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ABSTRACT
This ethnobotanical study was conducted on useful plants in and around GATE UDUMA
(traditional Gedeo homegardens) at Kochere Wereda of Gedeo Zone in South Ethiopia. It was
aimed at documenting traditional ethnobotanical knowledge on use and management of plants in
the culture of Gedeo people of the area. Data were collected using semi-structured interviews,
free listing methods, guided garden tours, group discussions, preference rankings, paired
comparisons and ranking using index of cultural significance (ICS). Totally, 165 plant species in
135 genera and 65 families were collected and identified as useful plants to the people of the
Wereda from homegardens and the immediate surroundings. Useful plants recorded from
homegardens were 45% herbaceous, 31% trees, 18% shrubs and 6% climbers. Fabaceae was the
most represented family on use with 16 (9.6%) species, followed by Poaceae 11 (6.6%),
Asteraceae 10 (6.0%), Lamiaceae 9 (5.4%) and Solanaceae 8 (4.8%) species. Cultivated plants
make 92 species (56%) of which 54 (33% of the total) are edibles. The rest 73 species (44%) of
the total are wild or semi-wild useful plants managed in and around homegardens that are
tolerated, encouraged or deliberately planted. Among the total, 68 species (41%) were grouped as
edibles, while 32 (19%) were medicinal plants. In addition, 34 (21%) species were ornamental
and 40 (24%) species were used in the material culture of the Gedeo people. Moreover, there
were 29 species (18%) in the forage plant category, 26 (16%) in live fences; 19 (12%) used as
fire wood and 37 (22%) are miscellaneously used species. Multipurpose species encountered
were added to 43 that are 26% of the total. Woody species were found the integral components of
Gedeo homegardens and 81 species (49%) of the total were found trees and shrubs managed in
and around homegardens for various purposes. Community matrix ranking and analysis of index
of cultural significance showed that Syzygium guineense, Cordia africana and Albizia gummifera
as the most culturally important plants in the category of multipurpose species. These results
indicate that they are more vulnerable to exhaustion and hence they are at the highest rank of
conservation priority. Similarly, Ensete ventricosum, Zea mays and Brassica carinata were found
important food crops while Coffea arabica followed by Catha edulis were important cash crops
of the Wereda. Considering threats to useful plants, cutting woody species for firewood, for
construction and various crop diseases were found as the major threat factors for garden species.
Gedeos practice agroforestry development, homegardening or field cropping to conserve and
sustainably use agrobiodiversty of the area. Maintaining diverse specie of crops and landraces
through selection, spatial and temporal crop arrangements and crop protection practices were
found the basic garden management practices. Agroforestry is a traditional management practice
ix

of agroecosystems in the area and homegardens were found to be differentiable from these
systems in species and use diversities, fertility of soils and closeness to the dwellings. Therefore,
such type of complimentary of in-situ and ex-situ conservation and agrobiodiversity management
practices should be encouraged and strengthened by all stakeholders concerned. This research
work ends in concluding about the important findings and forwarding important
recommendations on conservation and sustainable use of homegarden components and
ethnobotanical knowledge in the area.

Key words: Ethnobotany, GATE UDUMA/Homegarden, Kochere Wereda, Gedeo Zone,
Useful plants
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1 INTRODUCTION
1.1 Background
Ethnobotany, a recent discipline in science, is a branch of ethnobiology and ethnosciences that
deals with the reciprocal relationship between plants, people and the way they live (Balick and
Cox, 1996). Plants are invaluable and fundamental to almost all life on earth. They provide wide
range of uses to human beings such as medicine, food, shelter, clothing, utensils as well as ritual
and religious benefits. They also recycle essential nutrients of ecosystems, establishing soils and
maintaining soil fertility in addition to protecting areas of water catchments. Moreover, they keep
ecological and climatic balance, facilitate and control rainfall through the process of evaporative
transpiration. Traditionally, these use values are obtained and maximized by local people of the
tropical areas by cultivating plants in and around homegardens (Westphal, 1975; ICRAF, 1989
and Okigbo, 1990).

According to Fernandes and Nair (1990), homegardens are defined as land use practices
involving deliberate management of multipurpose woody species in intimate association with
annual and perennial horticultural crops and invariably, livestock within the living compound,
the whole crop-tree-animal unit being managed by the household labor. It was thought that
homegardens arose from shifting cultivations to overcome resource constraints and to ascertain
rights to land resources by smallholder farmers (Fernandes and Nair, 1990; Reijntjes et al., 1992;
Matson et al., 2002). The integration of useful plants and animals around homegardens has
gradually developed to small-scale plant and animal husbandry, whose time-to-time
intensification ended in the emergence of full-scale agriculture in gardens and fields (Zemede
Asfaw and Ayele Nigatu, 1995).

