: Types of hive technology and proportio of users

Type of hive Number of users Percent
Log from Cordia 19 30
bamboo 9 14

Log & bamboo 16 25

Log 17 27

Top bar* 4 6

No hive 3 5

*top bar is owned by both log hive and bamboo sissrnew adoption and only one
Top bar per head

In addition to the three common technologies abtwere are other traditional methods.

For example, hives from twigs and climbers are usegheko area while bark hives are
used in the Masha-Andracha areas. But except @wacéses, these traditions are almost
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extinct and only often reported as they were knawrthe recent past. None of the
household questionnaire respondents reported tsasg traditional technigues, and only
five of them used them in the recent past, whileuali4 of the respondents know that
other people who are still using them. The remardA respondents had no idea about
such types of hives. Their reason for this abandwonirtrend is that people are satisfied
with their current technologies. Beekeepers alsatimeed that climber hives are
labourious while bark hives are less durable.

5.2.3 Modern Hive-based production

Modern hives, referring to Kenyan top bar hive, mgorted as a new type of technology
in the region. Attempts to introduce them by theal development office (RDO) were
not successful and the majority of the hives olesrstill remain in the district RDO.
Only a few farmers have adopted this type of hiaed they are pessimistic about the
technology. Only a minority of them expects it intdhe bees and to produce higher
return than their traditional technology. Therengsyield record yet, as it was last year’s
extension campaign and they said it does not dargito their livelihood so far.

Group informants in Andracha noted that moderndasme not important at all even if the
price were to come down. According to them, therad need to have them unless bees
are particularly attracted to them to make honey,dees have absconded immediately
and repeated attempts to introduce them have fafleled about technical help from
experts, farmers reported that experts also hawsolution to make bees stay in this type
of hive. However, responses from household intersishown in table 5.5, revealed that
most of the reasons for limited adoption are duedonomics and lack of awareness
rather than technology failure.

Table 5. 5: Reasons why beekeepers do not adopt neod hive

Reasons for non-adoption Frequendlercent
Lack of awareness and experience 26 47.3
Economically less feasible 8 14.5
Thinking about starting since | heard about it 5 10.

| have started it 4 7.3
Modern is tiresome, requires more follow up 3 55
| practice coffee as major, so it is not priority 2 3.6

It is not beneficial technology to us 2 3.6
honey production reduced, so no need to introdue® ri 1.8
technology

Bees are not familiar with it 1 1.8
Traditional is our cultured practice 1 1.8
No available new technology 1 1.8

| stopped modern hive since bees refuse to eatde's 1 1.8
Total 55 100
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Experts in the regional office explained that sadeerse misinformation is always the
case in new technology adoption, but accordinghtamt the technology has several
improved features including the separation of béespd and honey from artificially
constructed chambers. A particular advantage sfgtyle of hive is that bees are easily
confined even when the hive is open by smoking tlewmy from the open end and
harvesting can be done comfortably. But they algeeed that the price of hive is
unaffordable for poorer beekeepers. They are cenfithat it will be adopted well in the
near future.

5.2.4 Major management features of traditional hive

In view of the limited number of modern hives iney®nly management of traditional
hives will be elaborated. The following aspects presented: bee having methods,
colony management, construction techniques ancerdifites and similarities among
traditional hives with respect to these factors.

i) Traditional methods of bee- having and colony mamnagnt

As bees are requirement to start beekeeping, phedtuction depends on the availability
and the methods of improving the state of the h@eny. Traditional honey producers
mentioned several ways by which they could obtaasb These are through voluntary
visit of baited hives which the beekeeper possemssddy forcefully diverting the flight
destination of bees to his hive. More over, likadaand trees bees are also possessed
through inheritance from fathers or gift. A thirgtmn, quit rare, is transferring feral bees
to a private hive.

The most common by which a beekeeper will own arotblony of bees is by voluntary
visitation of baited hive by bees. Beekeepers perfmtensive practice to make the hive
attractive and visible for visiting bees. Most beejling practices are geared towards
achieving colony attraction and if there is anotikensive practice in beekeeping other
than this is only harvesting. Tree species seledto hive, sitting them in dense forest,
cleaning, baiting and hanging them in tall trees &t geared to make the hives suitable
and attractive so that they will be selected bydsenies.

Beekeepers noted that bees need a quit foresbenvent with as little human contact as
possible. Consequently, beekeepers limit frequeotwisit and try to accomplish
required practices in as little time as possibletually, beekeepers accomplish most of
their practices before the bees settle in the hivé reduce any form of disturbances as
much as possible thereafter. By doing so, farmeigee colony migration will be
prevented until harvesting time and in some regeren after harvesting. Beyound this,
they do not perform any practice with respect twraasing bee colonies nor decreasing
excessive brood formation. Most of the interviewadners also have no plans to make
more intensive colony management, arguing tha itat important as there are enough
colonies in the forest. However, 15 of the 65 witawved beekeepers did express interest,
but lack the knowledge for action.
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In most parts of the study area, bees are not deresi as a resource and will be
evacuated from their hives immediately after hopeductions. As a result searching for
bee colony is a permanent annual practice. On therdhand, beekeepers give due
attention to honey trees and forest land than aeysvhise. Beekeepers believed that bees
are not scarce as far as there is forest and a ptabang empty hive. It is true that the
forest with which they are concerned has thusdatinuously providing them with these
valuable resources. In the following sections, mdjfferences in terms of hive nature
and construction, colony handling and honey cdbecissues are discussed.

il) Log based (Type-1) honey production

In this form of honey production technology, beglers wait for a new colony to settle

in their hive. Settled bees will be allowed to sitaythe hive during the honey making

period and will then be evacuated during harvesbgeThis technology users have not
concerner to the bee colony after honey harvesteSall honey and brood extracted, any
surviving bees are doomed. Many farmers report ltlhae no alternative to avoid this,

but they do understand the damage caused.

Other groups of farmers, especially those in B#te (nost intensive users of this type of
hive), do not agree that it is destructive. Thegirol that this is an adaptation of the
hallow out log and that it eases honey harvestciwbitherwise would be difficult even
after application of smoke. These beekeepers atpeeahat bees will not go anywhere
permanently and will come next year during flowgriseason of the local vegetation.
Farmers note that it is a strategy to make usdt@rarea having different agroecology
and trees that flower in different periods thars thiea. Thus, allowing the bees to leave
away is a strategy to let them escape the scaraedp# this area and to make use of the
resource in other regions somewhere before comau.bThus they consider it as a
creative practice, not destructive one.

However, it is obvious that while they throw thednifrom big tree, a significant number
of bees will die and the brood will be damaged aaten. Only small numbers of bees
will survive. The survivors will also face probleras they do not have any food reserve.
However, if flowers are still available, they wilbon start resettling and making honey
soon. Unfortunately, the beekeeper again will cblidis small amount of honey and
leaving them at risk again. There are some farmarssaid “bring to us an option where
we will not remove the bees. We know that beesgtst more than a year could produce
two to three times more honey than seasonal bEggkrts recognize that this process is
destructive and note that development effort wél &dmed at improving the existing
technology in addition to introduction of modernés.

Soft wood log hives constructed in the followingmmar. First, the beekeeper selects the
most workable tree species available in close pmityi They fell, debranch and crosscut
the wood into appropriate hive-sized logs. Thenltigs are split into two equal parts.
Each split will be hallowed out living both endstaimched, so that it will be completely
closed at both sides when they rejoin the partgiada in other regions, this people also
make small openings for bee entrance. In other tfdaves, both ends are opened and
used to take out honey.
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iii) Bamboo based honey production

Bamboo users do not remove bees from their hiveaguroney harvest. Management of
the hive, like baiting before the bees settle anduent cleaning of the hive vicinity after
wards, are practiced more intensively than withhoges. Hives are inspected to control
possible dangers from badger and incidences ofAamnt.openings except those for the
bees will be well sealed. This hives are durablk @an serve for a periods of 5-8 years.
The only difficulty reported with respect to thige of hives is the time spent in hive
construction. Also in the extreme highlands itde told for the bees and may lead for
frequent abscond of the colony.

Bamboo hives are made by splitting highland bamdro making a mesh-like structure.
It will be formed in to hallow cylindrical structerike bark or log hive. Latter it will be
completely covered by grasses or the leaves obémeboo itself. It also has holes for
bees’ entrance. Unlike many hallow out logs whiclild have one or two openings, it
always have two openings. This helps the beekdeg®rvest the honey by pushing bees
to the opposite side. Some honey will be alsoftafthe bees. These people also favour
eating the brood, but they are careful not to entipybrood as it is next year’s vigorous
honey-producers.

iv) Log based hive (Type-Il) honey production

This can be considered as Majangir/Sheko technoldgys type of hive is made
exclusively fromCordia africanaand used mainly by these ethnic groups; settlsis a
follow the same type of technology although theywnother technologies in their
previous locality. This type of technology basigalboks like the Masha type. The
difference is that these hives are made from hardlde wood, mainlyCordia africana

It also has two openings at both ends of the hivaddition to small bee entrance holes.
These openings sealed with grass to make warm arldetvironment as bees prefer
such type of hive which may be an adaptation frbenferal habitat. This log hive is as
durable as the bamboo type. Bees remain for sewsyafs in the same hive, as
beekeepers do not evacuate them during honey tioltec

To construct this type of hive, hive-sized Cordig Will be selected. Then it will be split
in to two equal parts. Both will be scoop out tanfica hallow and on the lower part of the
slit two to three holes will be made for bees’ antre and proper aeration. The lower
component of the hive, where bee entrance holedddcdn, is called female while the
upper part male. Hives in this area are generaligelr than sheka areas.The upper part
remains completely sealed to prevent rain or mmeslkeakage. Size of hives varies from
region to region.

These traditional hive technologies are similathiait they all do not have frame, separate
brood or super, and are made from locally availabiaterials. Aspects of bee
management are also partly the same. In all hikesirtside will be smoothed out to
prevent damage to bees and debris will be remowddcampletely cleaned. Bees will
make the final smoothening by propolis. All of théxave at least one opening for bees’
entrances (see table 5.6).