Even though the major benefit of homegardens is to provide food, they also provide medicinal
plants (Zemede Asfaw, 2001a; Belachew Wassihun et al., 2003) and other useful materials
(Zemede Asfaw, 1997a). As humans and livestock are subject to some diseases and infections,
the control of these using plants from homegardens in the past have played roles in the evolution
and selection of plants. Moreover, plants also provide a range of beneficial aspects collectively
known as material culture; which include uses of plants in construction, clothing and objects
produced by a society such as tools and decorative arts and crafts (Cotton, 1996).
1

Additionally, as commented by many authors, homegardens are important for in-situ
conservation of plant genetic resources. Altieri & Merrik (1987) and Feleke Woldeyes (2000)
discussed the role of homegardens for in-situ conservation in preserving traditional agricultural
systems, plant species and the indigenous knowledge from severe exploitation. It is pointed out
by Agelet et al. (2000) that homegardens are useful mechanisms for conserving non-crop species
and based up on the diversity present, can be considered as gene banks for primitive cultivars
with potential values. In addition, as mentioned by Zemede Asfaw and Ayele Nigatu (1995) and
Zemede Asfaw (2001a), homegardens are being used as informal experimentation plots for new
varieties and exotic species.

Homegardens also provide a favorable and well-protected environment for local varieties that
have had difficulties competing with introduced or genetically improved cultivars (Castineiras et
al., 2002). However, these days’ homegarden farming systems are undergoing a rapid change and
transformation, which results from economic modernization and cultural changes (Lok, 2001).
The well developed and managed homegarden systems in many regions are being replaced by
financially more attractive cash crop plantations (Belachew Wassihun et al., 2003). Garden
conversions often imply drastic modification of the traditional vegetation composition, which
leads to serious problems like soil degradation and loss of diversity (Gonsalves, 1988).

Even if homegardens are old-aged agroforestry systems, the focus on them as development
strategy started only recently (Millat-e-Mustafa, 1997a). Their importance in providing sustained
subsistence on farming and biodiversity conservation are getting attention these days however.
As Zemede Asfaw and Ayele Nigatu (1995) reported, homegarden practices in Ethiopia are as
old as agriculture, though a few studies have been made (Westphal, 1975; Zemede Asfaw and
Ayele Nigatu, 1995; Zemede Asfaw and Zerihun Woldu, 1997; Zemede Asfaw, 1997; 2001a,
2001b; Feleke Woldeyes, 2000, Tadesse Kippie, 2002, Belachew Wassihun et al., 2003).

The structure and function of homegardens was made in details only for some areas of Ethiopia
until the past decade, like that of Wolaita & Gurage (Zemede Asfaw and Zerihun Woldu, 1997);
Bonga (Feleke Woldeyes, 2000); Sidama (Tesfaye Abebe, 2005) and Wolaita (Talemose Seta,
2007). The people have a rich traditional knowledge transmitted orally from generation to
generation. A wealth of information exists among these people on utility and management of
plants in their localities. Therefore, the aim of this research is to fill this gap and to present the
information concerning useful plants in homegardens and their surroundings in the study area.
2

1.2 Statement of the problem
The present study on traditional Gedeo Homegardens at Kochere Wereda of Gedeo Zone in
SNNPR of Ethiopia will contribute to a better understanding of homegardens and plant use
knowledge of the local people, and the traditional management practices on the agroecosystems
of the area. Even if homegardens of southern Ethiopia are studies by Zemede Asfaw and Zerihun
Woldu (1997), Feleke Woldeyes (2000), Belachew Wassihun et al. (2003) and Tesfaye Abebe
(2005); ethnobotanical investigation of the ENSET-coffee based homegardens of the Gedeo
people was an area so much has not been done before. Hence, it demands detailed study and
analysis of homegarden species diversity and composition as well as the associated
ethnobotanical knowledge. Therefore, based on the results of the current study, it would be
possible for further development of Gedeo homegardens, and get more view points to forward
recommendations to address threats to these systems.

Gedeos live in the escarpments of the southeastern Ethiopian highlands overlooking the rift
valley, in the narrow strip of land running from north (Sidama Zone) to south (Oromia Region),
from 1200-2993m above sea level (EMA, 1988). Diverse crop types were found managed by the
traditional Gedeo people. Since animal rearing and bee keeping are integrated to the cropping
system, the mode of development is not purely crop production, cattle rearing or forestry
(Tadesse Kippie, 2002). With an approximate surface area of 1,329 km2, the Gedeo lands are one
of the most densely populated regions in the country (CSA, 2005). As time goes, population size
increased and hence population pressure intensified. This had led to further fragmentation of
already available cultivable land in to pieces and hence the local people are facing a problem to
cultivate field crops intensively. Nair (2001) reported a similar cause as factors that contributed
to and have accelerated the evolution of tropical homegardens. Therefore, Gedeo people in the
study area are forced to depend on products of their homegardens for subsistence. However, not
so much was done with regard to these systems for their composition, diversity, significance,
associated traditional knowledge and their nature. Hence, this study focused attention to the
homegardens of Gedeo people at Kochere area. The Wereda is preferred in this study for lack of
ethnobotanical studies and its remoteness.

3

1.2 Research questions used as guides for data collection
The following research questions were used as guides in collection of data for the study.

 What are the diverse crops and other components of Gedeo homegardens?
 How is diversity and sustainability maintained through use of homegarden components
by farmers of the Wereda?
 What are the key or dominant crop components and their roles to the functioning of the
Gedeo homegardens?
 What particular attributes of the agroecosystem design of Gedeo homegardens ensure
continuity and stability in production?
 What are the spatial and temporal organizations of Gedeo homegardens?
 Why the Gedeos are close intimates with trees? Why do they intercrop ENSET and coffee
with tree species?
 How do Gedeos exercise their influence on the components of their homegardens without
undermining the integrity of the later?
 Do agroecological variations determine crop composition and diversity of homegardens
in the Wereda?

4

2. OBJECTIVE OF THE STUDY
2.1 General Objective
The aim of this research is to conduct ethnobotanical study on useful plants and to collect,
compile and document the indigenous knowledge on categorization, use and management of
useful plants together with the plant specimens in and around home gardens at Kochere Wereda
in Gedeo Zone of SNNPR, Ethiopia.

2.2. Specific Objectives
•

To gather information on local perception of resources in general and categorization of
landforms, arable lands, vegetation, soil types and seasons in particular,

•

To gather and document indigenous knowledge towards use and management of useful
plants in and around homegardens,

•

To identify plant species that are the most important to the local people under various use
categories,

•

To collect, identify and document locally useful plants of homegardens (both cultivated
and wild) and show their taxonomic diversity,

•

To find out diversity at farming systems, species and individual crop/ landrace levels of
homegarden useful plants and

•

To find out threat factors on homegarden useful plants and gather local methods of crop
management applied by the indigenous people.

5

3. LITERATURE REVIEW
3.1 Developmental history of ethnobotany
The term ethnobotany was for the first time used by Harshberger (Harshberger, 1896 cited in
Cotton, 1996). He defined it as ‘the use of plants by aboriginal people’. During the century, a
considerable attention has focused not only on how plants are used, but also on how they are
perceived & managed and the reciprocal relationships between human societies and the plants on
which they depend (Shrestha et al., 1997). In the development of the field of ethnobotany, a
gradual change from a narrow scope to a broader one is evident. The term ethnobotany was
found a rather difficult one to define during the then times and a number of scholars attempted
(Cotton, 1996; Alcorn, 1984). Following this, Harshberger and Robbins in 1925 redefined
ethnobotany as the study of how plants are perceived and understood by the tribal people. In
addition, Ford (1978) stated it as ‘study of direct interaction between human beings and plants’.
Furthermore, Martin (1995) conceptualized ethnobotany as the study of how local people
classify, manage and use plants available in their surroundings; where as Balik and Cox (1996)
defined it as a branch of ethnobiology and ethnosciences that deals with the reciprocal
relationship between plants, people and the way they live.

Explorers, missionaries and immigrants have contributed a lot to the basis of ethnobotany; e.g.,
Christopher Columbus favored the exchange of plants from the Old World to the New World.
Associated with exchange of the plant species there is an associated exchange of plant use and
management knowledge from the traditional people of the two extremes. In the 16th century,
increased interaction of people of the world led to exchange of plants and other products
originally discovered through observations and use by indigenous people (Ford, 1978; Cotton,
1996).

Following Europeans arrival to the New World, changes observed on traditional life styles and
practices of indigenous people that resulted in the suppression of indigenous languages and
cultural practices in addition to neglect of some plants that have been important in the economies
and culture of the local people. Traditional knowledge was transferred from generation to
generation orally and hence it was forced to reside only in the memories of living persons that
led to diminishing of it (Cotton, 1996; Mwilawa et al., 2006).
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However, interest developed among Europeans towards traditional people and their culture of
plant use. Then anthropologists, ethnographers, linguists and biologists became more devoted
and ethnobotanical information started to be available in a number of scientific reports (Cotton,
1996). By 1831, Charles Darwin gets interested in the indigenous uses of plants. Then the
purpose of plant collection was shifted from economic to scientific investigations and a number
of specimens flooded to museums and gardens in London. However, the then tremendous
ethnobotanical knowledge remained scattered in the chronicles of 16th C Spanish missionaries,
the diaries of European adventurers and the works of Native American herbal medicines. Edward
Palmer in 1870 collected this disparate data in his book entitled ‘food products of the northern
American Indians’ (Cotton, 1996).
In 19th century, ethnobotany expanded rapidly and is changed with the first doctoral dissertation
on ethnobotany being presented by David Barrows at Chicago University. By 1916, the field
expanded to include not only how indigenous people used plants but also how plants were
perceived and understood within various cultures. The development of ethnobotany in Europe,
Africa, Asia and Australia has its own peculiar history and pattern (Cotton, 1996; Zemede Asfaw
and Tigist Wondimu, 2007).