33



Table 5. 6: Summary of characteristics of differentraditional beehives management

Criteria fo

comparison

—

Log hive(type I)

Bamboo hive

Log hive(type II)

Cliar/twig

Bark hive

Center of use

Masha
Andracha

and par

thAndracha and pat
of Masha

tSheko (by Majingir,
Shekos, and Immigrant)

reported in Sheko are
but rare this days

o

aFew cases reporte
in Masha area

Construction material Soft wood

and techniques

trees o
several spp. Logs spl
apart each will bg
hallowed out ang
merged together agair

f Highland bamboo
tconstructed in the
» form of mesh

Hallowed out mostly
> from cordial log. A log

hallowed out and merg
again and tied firmly

will split apart and eachin which twigs used a

Clematis, other lianal
and similar size twigs
estand and climber
used as mesh.

solea, gonji, croton
5 etc. hive size bar
swill be debarked
sand rolled again to
form a hive

Labour investment Less time, materialglore time to splitf Material available but More labour required Less time required
found excess anginto pieces and tosince it is strong, moreto collect, make and
hallowing out easier | construct there labour required to dril| avoid unwanted
from and hallow out openings
Size of hive Often smaller medium large Medium size Medium
Durability Less durable Durable Durable dependypetof spp | Less durable
Nature and purposeMay not have openingstwo openings at two openings at the twptwo openings at theHave two openings,
of hive opening at the ends, small holegshe two ends| ends, allows to harvesttwo ends, allows toallows harvesting
will be drilled for beeg allows to harvest honey without displacing harvest honey withoytwithout removing
at the side of the lowgrhoney without| bees, just by pushingdisplacing bees, just bybees from the hive.
split.  Difficult  to | displacing  bees, bees to other end bypushing bees to other
harvest honey unlesgust by pushing smoke end by smoke
the components split | bees to other end
apart by smoke

Longevity of colony
stay in hive

Seasonal/temporary

absconding during

Relatively permanent, beekeelpérsome honey

dearth period

for bees durin

g harvesting to eg

<

Ease of harvesting

Easy but bees will

displaced

Heess easy and risky to smoke and harvest honey loeitiree branch

Control of

absconding

There is no effective method but reduce the prexaeby preventing attack from ants and honey lradge

Ways to attract bees

Cleaning, baiting and hangimtall trees. Visitation of any hive by bees ismhaopportunistic, as all do the same

practice
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5.2.5 Spatial distribution of bee-hives

In traditional beekeeping, the practice is notyfaibntrolled by beekeeper. Locating hives
is a function of bees’ natural preference for aatmmn with respect forage availability,
nest sites and nesting resources which largelgtatie beekeepers preference of a locus.
Practical problems like stinging damage, pest ewa®, availability of hive-making and
hanging trees, noiselessness of the environmeatdatermines selection of apiary site
by traditional beekeepers.

i) Distribution of bee-hives along the landscape

Beehives are often placed in all parts of the laapge and across land use forms: around
home, farmland, coffee forest, grazing areas witttered trees, forests that are protected
state forest and/or forest kobo; but the highestentration is found the forestland (table
5.7). Within the forestland, there is variationifrkobo forest to non-kobo state forest
and also from dense forest to sparse forest. Tdjeebt density of hives is found in the
intact kobo forest area, and relatively lower deesiare recorded in the disturbed non-
kobo forest and forest-based grazing areas. Nedéemhse forest regions higher numbers
of beehives are placed around home yards. The towasbers of hives are found around
croplands and coffee fields. However, on the bakigeld-level observation, substantial
numbers of hives are also found in forest coffemarHowever, only a few samples were
taken around major coffee forest areas, and thgtaneount for the lower figures in the
household interview results.

Table 5. 7: Bee-hive distribution in the differentland use zones(n=62)
Home Natural Kobo Disturbed Coffee Crop

District sites garden Forest Forest NF forest field Total
Andracha Yockchichi 88 190 130 408
Chegecha 31 207 0 238
Masha Beto 119 0 591 710
Bada 144 240 318 702
Sheko Shimee 20 51 0 5 7 0 83
Shayta 2 33 0 21 0 25 81
Total 394 696 1039 26 7 25 2187
Percentage 18 32 48 1 0 1 100

i) Preferred hive locations

Bees prefer some locations over others, and beekeepspond similarly by locating
their hives in places where bees like to live. Tinisference could be between ground-
level or the crown of a tree; between a tree-todowrer branches; between plains,
mountaintops or foothills. There is also variation preference between foresst and
human-developed areas like cropland/home gardens.

According to the beekeepers, there are also temijyopeferred locations that help to

attracting swarming bees. For example, interviewepsrted that bees easily colonize
hives hanging in upslope areas as they are easilyler and have higher chances to be
visited by bee scouts and thus bees to make tkairhome. However, these areas could
be less suitable during dry windy periods and iis ttase the bees may be forced to
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migrate again, so the beekeepers transfer the hitesthe bees have entered to flatter
areas to prevent possible migration.

Forest versus home garden

Interview results show that hives located in remimest have the highest chance of
visitation and colonization by bees. Of all thep@sdents, only two believe that home

gardens and cropland are better places to attees, karguing that since the forest is
getting cleared, there is no difference anymoreveéen forests and home yards. But
except one who had no idea, all the rest (61) belteat the forest is the best place to
attract swarms. There are several reasons for Thi. first reason is the high forage

availability and the presence of the largest c@srf bees in the forest compared to
other modified landscapes. Secondly, bees havedeney to favour forest areas and as a
result bees swarming from forests or even homesyanaly search for a hive in the forest;

this in turn is the result of abundant forage anigtgspace in the forest. See figure 5.1.
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Figure 5. L Reasons why farmers prefer forests for placing ies

Ground level versus tree crown

A comparison was made to find whether there isepeace of bees to a hive placed in
trees versus at ground level. All the responsesobet show that bees have a strong
tendency to prefer elevated position and tree tiogis ground level.

Table 5. 8 Reasons of preference tree crown to ground level

Reasons % of respondents

Lessen Vermin susceptibility 56.4
Ease visibility for bee scout 67.7
increase foraging efficiency 22.6
Reduce liability for theft 4.8
Prestige(respect for tall tree climbers) 1.6
suitable to hang many hives on single tree 1.6
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The justifications for tree top preference incldlde lower susceptibility of bees to pests,
and that it eases their foraging activity and inmeothe visibility of hives for flying bees.
See table 5.8. Beekeepers also hang hives inrades than on the ground to escape the
above problems and to maximize the chance of abtpihees. No traditional hives
placed at ground level were encountered in theystnela during the survey period.

In addition to bees’ preferences, practical difies force beekeepers to stick to
locations where these difficulties will be minimizeFor example, almost all the
respondents fear the defensive bees as undomdstiaal recommend that bees are
placed in the forest.

iii) Influence of types of hive on spatial distribuion

This issue was addressed in areas where two or tyjoes of hive are used; interviewees
were asked whether they found a site-suitabiliffedence with respect to the type of
hive used. As a result, in areas using bamboo @qdhives, we assigned responses to a
preference matrix of site versus type of hive tedbgy. 82% of mixed hive users prefer
to place bamboo hives near to home with the ndhiahthey are more liable to attack by
honey badgers and ants than are log hives. Bambdoother log hives which have
entrances at both ends make it easy for badgesteab the honey by driving bees out of
the hive by blowing their poisoning wind. Moreoveamboo needs closer monitoring
and is also useful to get household consumptioreya@n any time. Thus, they prefer to
put the bamboo hives nearby and the log hives énftinest. On the other hand, the
remaining 18% argue that bamboo is susceptiblentoatiack and ants are abundant
around the home, so these hives should be plactdgkiforest. In the case of log hives,
the badger cannot take the honey out unless itssppart after being thrown to the
ground. Thus, if the fastenings are strong it cateodetached and hence the liability of
damage is reduced.

The issue was raised in group interviews and it s@®monly accepted that ants are
more common in home yards, but that if the hiverighe tree crown the risk is reduced.
They also noted that log hives can be placed anyavhs they are highly resistant to
vermin compared to bamboo hives.

5.2.6 Conclusion: variation in hive management intasity

Compared to other land-use practices, beekeepimg wlse current technology is not
considered to be very labour- or capital-intensivespite this, the technologies used are
not entirely similar from the management requirenpErspective. The study shows that
different types of honey production require differéevels of management intensity. A
summary of the management intensities with respeahaterials and tools used, the
management of bees and vegetation, monitoring efcthlony status and security of
honey production is given in table 5.9. It can lbseyved that increasing management
intensity is in the first place related to the besghing technology. With increasing levels
of bee management, there is also a tendency tongive attention to the management of
the production environment. The management of Miaests is further discussed in the
next section.
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Table 5. @ Comparison of feral honey hunting, traditional hive and modern technology in terms of management pctice

Criteria Honey hunting Traditional technology Modern technology/top-bar
Materials and tools No tools required but axeTools made from local resourceft is improved technology where
used which required to fell theincluding the hive, fumigation, materials could be locally available but

tree or branch where feratovering. But axes, machete anfbr technical reasons they are either
bees. Also smoke to driveknives required for constructingimported or made somewhere else in the
bees away while harvesting. cleaning around and harvestingountry. It uses external products like
honey. Hives placed in living tree  artificial wax & corrugated iron sheet for
cover and protection. Mostly hives put
on stands, less on tree.
Management  of Neither bee management nofrees and hives managed witRequires intensive labour but can be
bees and honeytree or other practices excepghbour investment with knownmade by women as there is no tree

plant collecting honey from thecalendars on the basis of floweclimbing and hives are mostly found
wild habitat any time theyphenology. Management of trees antkearby. But possible to put in/adjacent to
faced the chance. land, administration of resources anfibrest provided there is no theft risk.

particial domestication of beesMore over, the technology separates the
Transfer to area they thinkbees and honey by comp and bees do not
appropriate but at night cause stinging damage.

Monitoring of No monitoring  except There is monitoring but not intensivéntensive monitoring, queen rearing,
colony status searching for feral honey. Noand it is to check wether beegpreventing swarming by studying
purposeful, planning, entered, fastenings are still intact an@production status
seasonal practice and the likeo see pests. It is not possible to
activities. check presence or absence of honey

State of  bee Hunters are not sure whetheBees are partially controlled andees assumed to perpetuate for longer
ownership they will get honey this yearknow number of bee colony theyeriod as reproductive swarming and
or not. They do not knowhave for the year, but no guarantesbscounding somewhat controlled unlike
exactly where bees found nofor next year. the previous methods
where they can get.
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5.3 Role and management of Tree (forest) for Hongyroduction
5.3.1 Introduction

Honey production practices in the study area aevilyedependent on trees and other
forest products. It is mentioned that trees aresthece of fodder, it is a nesting place, the
sum of raw materials for hive production and cawgrobtained from, trees and shrubs
also serve for smoking and fumigation of hivesprdtects bees from adverse climatic
factors and moderation of temperature extremeautiireshading, reduce susceptibility
for pests and theft and to some extent from verdihthe interview farmers except one

agreed forest (in this case an area with trees)sal for beekeeping.

Asked about type of tree, frequency of use andl levpriority, several tree species were
listed out and the tree they put at higher pricaiso found to be used by the majority of
the traditional beekeeper. Consequently, the tabhesving frequency also shows the
level of priority farmers give for a honey tree. @ basis of household interview, field
observation and group interview, the major treésulss and climbers mentioned for
forage, hive making, hanging and fumigation ares@néed below.

5.3.2 Multiple roles of trees/forests for honey prduction

Major trees and shrubs used for bee forage

A tree is defined as best honey tree if it hasaetive and melliferous flowering
characters which attract and provide sufficientaeand pollen with lesser effort. Honey
producers in all districts assign the highest vdhrea fodder tree on the basis of the
colour of and amount of honey produced from it. sAgh, the most preferred trees for
honey production especially for forageSshefeleria abysini¢geteme). It is a tree with
beautiful white flower that helps to produce whiteney which is the most preferred
honey type by local consumers. This tree grows dautly in the montane forest regions
of Masha-andracha (see table 5.9). But all whitaelgois not produced from white
flowers.

In Sheko, the best tree for bee forage is butildg serve for hive hanging and making.
The second preferred forage tree in this dista@ardia africanaa multipurpose honey
tree serving all function from forage (flower) taiting (bark and leave). The timber from
Cordia also provides the best product for tradéland top bar hive making. It is durable
and its colour and smell attract bees naturallye Tardate shape and spreading branch
provide a suitable hive perching position. As shawrtable 5.10, there are regional
differences with respect to the purposes of tredée forage. The number of trees used
for forage also varies in the two regions.

Based on the group interview, most common blossemstflower during February to
May, often called honey flow period. There are alses flower outside of this period
and mainly used for bees’ self consumption. Busame instances minor honey harvest
obtained in other seasons.
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Table 5. 10 Most preferred trees for honeybee fodder productin disaggregated by
agroecology

Species Name Frequency of users

Masha-Andracha Sheko Total
Schefflera abyssinica 41 1 42
Ficus thonningii 21 21
wondabo (local name) 11 11
Manilkara Butugi 15 15
Ekebergia capensis 9 9
Celtis africana 13 6 19
Vernonia spp 21 14 35
Croton macrostachys 12 17 29
Cordia africana 12 12
Aninjeria spp 10 3 13
Allophyllus abyssinicus 8 8
senber (local name) 7 7
Maeso lansceolata 4 3 7
Olea welwitschii 5 5
kushita (local name) 5 5

Use of trees for nesting/hive hanging

Beekeepers noted that they have quality criteriahtmose a tree for hive hanging. The
quality criteria, albeit vary from region to regicare fair abundance of the tree species,
multiple branching with fairly dependable strengbinanching that are found higher up
the tree crown and reasonable above the middieastBranchings should have strength
that could carry the hive with all its contentsp@gally during maximum honey and
brood production period. Moreover, a tree has tovide a good standing space for
beekeepers while fastening hives or during honeydsa Trees with thorns or prickles
are not favoured as hanging tree. Some trees witthralippery bark are also reported as
risky and lower the probability of selection. Mgsttees selected for this purpose are
those structurally occupy the dominant and co damtirstrata. The reason is that the
extreme tree top is liable for wind. Hives on enesiigtrees have the highest chance to be
colonized as they can be easily seen above thstforewn when bees fly over there.
They also mentioned that trees used for this pergbsuld be living, because dead trees
has less strength, could be rotten easily, insafficshade provision for the hives and also
bees do not like to be on dry tree.

On the bases of these criteria, it is observedrtiaty tropical tree species qualify their
need and used for hanging their hives (table 5.Tiges have to be also the type
preferred culturally. For example, celtis althougts good characteristic branching, it is
often less preferred and used.

It is crosschecked with field observation and fouhdt most commonly used trees
occupy the dominant canopy stratum and reveal plelbranching characters. Aninjeria
spp andPrunus africana for example, grows straight up and will startrmfaing only
after it surpass the dominant and co dominantasstRailyscias fulvaanother important
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hive hanging tree grows straight until the maximumight achieved and then
continuously bifurcate forming an ideal place favehseat-its local name also implies
that it is a chair for wild livesFicus spp continue branching indefinitely starting from
early stage. But hives will be placed on the brasdhat are found high above the dense
canopy level.

Table 5. 11 Most preferred hive hanging trees disaggregatetly agroecology

Species Name Frequency of users
Masha-andracha(n=22) Sheko(n=14d)ptal

Aninjeria adolfi-friederici 41 1 42
Ficus sur 21 3 24
Prunus africana 21 21
Polyscias fulva 14 1 21
Ficus thonningii 20 20
Other Ficus spp 2 17 19
Croton macrostachys 15 2 17
Ekebergia capensis 15 1 16
Manilkara Butugi 12 12
Albizia spp 10 10
Senber (local name) 9 9
Gonji (local name) 9 9
Washu (local name) 8 8
Celtis africana 8 8
Olea welwitschii 5 5

Trees used for hive making

Preference for hive making trees are not uniformoughout the study area and it is
affected by the type of trees available in theaegind the mode of beekeeping practice.
For example, in soft log hive users, strength isanproblem but workability. For these
group of beekeepers, best hive making tree areethbsndantly found nearby, easy to
hallow out which enable them to make several nurobéives per day. Durability is not
a major concern, as they could change it for neat.y

In bamboo growing areas (part of masha and mosindfacha) significant number of
farmers use bamboo hive.lt is prefereed for it@diity. Most bamboo users also equally
use soft wood log hives.

In the case of Sheko, cordia african is used almodusively. All respondents who have
hive reported that they use Cordia. In these awabdity and strength of wood is the
major criteria to select as best hive-making trep.bar hives, currently deployed by
extension office are also made mainly from Cordi&cana. As it is strong, durable and
has good structure and attractive smell. This dafteality also makes it preferred by
honey bees. In the previous period twig, bark amloérs have been used for hive
construction. But they are no more in use thess.daimbers/linians are now used for
hive fastening and their flowers for bee fodder.t@a basis of these criteria several trees
are mentioned as preferred hive making trees (&@2).
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Table 5. 12 Most preferred trees for hive construction

Species Name Frequency of users
Masha-andracha(n=22) Sheko(12)ptal
Euphorbia abyssinica 34 34
Ficus Species 22 22
Aninjeria spp 19 19
Worango/local name 29 29
Cordia africana 22 22
Croton macrostachys 9 9
Arundinaria alpina 13 13
Folyscias fulva 7 7
Ficus sur 11 11
Celtis africana 5 5

Trees used for fumigation and smoke

Baiting is often considered as determinants ofrétte at which a hive could attract bees
and be colonized. Neatly constructed, baited aedned hives is reported to be attractive
to bees if it is located in places where bees foantigher density-often in the forest.
Beekeepers stated that the success of beekeemiumgaother things, depend on the
efforts vested on quality assurance of the traddtiohive; as the forest (resource
environment) is more or less similar. To this @hey have listed several tree species that
they use to increase the fragrance and neatneiss bive (table 5.13).

Table 5. 13: Trees and shrubs frequently used forditing and fumigation

Plant species No. of users
Masha-Andracha Shiyta Total

Ekebergia capensis 33 33
Piper capense 6 6
Clausena anisata 11 13 24
Olea spp 30 30
Cyathea manniana 8 8
Vernonia spp 2 10 12
Desha (local name) 2 2
Gojibar(local name) 2 2
Eucalyptus 2 2
Soyoma (local name) 5 5
Maesa lanceolata 1 1

NB:Wax is the best baiting material mensioned saveeople, but as harvesting of wax
and baiting time do not coincide and farmers ateabte to store for next year, they often
use other substitutes from tree/shrub productsy @uir farmers reported as wax users.

Conclusion

In summaryschefeleriaspp. andrernoniaspp. are the best forage trees while Cordia and
bamboo the major hive making aadinjeria, Polyscias fulvandficus spp are given the
top priority as hive hanging tre&ckebergiaand Clausenaare the most preferred tree
and shrub for fumigation of hives. Some tree speb#es cross cutting use. In addition to
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Cordia africanawhich mentioned earlier, trees likeolyscias fulvaused for hanging
making and foddeMernoniaspp are used as a hive making and fodder Eeleebergia
capensismentioned as useful fodder, hanging and fumig#immting. Croton serves
several functions except fumigation and becausésaibundant in all agroecology and
sites, it is found to be the most frequently ugeetges for beekeeping.

5.3.3 Tree/forest management practices for honey pduction

i) Introduction

Farmers stated that they are partaking in sevegal hanagement and forest protection
practices with their own initiatives. The major giiees they are currentely involving are
protecting and preserving big trees, tending arudeption of younger trees. They also
make some planting activities from seedlings. Ab8it percent of the respondents
involved in one or other forms of forest managenpeattices (fig. 5.2).

50
2 45 -
o 40 -
© _
c35
o 30 -
2 25 -
= 15
— i
[e)
010*
c 57
0
c (@) 2] ) e
= O c O c o) 4] ) ()
S 0 o = £ = c O 5 e O
EL c T = T = C e O =
o .:Q) C Q0 c = 0O = o O
D = o O Q@ O T o QO O & ®
[ Q= = W —- O .= =
o O 3 S 0B C%o_
S o n Q =
o ©

type of practice

Figure 5. 2: Farmers’ level of involvement in treemanagement for honey production

i) Protection and preservation practices

Preservation of valuable treesFarmers contribution to the preservation andegmtiin

of scattered big trees found in inside farm, horasdyand grazing lands. Big trees are
preserved for they need them for their hive hangiggecially on non forest land uses.
Scattered trees in the non-forested landscape @faused as for example, farmers were
asked whether they do or do not preserve indigerexaomically valuable honey tree

species on their lands, that a ‘yes’ response septed by 79% of the respondents and
reported that they retain big trees in their haldimnd even do not fell big trees that are
found in non owned forests ( figure 5.2).
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More over, it is culturally rude and unpleasantemaking to fell big trees and may lead
to out casting of the doer and/or abided by fedauf luck as a consequence of the act.
Hence, less pressure will be expected even ontplyvaon-owned big trees. This could
be indirect and systematic method institutionalizetheir culture to save honey plants.
However, elders reported that the younger generamith less interest for honey
production often less abided by local rules andaextbig trees for sale. Beekeepers also
reported that they tend and protect naturally gngwiree seedlings in their homeyard
crop land and kobo forest.

Protection of entire forest 34% of the respondents reported that they workttie
conservation of the forest by lobby, local discassand in some cases by reporting free
riders act to state forest service. In sheko aesskdepers have entered pact to abort
likely causes of bushfires during honey harvestmgl if in case it occurs they have
agreement to communicate each other and checkoitebi eat the forest.

In conclusion, about 20% of the respondents plaet, tvhile 50% retain and tend sapling
and naturally regenerated seedlings at their hoanéegn and kobo lands while 79% and
34% engaged in preservation and protection of tEgst and entire forest respectively.
See figure 5.2.

iii) Planting

Farmers plant both exotic and endogenous treesdrtheir home. The major planted
exotic trees are Eucalyptus, cupressus and to sxtemt grevilea and pinus. These
exotics are not meant for beekeeping as prime tgsc But some indigenous species
like prunus, folyscias, olea are planted in theamleyard for beekeeping, mainly as
suitable hive hanging trees. On the bases of holdéfterview, 20% of the respondents
started tree planting among which about 12% plarftad the purpose of honey

production especially to get good hive nesting &esuitable location.

Purpose of management

The purpose of tree/forest tending and managenractiges are diverse, but the major
ones are; to proactively response for dangers néydree scarcity, secure construction
demand, and to prevent dangers of drought anditier aises (table 5.14).

Table 5. 14: Diversity of purposes for tree manageent

Purpose of tree planting/retaining Frequency Percen
To get suitable hive hanging tree at suitable place 17 26.6
For hive making and hanging 15 23.4
Hive making 10 15.6
For other wood based benefits 5 7.8
No planting 5 7.8
Increase forage 3 4.7
Hive making and increase forage 3 4.7
Hive making, hanging and foraging 3 4.7
Multiple uses 3 4.7
Total 64 100
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5.3.4 Perception on the relation of trees/forest @hhoney production

All respondents agreed that the forest particultides are important for beekeeping.
They also noted that not only trees but also thesforest with all its components like
the climbers required. Farmers stated that theevalutrees for honey production is
comparable to cultivable land to crop productiohud questions were asked whether the
reverse is true, except one all give a “yes” respoithe major reason is that beekeepers
will protect others from tree cutting in his beegiexg) area; they are also concerned and
refrain from felling for minor purposes and makég#s to the sustenance of the entire
forest (table 5.15). Similarly, experts from thegiomal office recognize the role of
beekeeping for forest conservation and it is piied as option for benefit generation
from forest to forest dwellers and forest fringentounities while conserving the forest.

Table 5. 15: Why does beekeeping assist forest cengation?