3.2 Development of ethnobotany under Ethiopian context
The present day growth of ethnobotany in Ethiopia could be traced to travel reports of James
Bruce around 1768, which documented drawings and seed collections of about 200 plants and to
the collection and identification of these plants by G. W. Schimper in 1837. The extensive crop
germplasm collections and analysis of Vavilov in addition, led to the identification of the country
as an important global centre of crop origin and/or diversity. Economically and culturally
important groups such as food crops, medicinal plants, stimulants, spices and gums get more
attentions of the then explorers and merchants (Zemede Asfaw and Tigist Wondimu, 2007).

The works of a number of scholars from various fields including Aklilu Lemma in 1960s, Amare
Getahun in 1974 and 1975 cited in Zemede Asfaw and Tigist Wondimu (2007), Westpal (1975)
and Jansen (1981) are the foundations for development of ethnobotany in Ethiopia. Furthermore,
publication of booklet entitled useful plants of Ethiopia in 1960 on some cultivated and wild
plants, the ethnobotany of barley in the central highlands of Ethiopia by Zemede Asfaw (1990)
and ethnobotany and economic role of selected plant species used in Gambella by Mengistu
7

Wube (1995) are others to mention.

According to Zemede Asfaw and Tigist Wondimu (2007), biology department of AAU offered
courses entitled ethnobiology for M.Sc., applied ethnobotany for Ph.D., and introduction to
ethnobiology for B.Sc. programs starting the 1996/97, 2002/03 and 2005/06 academic years
respectively. Simultaneously research on ethnobotany rose at M.Sc. level and the number of
resulting papers increased in the department. Furthermore, the institute of biodiversity
conservation established department of ethnobotany that runs research and documents
indigenous knowledge on biological resources (Zemede Asfaw and Tigist Wondimu, 2007;
www.ibc-et.Org, 2010). In history ethnobotany developed methodologically from mere listing of
species and vernacular plant names to purely qualitative approaches and then to a mix of both
qualitative and quantitative approaches incorporating parameters such as use diversity, habitat
distribution, and abundance (Cotton, 1996).

3.3 Indigenous knowledge associated with plant use and management
Vast amount of knowledge resides within the people living natively in a particular area on the
way they perceive, use and manage their surroundings from long past to present; referred to as
traditional knowledge (Stephen and Justin, 2003). It is ‘traditional’ because it is created,
perceived and disseminated in the way it reflects the traditions of communities those maintained
it.

From long past to present indigenous people have developed such wealth, i.e. traditional
knowledge, and had been using and transferring it to the next generations for the betterment of
their life. Indigenous knowledge is used to sustain the community’s culture, religion and
environments; and in connection to our aim to use and manage the floral diversity of a particular
area (Cotton, 1996). Bannister and Hardison (2006) reported that exchange and collaboration
between western scientists and indigenous people helped in management and conservation of
biodiversity to achieve the goals of ethnobotanical studies.

Enormous agricultural knowledge resides within the cultures of Ethiopian farmers, on selection
and domestication of wild foods or medicinal plants, adoption of important exotic species to
cultivation and management of diverse varieties of cultivated plants and agrobiodiversity since
time immemorial (Tadesse Kippie, 1994; 2002). Indigenous knowledge on wild edible plants
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(Zemede Asfaw and Mesfin Tadesse, 2001), on traditional herbal medicines (Dawit Abebe, 1986;
Asfaw Debela et al., 1999; Endashaw Bekele, 2007 & many others) and cultivated plants
(Zemede Asfaw, 1997a; Tesfaye Abebe, 2005; Tadesse Kippie, 2002 and others) are some to
mention.

The convention on biological diversity article eight stated the need to establish mechanisms to
ensure the effective participation of indigenous communities in decision-making and policy
planning to respect, preserve and maintain traditional knowledge relevant to conservation and
sustainable use of biodiversity. This was aimed to promote the wider application of traditional
knowledge with the involvement of traditional people, and to encourage and ensure equitable
sharing of benefits collected from utilization of traditional knowledge. Therefore, one of the
specific objectives of this research is to collect ethnobotanical knowledge on use, conservation
and management of homegarden useful plants by the local people of Kochere Wereda.

3.4 Features of tropical homegardens with emphasis on Ethiopia
Fernandes and Nair (1990) defined homegardens as ‘land use practices involving deliberate
management of multipurpose trees and shrubs in intimate association with annual and perennial
agricultural crops and invariably livestock within the compounds of individual houses, the whole
crop-tree-animal unit being managed by the family labor.’ It is thought that homegardens arose
from shifting cultivations to overcome resource constraints and to ascertain rights to use land
resources for smallholder farmers (Fernandes and Nair, 1990). The association of useful plants
and animals around homegardens has gradually led to small-scale plant and animal husbandry
(Zemede Asfaw and Ayele Nigatu, 1995).