Reasons Frequencies Percent
Forest conserved to sustain beekeeping practice 29 45.3
Beekeeping is exclusively tree and flower dependent3 20.3
Protect other from tree felling in my beekeepingga 13 20.3
Beekeepers refrain from tree felling 4 6.3
Fire problem easily traced and checked by beekeep8r 4.7
Because | need bees which obtained from forest 2 1 3.
Total 64 100

Tree management by beekeepers is mainly a responisforestation. Because of all the

interviewed households 74% believes that is thestogone no more beekeeping. Some
of the farmers are even surprised that we havedagiean whether deforestation affect

honey production or not. 40% of the respondents algntioned deforestation as the

major cause of colony reduction.

Table 5. 16: Perception about tree planting

Planting is not necessary Frequendercent

Strongly agree 3 3.3
Agree 13 21.3
Disagree 37 60.7
Strongly disagree 9 14.8
Total 53 100.0

Even if tree planting is not an intensive practitéhis moment, responses show that they
are aware of the necessity of tree planting. Toficantheir attitude, a negatively
constructed question was asked that tree plansingpt required for them since there is
enough natural forest. But, their response wasnagdhis premise and 75% of the
respondents disagree to the question and strebsedequirement of tree planting to
lessen burden on the forest (table 5.16). This &&b shows that there is a room to
increase tree cover by helping beekeepers to ievialplanting.
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5.3.5 Conclusion: Tree/forest management practice different land use zones

On the basis of household interview and field obson tree management practices
found to vary across land use zones of the suritey. STree planting entirely limited to
home yard in Masha Andracha but in Sheko especkligmee areas, tree planting
practiced both inside and outside of the home yattle form of woodlots. But it is still
in reasonably closer area for control and alsstofar several purposes.

Further from home yard and adjacent woodlots, faehs occupy the dominant niche.
Trees are purposefully maintained in this nicheaSkntrees are protected and tended and
receives close protection by the land owner. Ljgtnting activity observed. Trees in this
niche in most cases belongs to the owner of the, larcept in some cases where tree
kobo owner claim entitlement.

Trees in communal grazing land are mostly commpnaperty unless it is honey tree. If
it is honey tree and someone has ownership rigkt & its location is in communal land,
it receives better protection.

The land use zone, next to farmland and grazing, lenoccupied by disturbed natural
forest. Trees in disturbed or relatively undistatiferest if it is not known hive tree could

not be managed well and little protection made. Brests under kobo holding, although
it occupy the remotest niche relative to the presiaones, it will be fairly protected,

trees tended to grow as good hive hanging treenliglis, deformed trees that they think
will compete or divert the proper growth of the dnitvee will be cut and small promising

trees promoted. They also reported that duringfaetieg for hive construction or honey

harvesting, maximum care will be taken to protexing potential trees from damage.

Non-kobo forests are found relatively far from desitial areas but may or may not be far
from kobo forest. There are no tending practiceslired for trees or the forest at large.
Beekeepers reported that except few people whogengafelling big trees for lumber
most of the community want its preservation. In @age this is the forest where little
protection and sense of ownership reflected, efvstate is known as its protectorate.

5.4 Resource ownership and access arrangements famey production
5.4.1 Introduction

In the previous section, beekeeping practice anchniogy as well as its
interdependence with tree/forest has been disculisschlso shown that beekeeping has
a tendency to depend on the nature of tenure émstand land. In this section, the
various access arrangements governing beekeepingagament will be further
elaborated.

In the study area there are both legally proteatatinon protected forests. In the case of
protected state forest, access is limited exceptfdel wood and non timber forest
products including honey harvesting. Experts noked beekeeping is normally allowed
to be practiced both in protected and other legdédorests provided beekeepers do not
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inflict damage or extend their use of forest beydimel permitted products. Obviously
honey production does have some side effects fample while cutting some
endangered trees for hiv€ordia africanais, for example, legally prohibited. But it is
still the major hive construction tree.

Even if it is theoretically allowed for all farmets produce honey in state forest, it is not
always possible in practical terms. This is becatisese protected and non protected
state forests are also subjected to a diversityaafl ownership arrangements irrespective
of the de jure arrangement which are basicallyhiméased. Several features of honey
based ownership and access arrangement presetded be

5.4.2 Access rules to honey production areas

In beekeeping several local regulations in respedtive locations are presented. These
access rules govern both the type of land whereshoan be located and the type of trees
in which hives can be hanged.

In respect to land, a hive could be located in s#Jecations in compliance with their
right to and suitability as a hive hanging placet Bie rules governing access and also
the reasons a beekeeper has for entitlement t@ctgp locations varies significantly.
For instance, a forest could be an apiary site, beayecause it has no owner, because
honey collection is free in state land, owned blgenitance or other location specific
reasons. Therefore, hives located in a certaineptaould be a privately owned land,
communally owned or free access state owned laade(5.17).

Table 5. 17: Reasons that enable beekeepers to aaxhanging sites

Hanging site/location No ofReason

response
Forest 25 Has no owner
Forest kobo 17 owned by inheritance
Protected state forest 7 Beekeeping allowed
farmland 5 Usufruct right
Homestead 9 Owned by de facto and de jure
All land within the kebele for the2 Local arrangement to exclude
kebele inhabitants outsider when kobo weakened
Forest not occupied by others coffee 2 This is dise land but refers

forest coffee areas

Waste land far from other3 Communal land with where n
ownership(grazing land) individual ownership for land
No free land 1 This guy refers state ownership

Asked about the rules and regulations that helmtpevern the use administration of all

hive hanging places, respondents’ response vary fite to site. Masha and Andracha
districts more governed by local rules under tla@lézship of elders while in most of the

Sheko areas traditional rules eroded and most ekd®ping related issues resolved by
common understanding and witnesses. See table 5.18.
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Table 5. 18: Rules governing honey production sitewnership

Traditional rule  No rule/ free access State

3
7 2

Yockchich 7
Chegecha 2
Beto 9
Bada 3
Shimee

1
6
9
Shiyta 10
Total 21 36 3

In respect to trees, the trend is somewhat diftettean for the land. In some places where
there is no arrangement for land, there existreed. In Bada area, for example, honey
tree ownership respected and accepted by the tyajoain for the land (table 5.19).

Table 5. 19: Rules regulating honey tree ownership

Rules
Study sites Traditional No rule/ agreement  state
Yockchich 7 2 1
Chegecha 7 3
Beto 9
Bada 9 1
Shimee 3 6 1
Shiyta 5 5 2
Total 40 17 4

Similarly, bundles of rights beekeepers have fangiag trees in forest land and else

where were asked and the responses show that moreen of rights exercised in Masha

area and decreasing gradually to the Sheko disthete rights do not exceed from using

the honey from his hive. In this latter case naitricould be exercised to exclude other or
to inherit. In the latter case, especially Shagtg, body can hang on a tree irrespective of
presence of other party hives as far as he fouidld& branch on this same tree (table
5.20).

Table 5. 20: Regional variation in Honey tree owneship rights

Sites Protecting using Chance toFull private ownership
other inherit

Shiyta 8

Shemee 6 7

Yockchich 10 10 10 1

Chegecha 3 8 8 2

Bada 10 11 10 3

Beto 9 10 9 4

Total 38 54 37 10
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Interview about whether these entitlements willrpetuate to the next generation shows
that two-third respond yes and the remaining reseand mention some points to which
transfer of property right may end. The major reasmentioned are absence of male heir,
longer years of abandonment of a tree or forest \@ithout using for honey production
or cleaning around, allocation of the land for ptev entrepreneurs by the government
and natural felling/death of the tree due to agihgerviews who mention private
entrepreneurs as cause are those found near piavate and who have the experience so
far.

The result above for both land and tree ownerséiasvs majority of the rules that allow
to or deprive from free riding are traditional ruknd trust among themselves.
Comparison of the tenure systems for land andstnegvs that there is more right for hive
hanging trees than for land. As table 5.15, shomlg Beto of the Masha district that
have higher right for hive hanging land(forest kpballowed by Yockchichi. In Bada
there is still the kobo existent but it does noerthe practice and can no more be
dependable. And only small portion of people agtes it is worth to conserve the
tradition. Moreover, in all districts, even if tleeare many hives in state forest, they do
not believe that state will regulate their ownepsand will secure their owner rights in
case of conflict. Expert interview shows that beglieg is allowed in forest lands but
they do not think that, unlike croplands, therel wit be issued use right certificate for
kobo lands. It is observed that land ownershipifaeate is being given for farmers to
ensure their holding as an option to increase sehsecurity while the land is still under
state control.

5.4.3 Diversity of hive-based tenure arrangements

Data from household interviews and group discussmaarly revealed the presence of
large variation in tenure arrangement. As a resiuil, found appropriate to present it in
comparative form.

The arrangements of land and tree tenure for hpneguction can be approximated into
four major types. These are free access to userftatige, temporary tree tenure, tree
tenure and forest land tenure for beekeeping. Thengements vary as a function of
regions (from Masha to Sheko) and across landsfap@ home garden to the remote
forest areas) of the same regions. But variatioeasat clear cut in all its characteristics.

Free accessis a type of arrangement where a person cangng/his hive at any forest,
tree or land and some other person can do the sarttee same land or tree at the same
time without any precondition. In some cases, tieseveral hives of different people on
the same tree. Thus, only their hive and the colmsyde that could be regarded as
owned by someone. The rest of the resources feealgssible “common property” and
any one coming from that community could be legiblenake use of it. As a result, more
than one person reported to hang on the same tiedound the tree as suitable.

This type of arrangement is very common in theudistd forest areas of Sheko. It also
found in far and inaccessible forest zones of #@ltridts where there is less honey
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production stake so far and if the land has no ownth respect to honey production or
other land use practice. Those lands are free fr@respondents perspective but it is
known that it is under de jure ownership of théesta

Temporary tree tenure/communal ownership Beekeepers reported that, in this type of
arrangement, the tree upon which a beekeeper hahigediive will be under his
ownership so long as his hive stays there for angth of time. Once his hive is removed
for so many reasons he can not claim for ownerahip any body who is interested for
such specific tree can replace the ownership jugiuiting his hive on. These areas are
communal by de facto while state owned under de jenure system. This type of
arrangement is mainly found in Sheko.

In shemee, although indigenous people assert tatiee ownership still respected. It is
found that there is no common understanding ofrtie because there are several new
settlers and youngsters who started beekeepingla@sl not know the indigenous local
rule. The latter group assumes that hive hangimgtcained by skill and time other wise
they believe they can do on any tree they beligyerapriate. But it is reported that
indigenous people hang their hive far from residérarea and have their own separate
hive sites but not claimable as own land. They s$aa before the Derg regime, land
surrounding the hive tree is under the ownershifnehive tree owner.

In Shiyta, the system is dissolving and there isr@gponsible body to exercise the
previous rules. So, by common understanding, thgggeathat a hive hanging trees
remain under the ownership of the hanger if thefienes removed any person can hang
on it and continue his possession as far as hesikithere. But there are other exceptions.
If the tree on which the hive is perched on foumdtlee hive owners’ cropland, coffee
forest or other legally owned land the tree wilinen at the hands of the land owner
without restriction. Thus, in this latter case, tree ownership was more secured. But the
increase in number of right and length of use ésrésult of cropland ownership and does
not attributable to beekeeping ownership idealsariyp case, it has offered more ground
to use for beekeeping.