Even though the major benefit of homegardens is provision of food, in addition they provide
medicinal plants for human beings and livestock that are subject to some parasitic and/or
infectious diseases (Zemede Asfaw, 2001a; Belachew Wassihun et al., 2003). Moreover,
homegardens are important for in-situ conservation of plant genetic resources and they preserve
traditional agricultural systems and the indigenous knowledge from severe exploitation (Altieri
& Merrik, 1987; Bennett-Lartey et al., 2002; Trinh et al., 2002). It is pointed out by Agelet et al.
(2000) that homegardens are useful mechanisms for conserving non-crop species and based up
on the diversity present, can be considered as gene banks for primitive cultivars with a potential
value. Furthermore, as mentioned by Zemede Asfaw and Ayele Nigatu (1995) and Zemede
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Asfaw (2001b), homegardens are being used as informal experimentation plots for new varieties
and exotic species. They also provide a favorable and well-protected environment for local
varieties that have had difficulties competing with introduced or genetically improved cultivars
(Castineiras et al., 2002).

However, these days’ homegarden farming systems are undergoing rapid changes and
transformation that results from economic modernization and cultural shifts (Lok, 2001;
Fernandes et al., 1985). The well developed and managed homegarden systems in many regions
are being replaced by financially more attractive cash crop plantations. Garden conversions often
imply drastic modification of the traditional vegetation composition, which leads to serious
problems like soil degradation, loss of agrobiodiversity and traditional knowledge diversity
(Gonsalves, 1988).

The focus on homegardening as a development strategy started only recently (Millat-e-Mustafa,
1997a). Their importance on providing sustained subsistence on farming and biodiversity
conservation are getting attention recently. As Zemede Asfaw and Ayele Nigatu (1995) reported,
homegardening practices in Ethiopia are as old as agriculture; however, few studies have been
made on Ethiopian homegardens (Westphal, 1975; Okigbo, 1990; Zemede Asfaw and Ayele
Nigatu, 1995; Zemede Asfaw, 1997a; 1997b; Zemede Asfaw, 1998; Zemede Asfaw, 1999a;
1999b; Zemede Asfaw; 2000; Zemede Asfaw, 2001a and 2001b).

The structure and function of homegardens was made in details only for some areas of Ethiopia:
Bonga (Feleke Woldeyes, 2000), Wolaita (Talemos Seta, 2007), Wolaita & Gurage (Zemede
Asfaw and Zerihun Woldu, 1997) and Sidama (Okigbo, 1990; Tesfaye Abebe, 2005). The tribal
people have wealth of traditional knowledge transmitted orally from generation to generation, on
utility, management and conservation of plants in their localities. Therefore, the purpose of this
research work is to fill the research gap and to present the information concerning useful plants
in homegardens and their surroundings in the study area. For these studies, data is usually
collected through field observation, administration of semi-structured interviews and data
collection formats as well as discussions with household members and key informants. In
addition, method such as asking elderly garden owners about unique and rare crops and
traditional practices, tracing garden crops through market surveys of garden products, observing
seeds and seedlings of garden crops, homegarden sketching & photographing as well as plant
collection and herbarium studies are also used.
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3.4.1 Origin and evolution of homegardens
There is no direct evidence as to when people began the practice of homegardening in Ethiopia
(Zemede Asfaw, 1997a; 2001a). However, a long history is postulated based on the antiquity of
agriculture, crop composition, oral literature and rich vernacular designations (Zemede Asfaw,
2002; Tadesse Kippie, 2002; SLUF, 2006). The history of homegardening in Ethiopia is believed
to have link with the beginning of agriculture in the country, which dates back 5000-7000 years
(Ehret, 1979). Ethiopian homegardens are unique in their architecture, crop mix and the key
species which include a significant number of indigenous crop taxa and some that are truly
endemic such as Coffea arabica, Ensete ventricosum and many others (Zemede Asfaw, 1997a;
Zemede Asfaw, 2002; SLUF, 2006).