Tree tenure in this case the tree on which one has ever lbsed for hanging hive
belongs to the hive owner not only with hive presebut also with possible extension
after he removed his hive. In this form of arrangamunlike the previous forms, trees
are the owner of the hive and could remain undsrdmtitlement for future use for
hanging. And there is a right to exclude or profesin others. But if the owner totally
ceased tending the tree, cleaning around and hguges for longer period, ownership
of trees could end and be shifted to other peo@led.not only tending but also he needs
to make known by his neighbours or other peoplashh is still practicing. Because it is
mentioned that in case of disagreements therechlas witnesses. Other wise elders can
not know all property ownership distribution thrénagit the village and only by the help
of witnesses that they (elders) will help resolve tonflict.

Another situation is that, when a person gets cdahel has no and has no male successor,
other peoples will ask his consent to use his taegsmost often he will allow them. But
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if he refused to transfer to other person, it wily under his ownership for several years
or even decades. The number of years to which @higeclaim sustain reported to be
dependent on the powerfulness of the person orelasives apart from the local rules.
Thus, if he is less powerful, it is likely that oanship will lost shortly and viceversa.

This system is practiced in sites where there iswpership right for the land to which
the honey tree is found. It is mainly practicedynazing lands, non kobo natural forest.
With respect region, this system is more dominamuad Chegecha, also around
Yockchich and Bada. In the latter two, it is repdrthat kobo land system still surviving
but with tighter tension from youngsters, non imgtigus farmers and outside
stakeholders.

Tree and land tenure This form of arrangement is found in forest kohad
homegardens. But in the case of homegarden andamdgentitlement to land stem from
other land use system and beekeeping is subsidiains only in kobo land that land
ownership exercised as a result of beekeeping feekdeping purpose. In the
arrangement locally called “KOBO” the trees andeftrland distinctly bounded (and
known by the community, local elders, clan leadend at least by some of the local
community as bounded) amavned by respective heirs. It is a tenure systelciwbases
on ancestral claim and strongly based on this jpli@in case of conflict resolution.

The system works even crossing federal state adtration and any person from

Southern state could have kobo holding in Oronagesand vice versal. Adjacent owners
will always negotiate in case of disagreements. Anly when they are unable to solve
by themselves that they will take the case forrsldig will be often resolved by elders

and clan leaders at last. Only few cases repodeplass this step and reach at legal
administrative bodies. Local government adminigiret also often solve cases by
consulting elders or taking them (elders) as testyrto make a final decision.

In kobo system, it is mentioned that trees are gnigpmanaged and promising trees that
could be a good nest tree will be tended and piedeitom damage. Beekeepers remove
less vigorous trees to avoid competition on po&thive hanging tree that grows tall and
straight. Climbers, although, favoured for thewwkr provision, could hinder straight
growth of hive hanging trees. In this situationytivelll remove the climbers or lianas.
Maximum protection is made to avoid damage on stanttees while felling trees for
hive making or other purposes. Beekeepers notadcktim forest close to access roads
and home yards are more susceptible for poachdrthay reported as difficult to control.

According to the group interview result forest gda kobo exists in Masha and part of
Andracha and reported to exist in Sheko only inghst. Across the landscape, kobo land
is far from residence but this time as residencgmmding and closer to forest they
showed us that the kobo land is a few kilo meteirfayockchichi but still remote in the
case of Beto.

In all areas where land ownership entitlement atgipbecause it is their homegarden,
crop land and/or coffee field, trees and hives tbtinere belong to the land owner.
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Exceptions have been also identified. For exanfpderne one cleared a certain area and
possess the land, it does not have the right tueé&dhe ancient kobo owner from using
trees unless they mutually agree to do so with seoneof compensation. More over, If
there is common vicinity and if formerly one of theised to use the tree for hanging, it
still belong to him and theoretically allowed toniga But the latter reported to be
constrained to implement practically as bees wigtiently sting the neighbour and
could urge to stop hanging there. Trees both ip and and home yards of such type are
normally not allowed for the hive owner to fell Because they said honey tree is not to
fell, for that purpose the land or home yard owim&s equal right. Thus, there are some
complexities, but it is successfully administerddough the auspices of trust and
common understanding.

5.4.4 Disputes and their resolution mechanisms indmey production

Respondents listed several types of disagreemenising trees and forest land for honey
production. But two of them are the most importafie first is that arise among
beekeepers and the second that could arise betveeteeper and other land users.

In the first case, disputes mainly occur when akéeper knowingly or unknowingly
hang on other person trees. From the interviewesdtmlds about 20 respondents have
been quarreled with other beekeepers. The sourtetheo conflict and resolution
mechanisms are reported to be different. They hiated about ten different types of
conflict sources. These are hanging on other hise, tboundary conflict in kobo land,
felling of tree from others kobo land or ones hotreg, dispute of ownership entitlement
over tree or land, competition for single tree viahias no owner before, harvest conflict
because two person have been using same tree fginiga killing of neighbours’
livestock by bees, fell the branches of hanging e the tree is found in home area of
the non hive owner, hanging hive on others farnd laithout consent and honey theft. In
Masha, the problems are more of boundary confticdndracha hanging tree conflict in
Sheko, less conflict reported. Most of the casisg drom the first two weredas.

As for resolution, most of these handed to and methdy local leaders, only two cases
taken to kebele administration while three othesesasolved by mutual agreement of the
contesting parties. When conflict arouse, locaérdften try to know whose ownership

long years ago and use it as a hint to infer threeati owner, especially if the claimants

are young and less known as whether he possesedpective lands or not. Thus, if

elders or clan leaders know that it is owned bigdabf the claimant it is automatically

given for him and who his father has no ownersightrwill be considered as breacher of
the regulation and will be warned not to raise syple of contest again.

The second type of conflict arises from contestieg of the forest for honey production
and other land uses. The most frequently raiseduch type is the conflict between
honey producers and tea and coffee producing eetreprs. This is still a conflict area
as it is beyond the local capacity and still reradideadlock. There are also conflicts that
arise from fuelwood and other forest product extnas; mostly Manjo tribes and
beekeepers. This is solved easily through ediogallinstitution) and local elders. In this
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case the beekeeper always has the authority tk ¢hecact as far as he saw the wood
collector and found disastrous for his practice.itSis often less significant problem.
Another conflict arise with beekeeper and illegajders who want to extract valuable
timber trees likéAninjeria andCordia that are hive hanging trees or trees in kobo land.
this case, problems mostly solved by legal proceslur

Conclusion

Honey production and administration of related veses heavily relied on the local rules,
common understanding and arbitration by local aléger well as the will of residents to
be abided by these rules. Honey trees and hiveimgrgites have various forms of
arrangements. These variations are a function sificlis; location within districts and
also the level of frequency and management beek@&apest on the honey tree or land. If
a farmer ceases to use a land for long time, owigesivilege could be lost. Trees found
in home garden and kobo land have high degree néwship than other locations.

Beekeeping has three levels/hierarchy of ownershig first is the right to own bee
colony. One can claim ownership of bee colony foimbis own hive irrespective of the
location where it is found. And ownership for begh end immediately as it leaves the
hive for any reason and no right for swarming bdé® second is ownership of honey
tree/hive hanging tree. Honey tree ownership hasesmom for youngsters without
predecessors compared to koboland, in a sensethibathance of claiming entitlement
for emerging young trees is equal for all individuaf the community. As a result
degeneration and unacceptability of rules is foommie prominent in kobo land than tree
kobo. In this case trees are private property whaled is communal. But, unless
supported by other source of ownership, honey dmegership alone does no guarantee
tree uses other than for beekeeping. The thirdmseoship for beekeeping land. This
form of tenure ensures the owner to use all treewigg in the kobo land and transfer
the title to his heir for beekeeping purpose.

5.5 Dynamics in tree-bee management

5.5.1 Introduction

It is reported that honey production has subje@edhange due to several factors. The
major factor attributes of change are type of tetbgy used, size of hive holding, and
location of hive in time and space as well as ckang institutional and ownership

arrangements.

5.5.2 Evolution in type of hive technology

According to group discussion and in-depth househalerviews, there occur gradual
changes and shifts in technology as a result ohgihg social context, biophysical
features and subsequent needs for intensificalendescribed earlier three types of
technologies are identified: the antiquity practafehoney hunting which is withered
away and replaced by the dominant traditional tetdgy and also emerging modern
technology.

Before the mid of the J0century, wild honey hunting have been crucial sigaificant
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amount of honey used to be produced through thiansmeHowever, the chance of
obtaining it and its role sequentially reduced wititreased in hive-based honey
production, increased accessibility to forest assalt of deforestation, expansion of crop
cultivation and other built in environments adjacamd inside forest areas.

The group interview revealed that feral honey hstiig method itself contributed to the
degeneration of the practice. Because, while héingeboney, hunters either fell the tree
or branch in which the feral bees found and/or dgartae specific holes or hallow where
the bees found. Thus, they push the bees and disadied to process of shift from
natural based habitat to artificial hive-based tabiAlso intensification of honey
production with hive-based technology graduallyaatied bees used to settle in the feral
habitat. Informants also point out that deforestasignificantly reduced old growth trees
which are often rich in cavities and natural haloand in turn reduced bees’ chance of
getting suitable natural habitat. In this casefiaidl hives become the available
alternative. Thus the practice and the chance wihgeferal honey significantly reduced

( See table 5.2).

Even if traditional technology is still the dominigoractice, there was also evolution
within it. According to group interview, bamboo wése leading hive construction
material in Mahsa- Andracha area about thirty yeays. But log hive adopted from
Oromia has substituting it recently and the highsegistitution takes place in the area
nearest to Oromia region. As a result, in Betodwample no farmer found using this
technology. Other bamboo hive users are still ugifgit the number has decreased and
currently less than log hives.

However, the dynamics in hive technology seems swihat stagnant at this stage.
Although the first attempt for top bar hive (logattalled modern) introduction started
around Sheko in 2000/2001, relatively intensiveratit to introduce it to all study area
takes place in 2004. This period is the first of Kind where outside technology
intervention for honey production improvement laued in this place. But little
extension was made to demonstrate the extra adyeiaf the new technology (table
5.3). Thus, this is the major reason for not adapthe new technology. Beekeepers are
also reluctant to accept the new technology dukedigh price compared to their own.

5.5.3 Change in number and location of hives

Based on the respondents, there is change in #rager number of hives for the last ten
years. The change in Sheko towards decreasing whiNtasha-Andracha it is increasing
(figure 5.4).

There is also observed change in the location wéshiln the earlier periods, hives was
exclusively in the remote forest but in the reqestiods although forest beekeeping still
dominant, hanging of hives on trees near home gaash& in cropland has increased
compared to the situation ten years ago.
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Figure 5. 3: Change in number of hives over time ithree different districts

5.5.4 Change in access arrangement to natural resoce

Group interview with elders show that a generakel@se in legacy and execution power
of traditional institution. In Sheko, the Majangneported that there used to be a system
as that of Masha where hive area is consideretleasdwn land and trees are also their
exclusive property. This is not the case these.daysart of Andracha (Chegecha area),
kobo land is replaced by tree kobo mainly as altregustate intervention during the
previous two governments.

Beekeepers reported that even in Masha where bettst kobo still operational, some
parts like Badda area implementation of forest kolmership is getting increasingly
difficult and unable to exercise kobo right for daeven if they still knows that a certain
land was ancestrally owned by some one.

The major dynamics with respect resource accebeideterioration of kobo land tenure
system due to outside and inside socioeconomic rdigsa The problem of unequal
access among local residents particularly disfaaduryoung and immigrants
continuously try to end its existence as instituti&merging alternative land uses also
indirectly contributing by converting kobo foresito agricultural land. State priority to
private investment has also lead to substitutiokobio lands to other land use.

5.5.5 Change in legal institution and governance ofatural resource

Not only local changes in access regimes, butrasional changes in institution on land

use changes have impact on bee and tree managiembetkeeping. Thus, the constant
changes in institution and governance at natiamadllhas been reported to have impact
on the traditional honey production practice andkieeping forest resources of the study
area.
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Elders noted that in the imperial period, land wasler the ownership of respective
landlords and hives were hanged inside it with phier consent of them. They also
remember that for placing bee hives it was notesmgs and the numbers of hive users
are also small. So there is little problem and tresitional arrangement was not
deteriorated except a few areas.

During the Derg, there was radical and intensivange in land use which goes to the
level of redistributing the kobo holdings amongdbiesidents as in the case of Masha. It
also affected traditional leadership and shiftegl power balance by empowering other
groups in the local state administration. A setdatprogram of the period around Sheko
is another factor that leads to dynamics in loeaburce use and administration which
raised as a treat for their beekeeping.

The most frequently raised problem especially igRdhichi and Beto is the result of the
investment policy of the incumbent government. Thegyorted that this policy gave land
to outsiders at the expense of our displacement fsar traditional hive hanging forest
areas and changed to tea and coffee plantation.

5.5.6 Conclusion: change in management intensity

Beekeeping management intensity can be charaaeogdhe type of hive technology
used, level of tree management practices and tesardition. As summarized in table
5.6, the hive technology in turn characterized iy tiype of hive, construction materials
used, labour requirement and type of bee havinghadst and colony management
techniques. The current technology particularly liaenboo based hive demands more
time than the pretechnology level of honey huntiBgt unlike “modern” beekeepers,
beekeepers of all hive users do little colony manaent practices. Traditional
beekeepers using traditional hives more interestadcreasing their hive number than
improving the technology. As a result, increasehie number of hives has observed in
most of the study areas for the last ten years lwhiplies increased amount of gross
labour input, not because of improvement in tecbgwlbut as a result of extensification.
The traditional hives are used on lands under r@iffetenure regimes from communal to
private farmlands. But modern hives are locategrivately owned home gardens.

Tree tending intensity decreases across the lamdarses from homegarden to far forest
except the kobo land. But trees wherever they acatéd, receive relatively higher
management input if they are used for beekeepingjtl8e planting is only done inside
home garden and honey trees outside homegardemsveeonly protection and
maintenance. So in home yard all practices froamfoig to protection and tending of
young and big trees practiced. Further away, the tf management decreases but at the
kobo areas management of trees revitalized. Inktileo area trees receive enough
protection and tending practices than trees foundon kobo lands. It is interesting to
note that kobo lands are understood as private bgrttie locals. Generally tree planting
for beekeeping is not yet intensive, but there soene undertakings. Table 5.21
summarizes the relation between the intensity efinanagement and tree management.
It can be observed that there is no direct linettion between the level of intensity of
bee management and forest management. The tradibeekeeping practices are taking
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place in different forest management systems udidf&rent property regimes. Modern
beekeeping practice, however, practiced on priyateined home gardens.

Table 5. 21: Relation between intensity of managemeof bee/hive and vegetation

Management of bee (hive)

v

Vegetation  Phase1l Phase 2 Phase 3 Phase 4

A~ o o i Tendin

Management Hunting wild oo
Wild

Phase 1 honey

Gathering hunting

Phase 2
Management of
wild resource

Phase 3
Wild resource
cultivation

Phase 4
Domesticated
resource
cultivation

v

Using Various traditional hives Modern hive use

Production of honey with
seasonally disposable hives in
open access forest land

Use of hives that allow harvesting

of honey without displacing bees.

Practiced in locally preserved

(Kobo) natural forest. Relative

stablity for bees. E.g Bamboo

hives. Alternatively, temporary

hives like soft wood logs are also

used.

Traditional hives placed in homeModern hives in
garden  systems. Exclusivelhome garden
private land and most often beesystem. more
keept to the other sides of peopiatensive

and animal centers of activity, tananagement of
avoid stinging damage bee colony
Placing traditional hives in coffee

plantation; in private land of the

beekeepers and/or non-beekeeper

with permission to keep bees

inside
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6 Discussions
6.1 Representativeness of empirical findings

In the study area and the country at large, managemteractions of trees/forests and
honeybees have not been studied in-depth. Availedearch has mainly focused on
either the biology of forests or of honeybees. &mmple, Amssalu (2002), studied the
biology of bees and gave a brief account of tradal practices, while Kumlachew and
Taye (2003) and Friis (1992) looked at the ecolofgthe forest.

Nevertheless, a few anthropological studies attethpto address the social
interdependence of people on forests and honeyfddws first study was by Stauder
(1971), dealing with the “ecology and society ofjigir”. This study briefly describes
the significance of honey production as a majoelihood practice for the Majingir
people and their forest ownership arrangement wadpect to beekeeping. Individual
Majinjirs have well-defined beekeeping areas witioby call my ‘gang’ area, meaning
hive area. However, this type of local arrangemsnhot functional anymore in the
Majingir area.

The second study that addresses social issueskédeing in the moist highland part of
the study area is by Hartmann (2004). This studywshthe relationship of the people
with forest beekeeping and the internal and exteooaflicts in resource use and
conservation efforts. Similar to our study, Hartmarresearch has showed that the local
people are aware of the forest significance forr tleng, especially for beekeeping. He
does not explain, however, micro differences inovese management arrangements
within the same ethnic group and locality; rath@s emphasis is focused on tribal
differences between Manjo and the settled Shekadriand social and resource access
discrimination against the Manjo tribe by the latfEhis is the only study that looked at
the social context of bee-tree interaction. It esges the importance of trees and forest
conservation for beekeeping.

In Zambia, a study showed that beekeepers conderest as it provides them with
honey from which they earn cash income (Wainwridi®92). Similarly, our study has
found that farmers’ awareness and concern for f@@sservation is stimulated due to the
economic incentive from forest-based beekeepingwBr(2001) also has found that bee
keeping’s return to labour is quite high compa@dther livelihood activities. However,
Brown (2001) argued that beekeeping may not nedbsdaad to conservation of
tropical forests based on their study in the Amafoast. He believes that the ideals of
productive conservation through beekeeping coulddigeved if grants properly reached
local beneficiaries and if their continuity is mi@imed through strong local institutions.

When compared to some other regions, the beekeepampgement practices in the
research area are still very traditional. For examp case study in Buttajira-Ethiopia
shows that about half of the interviewed househdidge 1-9 movable frame hives
(Derege, 2004). Also, in a study in northwestermy&e Gochora (2003) has found that
the share of modern hive technology reaches 9%.p@oed to these studies, insignificant
number of modern hives have been adopted (fourdmmlds from the 64 interviewed) in
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southwest Ethiopia. Those regions are similar galove usage albeit the types of species
and customary rules for beekeeping are differenaredver, in northern Ethiopia,
movable hives are reportedly easily made by beeksdpbemselves from local materials
like the traditional technologies (Tilahun, 200@) our study area, however, the locals do
not make hives of this technology, at least uphte data collection time.

6.2 Comparison with theories
6.2.1 Management practices

Management of forest/tree

Forest management is defined by Wiersum (1997) has process of making and
implementing decisions about the use and maintenaricforest resources and the
organization of related activities. Forest manag@niavolves three major types of
practice: controlled utilization of forest producfgotection and maintenance of forest
stands, and purposeful regeneration and domestic@tViersum, 1997). Thus it includes
all technical and social arrangement with respecttitization, maintenance, regeneration
and planting practices and its administration (\8Gen, 1997). Normally these principles
are elaborated in respect to tree resources oalyever, animals also form an important
forest resource. As indicated by our study, theqgypies indicated by Wiersum (1997)
can also be applied to animal resources, evereittare some differences as a result of
the nature of animals, for example, the uncontdoltang-range foraging of bees. Types
and intensity of management vary along land usezand tenure conditions. Controlled
utilization is common in the forest, purposefuleagration in all land use forms and tree
planting around homegardens. Forest managemerdcialp retention and purposeful
regeneration of trees and forests, are well cordinaith the beekeepers’ own initiatives.
Cultural respect for big trees has also helped ithensification of these forms of
management.

Hive and colony management

Hive managementAccording to Crane (1990 and 1992) several typdsves have been
used in beekeeping history in the tropics and tloeldvat large. The first controlled
utilization in honey production started mainly witbg-based hives, often with one
opening. But in its advanced forms, it may have temenings and be fitted with
removable closures (Crane, 1990). This is comparalith the log hives of Masha and
Sheko respectively. Evolutionary higher on the &ddrane (1990) also described the
variants of movable hives. One of these variarts, Kenyan top-bar hive, a top-bar
system with Langstroth hive boxes, has recentlynbe¢roduced in the study area.
Except for the baiting of hives and protection agaivermin, more intensive forms of
colony management are not practiced in the stuely.ar

Factors affecting intensity of management intexatdi

Types of forest management practices and theinsitie could be affected by social

imperatives like resource access and instituti@isnour 1990; shepherd 1992; Arnold,

1995 cited in den Hartog and Wiersum, 2000; Agraaved Yadama, 1997, Paudel and
Wiersum, 2002; Melaku, 2003) as well as increaseatket prices and population

pressure (Agrawal and Yadama, 1997; Wiersum, 1B@n; Hertog and Wiersum, 2000).
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In this study five issues are worth mentioning:uter the peculiar nature of beekeeping
and its relation to other land use systems, pojpunigbressure and marginalization of
beekeeping.

The management interactions in beekeeping are gesdsy varieties of local tenure and
legal property-rights arrangements. Feral honeyectbn takes place in open-access
conditions within the claimed land of the ethnicogps. Later, hive-hanging sites
changed from free access forests to communal lgratsially private kobo ownership
and recently to homegardens. Moreover, three govent changes resulted in three
different constitutions and tenure policies foresa@nd land (Melaku, 2003). Hence legal
forest tenure changed from free access to privateeship by feudal lords, to state
ownership in the military regime and current adrratfon. Despite amorphous state
regulations, beekeeping has been mainly admintstieyegradually evolving local rules
that has changed from communual ownership to miyatwned kobolands. But while
tenure has affected the type of management a bgekeesests in trees, and a gradual
intensification in tree management is observedp#s not have a prominent impact on
the type of beehive technology used.

In the kobo system, which is more remote than gblaets of the area, stronger local rules
are exercised compared to the disturbed foresteomlands. Security of hive ownership
decreases with decreasing respect for the kobermysiVhereas land, tree and hive
ownership are well protected in the kobo regiohs,rtumber of rights for these resources
decreases in other land uses except home yardst ¥édess intensive compared to home
gardens and no tree planting is practiced thereongpare differences with homegardens,
kobo rules are limited to beekeeping. Even if bepksy is allowed in the kobo land,
withdrawal of other tree products is not allowedd drees are mainly meant for hive-
hanging and construction with no guarantee or corsgion if the state allocates the
trees for other uses. Thus state laws limit thétrigf locals to manage internal use
patterns (Agrawal and Ostrom 1999). Consequentlg, dmount of expenditure for
management is lowered compared to homegardendaththat tree and land ownership
rights are better exercised in home gardens maukite investment in tree management
practices including planting. Moreover, trees inmeogardens can be used for any
purpose the owner would like, and in case the stagels the land, compensation will be
given. Comparatively, the land use zones in betweenegarden and kobo land are less
intensively managed with respect to beekeepingsTthe Kobo system can be seen as
an exception in the traditional system of managémeérere intensity increases from
deep forest to homegardens.