In Ethiopia homegardens come into existence under different modes of initiation influenced by
biotic, abiotic, socioeconomic and cultural factors. In central Ethiopia, farmers establish living
quarters usually in highly degraded and overgrazed areas. However, in the forested areas of
southwest, homegardens are started in the forest (Zemede Asfaw, 2001a; SULF, 2006).
Traditionally people consult knowledgeable elders who visually identify a suitable area and give
advice for establishment of homegardens. Selective clearing of the forest is undertaken while
leaving useful species such as Coffea arabica, Rhamnus prinoides, Aframomum corrorima, Piper
capense and many shade trees like Cordia africana and Millettia ferruginea which will be parts
of the future homegarden shade and live fence species (Zemede Asfaw, 2001a; Tesfaye Abebe,
2005, SLUF, 2006).
Homegardens originate, develop gradually and undergo subtle changes towards maturity and
relative stability at their climax with highest productivity (Fernandes and Nair, 1990). The
different stages are distinguishable by the extent of plant diversity and species composition,
phenological variation, intensity of agricultural activities and diversity of functions. Hence,
homegardens came into existence and evolve over time and space influenced by biophysical and
agroclimatic regimes, growing conditions and management practices (Zemede Asfaw, 2001b). In
a study investigating developmental stages of homegardens in central and southwestern Ethiopia,
it was found that 5%, 20% and 75% of the homegardens were found at the pioneer, intermediate
and climax stages respectively (Fernandes and Nair, 1990; Zemede Asfaw, 2001b).
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3.4.2 Structure and crop arrangement of homegardens
The backyards being the major ones (48%), front yards (26%), side yards (13%) and those
encircle the house (13%) were found as common garden locations in Ethiopia (Zemede Asfaw,
2001b). A clean green meadow as a family resting and social gathering place was observed in
front of houses. In some areas, live and/or dry fences confine gardens while in others they simply
merge with crop fields and may be fenced together (Zemede Asfaw, 1997a). The living house,
animal pens, grain stores, drying places and plots of garden plants are components of garden
areas in Ethiopia. It is usually fenced and the fence is frequently reinforced with multipurpose
live trees and shrubby species. Common garden sizes range from about 100 m2 to more than
2000 m2, but in extreme cases, sizes as low as 20 m2 and as high as 6000 m2 has been recorded.
Larger gardens, approaching the upper limit, are more frequent in the southwest Ethiopia
(Zemede Asfaw, 1997a; 2002).

When crop composition is considered, Ethiopian gardens are typically of the mixed type, a case
also reported for the Tanzanian and Javanese homegardens in northern Tanzania and Java
respectively (Fernandes et al., 1985; Soemarwoto et al., 1985). Major garden types are
distinguished based on the major crop types or the key species, such as in the case of the ENSETrelated homegardens of south and central Ethiopia. In such gardens, ENSET occurs with many
other crops in different combinations including a variety of root/tuber crops, coffee, KHAT, and
various vegetables and spices (Zemede Asfaw and Ayele Nigatu, 1995; Zemede Asfaw, 2001a;
SLUF, 2006).
Indigenous people select crops that are co-adapted and output aggregated benefits. They
managed homegardens to allow optimal harvest of solar energy through the strategy of fitting
phenological classes and life forms together in space and time (Fernandes et al., 1985; Zemede
Asfaw, 2001a). For instance, considering dietary criteria, each homegarden portrays a kind of
nutritional calculus (Marten, 1990) wherein starchy, proteinaceous, oil bearing, leafy and other
categories of crops are proportionally mixed to serve its primary home use function (Zemede
Asfaw and Zerihun Woldu, 1997).

A general structure could be drawn for the sake of comprehension and modeling, although crops
in homegardens appear to be arranged in chaotic random pattern. Some crops are always planted
in regular patterns, while others are planted wherever space is available (Zemede Asfaw, 2002).
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In case gardens are located adjacent to a stream, section next to the stream is usually planted with
banana, sugarcane, citruses and other perennial crops that require more water. Perennial tree
crops such as citruses are planted far apart while the space in between is used for lower crops. In
most gardens crops like Arundinaria alpina, Arundo donax, Otostegia integrifolia, and Rhamnus
prinoides are planted on the inside margins next to the fence and others like Agave species on the
outer margins as reinforcements for fences (Zemede Asfaw, 1997a; 2001b).
Walking away from houses, garden crops gradually increase in vertical height making their
inspection easier. No matter how, there is usually a mixture of tall, medium and short sized
plants in association. The average plant size successively increases with distance from the house
while biological diversity gets the highest near homes and reduces further, on matured
homegardens of the southwest (Zemede Asfaw, 2001b). Zonation of crops was observed on
cross-sectional transects made walking from the house to the end of gardens. A small circle
immediately behind the house in a special horizon mostly contains many low species within a
relatively small area such as Ruta chalepensis, Cymbopogon citratus and Ocimum basilicum
usually represented by only one or two individuals in the entire garden and hence many species
are maintained in a small space. The next zones account for about 90% of the species in the
entire homegarden while the last circle has only a few species but a larger population of each
species (Zemede Asfaw, 2001b).

3.4.3 Plant composition and crop diversity of homegardens
Tropical homegardens are important in contributing biodiversity conservation services at
ecosystem, species and infraspecific levels and they provide complex multi-story niches in which
farmers could maintain large number of useful plant species over decades or century (Hodgkin,
2002). Ethiopian homegardens collectively maintain a larger proportion of the country’s useful
plants (Zemede Asfaw and Ayele Nigatu, 1995; Zemede Asfaw, 1997a; Tesfaye Abebe, 2005).
Cultivated plants in homegardens include medicinal plants, traditional vegetables and fruits as
well as live fence species. Totally; 135 herbs, 146 shrubs, 123 trees and 25 climbers or trailers
have been recorded from Ethiopian homegardens; many introduced ornamentals excluded and
multipurpose species recounted (Zemede Asfaw, 1997a; 2002).
Not less than 172 crop species distributed in 121 genera and 50 plant families have been
recorded in Ethiopian homegardens (Zemede Asfaw, 1997a). Fabaceae, Lamiaceae, Poaceae,
Rubiaceae, Asteraceae and Brassicaceae exhibited the highest species diversity (Zemede Asfaw,
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2002). The role of homegardens in household food security is illustrated by the fact that about
90% of their produce is used for household consumption. Agroecosystems integrity relies on the
natural plant reservoirs found in forests, woodlands and grasslands. Some crops of homegardens
are in the forests such as Coffea arabica, Aframomum corrorima and Piper capense. Providing
another pool of genetic resources, wild relatives of many crops are in turn found in the forests
and wastelands providing more integrity to these systems (Zemede Asfaw, 2001b).