Marginalization of beekeeping and faster evolutdrother income drivers have lead to
deintensification of the practice in Sheko, andasiatensification in other areas. De-

intensification in the Sheko area, is the resuliréqual promotion of local practices. For
example, there are a number of coffee varietiespmugple are stimulated to adopt them
due to government incentives since the previousrmegand there is research station for
coffee development. But in beekeeping there is ffarteto modernize the traditional

practice. Local beekeepers are losing their beekgeland to private coffee and tea
entrepreneurs. Youngsters are also gradually sbitt other alternatives as beekeeping
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is risky and requires additional skills of treendting. These factors, coupled with the
more immediate return from coffee than from beekegpand the lack of awareness and
capital by beekeepers for modern hives, leads tintdesification or stagnation in

beekeeping rather than intensification. De-intecaiion has also been reported in other
areas and transition from one form of productioratmther is not necessarily towards
intensification (Fairhead & Leach, 1994; Wiersur@9Z; Ros-Tonen and Wiersum, 2005).

Management interactions of beekeeping are alsatafleby the peculiarities of the
practice. Placing hives requires little area, whibes forage over large areas (Visscher &
Seeley 1982; Seeley, 1995). Moreover, bees useinesolike pollen, which is hardly
used for other purposes, and the pollination rélbees to the source plant enables the
beekeeper to keep bees on other private lands €Ci&90). In this case the beekeeper
may not spend money managing forage sources. Owothe hand, honeybees in the
region are aggressive and this may deter a beekeepd owner from placing hives in
nearby areas; this in turn affects intensification.

With respect population pressure, it has resultecextensification, because there is
enough tree cover even in the domesticated landzases for expanding production.
Moreover, beekeeping as a production process meitte¢ms nor consumes the
production environment, nor competes with othempriy production practices except for
making hives. As a result, the additional laboue ¢l increasing population resulted in
an increase in the number of hives. According tiNelting (1993), intensification could
be “a higher total output in the spatial and terapoontext”, and if the number of hives
is considered as proxy for increased yield andhsifeation, beekeeping practice of the
study area can be considered as intensified aadreement with the forest exploitation
model of Wiersum (1997).

6.2.2 Dynamics in management

Several evolutionary development models have beseldped for different resources:

animals, forests/trees agricultural crops and beygikg development models (Bokony,

1967; Harris, 1989; Wiersum, 1997; Crane, 1992)erédim (1997) noted that in the

process of domestication, factors like exploitatpmactices, institutional arrangements
and ecological effects covary with the level ofefsir management stages. According to
Wiersum (1997), three thresholds can be identifiedtween the uncontrolled and

controlled procurement of wild tree products in thetural forest; between controlled

procurement of wild products and purposeful regatiem of valuable tree species; and
between the cultivation of wild trees and the pigun of domesticated trees.

Beekeeping starts with the uncontrolled procuren@nihoney and continues through
controlled collection from feral bees found in astcal claimed land, to honey production
from traditional hives located in the forest, aedently in their croplands, coffee fields
and home yards. Honey collection from modern hi(¢EBH) is not yet experienced,

although the technology has already been introdue®d is very recent venture. Thus, in
comparison to the forest domestication model (Wiers1997), the transition from

opportunistic hunting to hive-based forest beeksgpmccupies the first threshold. The
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shift from traditional hive-based forest beekeeptogmodern hive-based technology
practices may occupy the second level and the threshold has not occurred. The third
threshold would have been the technological trarfséen Kenyan top-bar hives to the
movable frame hive where fully domesticated andetones hybridized and genetically
improved bees are kept.

Tools and technologies used in beekeeping have tlemmyed from ‘no hive’ through a

series of steps and have marginally reached tlye sthmodern hives. The situation in
the study area is in line with the basic principteechnology development, as evolution
took place from no hives to top-bar hives, with esal variants at each level (Crane,
1992). However, there is evolution within tradi@mives that are not in agreement with
the Crane (1992). For example, bamboo and climbsed hives were generally replaced
with soft wood based log hives. Soft wood log hivesy ease practice, but it is at the
expense of damage to the bee colony, the honeytygaall the hive itself, rather than a
technology development. Moreover, it is less compteits nature than the bamboo or
climber-based hives. The objective of log hive isséherefore, unlike the evolutionary

model which hypothesized that intensification resfdom increasing labour and capital
to produce more from small units of land (Harri889; Wiersum, 1997); it is rather to

produce more hives in a shorter time and therelbyease production. Thus bamboo,
although durable and enables harvest without chasim the bees or damaging the hive,
due to its high labour requirement and resourcecggahas been replaced with soft-
wood log hives.

With respect bee and colony management, there isnagqual level of change among
regions. In the Masha area, bees are managedngla-spening log hive, which is often

called an improved variant of the bee-killing stajehoney production (Gentry, 1982),
while in the rest of the area hives with two opgnare used, the latter modification
enabling the harvest of honey without damaging emaving bees and generally
considered an improved stage (Crane, 1990). Bgeemeral, it is still at its traditional

stage and only partial domestication of bees frbom darlier uncontrolled bee use to
controlled procurement has been achieved. Accortdinterrell et al (2003) a species is
considered domesticated if another species istatdgploit it.

The production environment has also gradually bemmverted from closed forest to
disturbed forest, croplands and home gardens. THags, hives are located around
homes, croplands and in any forest patches, compghectraditional system that mainly
used only deep forest. Although each of these ks is in use for beekeeping, the
size of production has increased in the domestidatedscapes compared ten years ago.

Conclusion

Management of forest-beekeeping practice in sowhtthiopia is in agreement with the
major concepts and principles of forest managen@md beekeeping evolutionary
development models. But there are a couple of igrencies noted with respect to the
kobo system, bamboo-log hive transitions, inteaatfon with respect amount of labour
input per unit of land and de-intensification iretBheko area. Limited promotion effort
by the state and low acceptance/adoption rate afermohives by beekeepers is also
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another factor that has slowed down technologieaktbpment.

6.3 Reflection on Methodology

The method used for data collection in this rede& driangulation, the accepted method
in social science research. The multiplicity of thegls is usually considered as a strength,
as it addresses several issues and explain tloé geénomena and interactions in a given
context from various angles.

However, there are limitations as well as strengththe overall procedure and also in
specific methods. Questionnaires were preparedultipte steps and various epistemic
and local communities were consulted before addce&s actual respondents. Thus they
are fairly logical and powerful enough to colleleé trequired information to achieve the
objectives. However, it is found that the questamirgs were too long and some
respondents show uneasiness. Certainly the queatres could have been reduced
considerably without affecting the research obyegtas some data was left unused.

Major constraints on interviews were the three-stepnslation of the original
guestionnaire. Some responses showed that a festiauewere flawed in the process of
interviewing, although efforts have been made twidthis incidence. This was found to
be partly due to the limited earlier experiencéhef enumerators and the researcher.

Enumerators were local development agents and desalopment experts, the majority
of who are familiar with the culture. The fact tilagy are familiar with the culture may
be taken as a merit, but they are also considexgmaernment agents and this limits the
willingness of farmers in some issues. For instainicés found that respondents are
hesitant to reveal quantitative figures about tlyefds. Figures about production were
also found to be inconsistent, for example, betweéa production and production per
hive. This problem coerced the researcher to lethes livelihood variable left
unexplained.

Group discussion was entirely led by the researatier the help of a translator. It was
made clear for them that the researcher is notv@rgment agent and they agreed to
discuss the issues without hesitation. Group dgons continued for unexpectedly long
times in most of the sites as a result of the gsbimperest. However, it was observed that
the locals were reluctant to criticize boldly tleerher speaker and there was a tendency
to dominate the discussion with some outspoken Ipeap the expense of many
abstainees. Several techniques were used to copate discussion environment and
avoid abstinance.

Results from experts were too general, partly eesalt of the nature of the questionnaire
and partly maybe to keep consistency between thikingplegal rules and their personal

responses. It was also found to be difficult to igétrview responses from some of the
experts. Due to the nature of the samples (purpbsselected type), data analysis was
restricted to descriptive statistics.
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7 Conclusion

Forest resource management does not only invobestbut may also involve animals.
Beekeeping provides a good example of interactioriree management and animal
management. As demonstrated by this study, bothaine bee management practices are
dynamic. Beekeeping in Ethiopia has a long historg is gradually evolving from one
form to another. In the history of honey use by hos opportunistic hunting of wild
honey from feral habitat occupies the distant pHsis followed by traditional-based
honey production which has diverse variants basetth® type of material they are made
from, their durability/strength, the labour requment to make the hives and bee colony
management approach. On the bases of these ¢ritega major traditional hives can be
identified: the bamboo hive, cordia-made log hind aoft wood log hives. The first two
are considered as durable but expensive to makkthenlatter easy to make but less
durable. Change of technology from bamboo hivesofowood log hives is the dominant
trend in the study area. A change from traditicimamodern hive has occurred only
marginally in the research area. The causes incladk of extension to familiarize and
introduce the technology, unaffordable price, ndedsrequent monitoring and etc. It is
also found that beekeeping is further expandedidruisf forests to cropland and home
gardens, even if forests are still the dominanh@idlanagement dynamics in terms of
extensification, by increasing the number of hiaed the area of coverage from forest to
all landscape forms was found to be the dominaattfe in the research area, rather than
intensification through the use of modern hive aménsive labour over small unit of
land.

Dynamics in beekeeping technology is not uniformodighout the study districts. Some
already started settled form of beekeeping whilee (Masha and part of Andrach
beekeepers) still displace bees during every hangeseason. Beekeepers have a
diverging view in the destructiveness of seasoisdldcement of bees. Some praise it as
strategy to use seasonal patterns of floweringom land and highland while others
consider it as lack of alternative. Basically, beéshe region migrate in search of food.
But the fact that serious damage inflicted on tberty during honey harvest makes the
possibility of successful migration unachievable.

A prominent feature of beekeeping is its dependemtdrees and forests. Previously,
trees and forest in beekeeping are often assocategraised mainly for their value as
forage resources. However, it is found that in toldito fodder, trees and forests has
also other multiple values like hive making, pengfihesting, baiting and fumigation.
Climbers and lianas are also used to fasten hivgpooents together and also to the tree
crown so that wind and vermin can not easily kndokn the hives. The multiplicity of
benefits derived from the forest/trees increases tralue and the services thereof may
stimulate the local people to actively conserve mnathage forests and trees. Apart from
the harmlessness of beekeeping on the forest,euntikny agricultural activities, it has
strategic significance which encourages the loeapte to be on the side of conservation,
in contrast to the conventional situation wheregbeernment call for forest conservation
while locals prefer to convert forest into localliflizable land use forms. Beekeepers are
well aware of the need for the need of the forest eoncerned about the increasing
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deforestation trend by different actors. Furthemmobeekeepers perform forest
management practices mainly focusing on retentiotrems and protective tending of
naturally sprouted young growing trees, so as ®fas hive hanging at suitable places.
However, these latter are more pronounced on prilids. Tree planting is also started
in home gardens.