The homegardens are widely distributed throughout the country and are home to a range of taxa
of cultivated perennial and annual crop species and varieties (Belachew Wassihun et al., 2003;
Gbremedihin Teklehaymanot and Mulubrehan Haile, 2007; Talemos Seta, 2007; Alemtsehay
Teka, 2008; Habtamu Hailu, 2008). According to survey by Zemede Asfaw (1997a), 52% of 172
homegarden crops were categorized as typical garden species, while 28% found to be common to
gardens and fields with 20% typical field crops. About 74% of the crops documented in gardens
were food crops while 26% were non-food crops that exhibit the significance of gardens in
household food supply (Zemede Asfaw, 1997). About 127 food crops (6 cereals, 14 pulses, 13
root tuber crops, 36 fruits, 30 vegetables, 12 oils, nuts, sugars and 16 spices and herbs); and 45
non-food plant species in various use categories have been identified by the same author
considering use categories of garden plants in Ethiopia.

About 64 species of shrubs and trees are maintained as live fence and shade plants that are
intentionally planted, encouraged or left there during forest clearing. Common live fence species
that also give edible fruits include Carissa edulis, Opuntia ficus-indica, Dovyalis abyssinica and
many others (Zemede Asfaw and Mesfin Tadesse, 2001). In the dry lands, the usual live fence
plants are among species of Euphorbia, Ziziphus, Agave and Acacia (Zemede Asfaw, 2002).
Based on findings of the same author, 148 weedy species were used as food during times of
stress when crops are scarce, or for medicines and other uses. Many grass species, perennials and
annuals that frequently grow in homegardens are also used for various purposes including
erosion control, as fodder plants, as bee forages, fumigation materials and thatch.

Homegardens provide an important avenue to conserve crop biodiversity since 85% of crops;
crop relatives and wild useful plants are maintained in (Shrestha et al., 2002). Many taxonomic
groups, horticultural categories and different growth forms are cultivated in homegardens
together with those known economically and culturally important to local communities. Some
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are obligate homegarden crops, while others also grown in fields in some parts of the country
(Zemede Asfaw, 1997a; Zemede Asfaw, 2001a).

3.4.4 Indigenous management practices on homegardens
The highly complex structure of homegarden architecture as well as the patterning of plant
categories in it has been designed and developed by indigenous skills and practices (Fernandes et
al., 1985; Tadesse Kippie, 1994; Zemede Asfaw, 1997a; Shrestha et al., 2002). The culture of
homegardening has developed a general structure that allows owners to produce crops of their
choice and they manage and direct much of the development process for their gardens. There is
free exchange of germplasm among relatives, friends, neighbors and acquaintances. Traditional
ways of restricting uncontrolled transfer of germplasm from homegardens developed by
households was also observed (Zemede Asfaw, 2001a; Bennett-Lartey et al., 2002; Shrestha et
al., 2002).
Considering ownership, individual families own most gardens, the head being in charge of the
overall management. Management of garden space and plant components fall on shoulders of the
male family head in addition to designing the structure, identifying appropriate locations for
positioning major crops, and monitoring the structure and direction of garden development
(Bennett-Lartey et al., 2002, Fernandes et al., 2002). The contribution of males is more
important in large gardens and gardens dominated by cash crops such as KHAT and coffee in
addition to banana and ENSET gardens that require arduous work (Fernandes et al., 2002;
Zemede Asfaw, 2002).

Even though their role is unrevealed because of the prevailing cultural attitude; i.e. gender
inequality, women have a major share in homegarden management. They manage minor plants
like vegetables, spices and medicinal plants and also collect herbaceous forages, carry and add
manure to garden plants, manage domestic animals and their products (Zemede Asfaw, 2002;
SLUF, 2006). Excess produce from homegardens is sold on roadsides or at nearby markets by
women and sometimes children. The income generated from minor crops like Brassica species,
spices and the likes goes to women (Zemede Asfaw, 2002). Children work in homegardens and
get instant supplementary food. They eat some fruits and other edible parts instantly, while they
consume the rest after brief cooking in pits under soil or roasting directly on fire. (Zemede
Asfaw, 2002).
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3.4.5 Threats to homegarden farming systems
Although it has been sustainable for centuries, the homegarden agroecosystem is under threat
due to environmental degradation, replacement of traditional crops or land races, change of
garden design and architecture facilitated by population pressures and the monoculture
‘syndrome’ of modern agriculture as well as cultural dilution and shift (Fernandes et al., 1985;
Soemarwoto et al., 1985; Zemede Asfaw, 2002). Recently introduced crops threaten the
culturally and economically valued crops of homegardens in Ethiopia (Zemede Asfaw, 2002).
Concern about biodiversity conservation and utilization will be delusive without proper attention
to traditional systems (Altieri and Merrick, 1987).