Beekeeping is often considered as a practice withowith little land. In the study area,
however, beekeeping lands are highly valued andneite forest areas (called kobo)
maintained for beekeeping purposes. There are edtablished traditional institutions
and local arrangements to manage beekeeping |dm#se arrangements allow local
people to inherit beekeeping tree/land. But stieraftlocal rules varies from place to
place, and in some places ownership right may edtdansferred to heirs. It is also found
that internal dynamics with increasing non-kobo ewfarmers and external influences,
particularly state priorities and associated retiphg have significantly reduced local
authority to govern these resources. As a reswdtsheer size of kobo administered land
is shrinking and only around Masha Kobo land giiiévails. But beekeeping is not
limited to this system and it is further expandinghon-kobo lands like homegarden and
croplands.
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9 Annexes
9.1 Annex I Household Questionnaires

I) General information

ZONE Age sex
DISTRICT No. of family
KEBELE Name of enumerator

Name of HH head

II) History of beekeeping
1. For how long have you been practicing beekeeping?

2. Which beekeeping technology did you use ten yego® &nd now? Why did you
(not) adopt a new practice?

3. How many beehives did you have ten years ago? Aa®Why was the number
changed?

4. Where was your hives located ten years ago?
5. What problems do you experience with the beekeeggicignology that you use?

[II) Hive technology
1. Which hives do you use? Why?
i. No hives = honey hunting
ii. Log hive
iii. Bamboo hive
iv. Top bar hive
2. If you get honey from opportunistic hunting, howeof you obtain such chance?
What about ten years ago?

3. Please explain the advantage and disadvantagelohasge technology

4. |s there any option other than wood for hive maRihigyes what type and why
don't you adopt it?

IVV) Spatial distribution of hive locations
1. Where do you locate your hives?
i. Natural forest kobo land
ii. Natural forest non-kobo land
iii. Secondary forests
iv. Religious forests
v. (Coffee) plantation
vi. Home garden/crop land
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2. How many hives do you have in each location?

Homestead kobo land religious forest  2dary | plantations | Other sites
forest

3. What type of hives do you use in eachtloo® If different, Why?

Homestead kobo land religious forest 2dary | Plantation other sites
forest

4. Where do you think is the appropriate site for madeves? Why?

5. If you locate majority of hives near homestead dgou face scarcity of bee
forage problems?

6. If you agree with the above, what option will yose@

7. Is there a difference in colonization of a newlyngpad hive by bees between
residential areas and forest land if you hang #meesquality of hives? Why?

8. What about between at ground level and on talPtree

9. Why do you hang hives on tall trees?
i. to protect theft
ii. to avoid vermin attack
iii. To make visible for swarming bees
iv. To ease pollen collection for bees
v. Other
V) Competition of honey production with other forms of forest use

1. What is the effect of forest coffee production @améy production?
i. No effect
ii. Slashing of undergrowth and vines decreases bagdor
iii. Coffee flowers give good honey production and station of coffee
growing increases bee forage
iv. People cultivating forest coffee do not allow b&ekion their lands
v. Anti-fungi used for coffee are poisonous for bees
vi. Coffee generate better income than beekeepingh&nefore replaces it
vii. Other, specify

2. Can you handle enset production and beekeepinigeosame land use at the same
time?
i. Yes, there is no any problem
Yes, But
ii. No,
Bees prevent frequent visits to home yard
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Enset don't provide fodder
It invites more ants
Undergrowth cleared

iii. Other specify

3. Do you know any other crop that negatively or pesiy affect honey production
practice? If yes, mention which crop/s and how dbafect?

VI) Important tree species

What are the 3-5 most important tree spdoieBoney production?

1. For manufacturing your hives

2. For hanging your hives

3. For bee forage

4. For smoke/charcoal making, fumigation

5. Other purposes

6. Please tell me the flowering season of foddergpezies

VII) Forest and tree management practices
1. Have you ever undertaken any activity?
i. To preserve forests for honey production
ii. To retain specific old trees for use in honey putitun
iii. To protect any young trees for future use in hgoeguction
iv. To plant trees for honey production
If yes, describe which type and why
2. In case you protected young trees or planted tfeesyhat purpose did you
do so?
i. To be assured of future material for hive productio

ii. To get trees which are well-suited for hanging hive
iii. To increase the availability of bee forage
iv. Other

VIII) Perception on the role of forest in honey praluction

1. Do you think forests are important for beekeepibgges; 2= no
Yes (explain why)

No, because
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2. Do you think that the disappearance of forest hasgative effect on honey
production?
i. Yes, why?

ii. No, why?
3. Do you think that beekeeping does stimulate fatesservation?
i. Ifyes,in what way?

ii. If no, why

4. Who do you think much affected if this forest has?
i) Honey collector ii) Government iii) Cereal farrsav) Livestock owners
v) Other

IX) Tenure arrangements regarding honey collectiorand hive locations

a)Land tenure arrangements

1. Are there any places where you can freely collecigly and/or place your
beehives? If yes, where?

2. What regulations exist for putting beehives onltfvations where you have
placed them?

i. | can hang hives everywhere:

ii. The hives are hanged in trees on my own privatg; lan
iii. 1 am entitled to rights for hanging trees on koéads;
iv. | had to get permission of the owner of the landvbiich the tree is

growing
3. Who gave you permission to put your hives at tleations where they are?
i. Land owner
ii. Clan leader who oversees kobo-forests
iii. Village head
iv. Representative of forest service
v. Free right
vi. other

b)Tree tenure arrangements
1. What are the regulations regarding hanging hivdsei@s where you put them?
i. I can hang hives everywhere as far as the tragtebée;
ii. The hives are hanging in trees on my own privaid;la
iii. I am entitled to rights for hanging on trees ondédnds;
iv. If I have hung a hive in a tree, no-one else canthiat tree for hanging
hives;
v. | had to get permission of the owner of the landwbiich the tree is
growing;
vi. other
2. Who has to give permission for hanging a hive iree? See 9a.

3. What type of rights you have for trees once youlmauged hives
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i.It will be mine for ever
ii.If someone cultivated the surrounding, | mayeige compensations or
handle to him for free
iii.my ownership right is dependent on the presasfaée hive
iv.other
4. What rights you have for trees around your home¥ar

5. Is there any condition by which you would lose thaghts? If yes how?

6. Are there any threats to your traditional tree terarrangements? Yes/no
Why?

7. Which tree tenure you respect more? 1=Traditioraté&te 3=other

8. Did you ever have a conflict with other beekeepereiation to locating your
hive or other practices for beekeeping? If yes, Mas it solved?

9. Have you ever had a conflict with other land uséfrg@s what type and how
it solved?

10.1s there difference in land/tree tenure in diffédamd use zones? What types
of tenure govern homegarden, cropland, state fdtebb forest and others?

11.Have there taken place any changes in regulateyerding land and tree use
for honey production over the last ten years? $f yehich?

X) Perception on future of beekeeping
1. Please indicate whether you strongly agreel, agoee@gree3,strongly disagree4,
and | don’t know5, for the following.

a. If the price of modern hives improves, | will use i Why

b. If the price of coffee gets increasing, beekeepsngo more worthy as an
activity.

c. If my family number increased, enset production| wédplace honey
production. Why

d. At this moment there is no need to plant treeshase is enough in the
natural forest.

e. If traditional ownership arrangement replaced bgaletenuresystem,
forest clearance will be aggravated.

f. I cut more trees from state forests than | do frehgious or kobo lands.
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2. Why you chess out bees when you collect honeyRdtsrot important to keep
bees in your hive for next year?

XI) Extension

1. Is there any encouragement/initiation you receifemm external agents to
improve your beekeeping technology and tree plgn{ang. rural development
office, NGO, Local administration, other)? Yes=E80

Institution

Type of assistance

2. If in case you are familiar with modern hives, dmuythink it is better than your
traditional hives? Explain the pros and cons of it.

XII) Bee (colony)

management practices

1. Do you think bee colonies are decreasing? If yegAvh

2. Do you know ways to increase your colony size? How?

3. Do you protect absconding of bees? How?

4. How do you characterize sites as appropriate foatlog your hives?

5. What type of management practices you perform iféerént technologies?

Technology Modern(Kenyan | bamboo Soft wood| Cordia | Other
Level top bar)hives hives Log hives | hives | technology
Management

practices

XIV) Livelihood questions (optional)

1. List type of practices you undertake for your likebd. E.g. honey, crops, coffee,
animal products

Type of practice

Amount/yr/unit
of measure

Amount

consumed

Amount
sold

Income

2. How much labour you invest to produce the respeaiwmount in mandays?

3. Is there overlap in seasonal labour distributiorolagnactivities? If so, which

activities?

4. Which livelihood activities you want to expand @nccease practicing?
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9.2 Annex Il: Guides for group discussion

1. Describe the history and development of beekeegtingnologically.
e The practice
» Local institution and administration,
e Hives number and location
* Forest condition

2. What is the current status of beekeeping?

3. List, in order of decreasing importance, trees #natused for;
» Bee-forage source (include flowering season)
* Hive making
* Hive hanging
» other subsidiary uses(to cover hive mouth, to assroke/charcoal,
fumigation etc)

4. What qualities are used as distinguishing critemiaeach of the above purposes?

5. Do you think beekeeping can stimulate forest corag@m? How?

6. Do you think that the topographic feature of a léagl gorges, mountain,
leeward/windward side of mountain/foothills etcjeat hive colonization and
productivity of bees if other factors kept simil&k/hich areas are best to attract

bees?

7. Explain the organizational arrangement of hive trmoresion, hanging and honey
harvesting from the home to the field level.

8. What is the responsibility of each household mantbbeekeeping practice?

9. How does beekeeping scheduled seasonally?

10. Explain ownership administration and access to sway bees, colonies in a hive,
hive hanging trees and beekeeping lands? How daeership of honey trees
defined in home garden, cropland, forests (proteatel non-protected) and kobo

areas?

11.What problems you faced in the administration @iditional tenure regimes?
Why you terminated kobo system of land use arraegeifAndracha only)?
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9.3 Annex lII: Questionnaires for experts

Name:

1.

Position/title: Educational status:

Land demarcation and ownership certification isamay in the region. Does
ownership certificate will be given for forest beekers for the forests that have
been used traditionally as distinctive honey préidacarea? Explain

Holetta beekeeping research center claims thatag hnt resistant hive
technologies, have you been attempted to introdbsetype of hive to solve
peasants problem as it was repeatedly complaineal @mstraint to put hives
inside home gardens? If yes how effective?

Do you think that beekeeping stimulates forest eoretion?

Do you think that different types of beekeepinghtemlogies have different
impacts on the use of different forest resources?

. Do you think that people will shift to modern beegig or will continue with

their traditional technology using log or bambowds? Why? What is its
implication for forest conservation?

Do you think that honey production/ beekeeping ficaccompetes with other
forms of forest use such as forest coffee prodocgoset cultures and etc? Why?

9.4 Annex IV: Check lists to guide observation dbeekeeping practice along the land use
Related to hive technology and hive location

V VVVVYVYVY

Forest

vVV V VYV

Location of hive in the land use zone

Location of hives vertically in the forest canopy

Types of hives used

What type of trees and branches are used for peydtives

Where does higher density of hives found?

Observation of hives presence in coffee field, $oreoffee, homegardens and
cropland

Location of settlements in reference to hive |lcoai

condition and management of tree/foresténdnd use system

Trends of afforestation/deforestation

Nature of the forest; disturbed, protected statesiy kobo forest in which hives
found

Observation of tree management practices (partigyidanting and preservation),
type of species and purpose of planting.

Type of land use other than beekeeping

Any other beekeeping practices, special features
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