Ethnobotanical research is important to understand the plant use patterns of local people in order
to develop conservation strategies of traditionally used plants. It also reveals locally important
species, destructive harvesting methods and species of high conservation value; i.e. over
exploited species and species whose harvesting mode is not sustainable as well as that with
narrow range of distribution and used in higher preference to others that calls alarm for
conservation measures.
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4. MATERIALS AND METHODS
4.1. Materials
The study area with all its resources, i.e. the land and its components (cultivated, wild or semiwild useful plants in and around homegardens), basic data providing offices of the Wereda
administration were important inputs used for the study. Moreover, digital camera with memory
cards and alkaline dry cell batteries, Sony walk-man tape, Geographical Positioning System
(GPS), administrative map of the Wereda, field plant presses and research tools (checklists of
questions for collecting data through semi-structured interviews) were used. Furthermore,
authenticated herbarium specimens from the National Herbarium (ETH) were importantly used
for identification of plant specimens during the study.

4.1.1 Description of the study area
4.1.1.1 Location, climate and agroclimatic characterstics
Kochere Wereda is situated at ca 05055’-06007’N latitudes & 03805’-038015’E longitudes. It is
geographically located in the Gedeo Zone of the Southern Nations, Nationalities and Peoples
Region of Ethiopia (Figure-1). Chelelektu town, which is located at ca 06004’N, 038012’E and
ca 1700 m above sea level, is the center of the Wereda administration. It is situated at ca 420 km
southeast from the capital city, Addis Ababa; 150 km south of regional town Awassa and 67 km
east of Zonal town Dilla. The Wereda is sub-divided into 23 peasant associations (PAs) or
administrative kebeles and two urban centers, Chelelektu and Fisehagenet. The Yirgachefe and
Gedeb Weredas of Gedeo Zone at north and east respectively and the Oromia National Regional
State at the south & west are boarders to Kochere Wereda.
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Source: Ethio_GIS

Figure 1 Location and administrative map of Kochere Wereda of Gedeo Zone, SNNPR, Ethiopia

18

The average annual temperature of the Wereda ranges between 13-24 oC and the average annual
rainfall is measured from 760-1500 mm. Rain fall is bimodal in its pattern, the maximum amount
measured in April, May, September and October; based on ten years climate data obtained from
the National Metrological Service Agency (KWARDO, 2009; NMSA, 2009). The wettest months
were found to be May (245 mm) and October (223 mm) indicating bimodal rainfall pattern with
the former taking the highest amount. The driest months in turn are February (23 mm), January
(34 mm) and December (36 mm), the former being critically dry. Moreover, the coolest month
was found to be July (11.7 and 21.7 0C is the mean monthly minimum and maximum
temperature respectively) where as March was found to be the hottest month (14.0 0C and 26.7
0

C is the mean monthly minimum and maximum temperature respectively). Generally, the area is

wet region that receives mean annual rainfall of 1228 mm, with mean annual average
temperature of 18.2 0C. The climadiagram of the study Wereda is presented in figure 2.

Data source: NMSA (2010)

Figure 2 Climadiagram of the area based on climate data from 2000-2009 at Fiseha Genet
station (ca 2500 m above sea level)
Note: Temp=Temperature in oC; RF=Rain fall/ precipitation in mms; Dry periods are dotted while wet
periods are shaded black

Traditionally, the Wereda is divided into two agroclimatic types as SUBBO the equivalent of
highlands and DHI’IBATA for the midlands. From the Wereda’s total land cover (ca 50,400 ha),
76% (ca 38,304 ha) belongs to the midlands while the rest 24% (ca 12,096 ha) represents the
highland agroclimatic areas (CSA, 2005; KWARDO, 2009).
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4.1.1.2 Topography, soil types, vegetation and land cover
Topography of the Wereda is mainly a rugged terrain; i.e. full of hills and valleys, the valleys
between hills occupied by locally important streams and rivers. The soil type mostly is red clay
loam, red brown clay loam and black grey loam (Tadesse Kippie 1994; KWARDO, 2009).
Geologically, the soil emerged from the prehistoric volcanic parent matter through the
biogeochemical processes. Local watersheds like river GELANA at the west, river KONGA at the
northeast and river JIRMI at the south being the major, several lesser watersheds and springs are
found in the Wereda that are the potential and actual benefit providers for the Wereda people
(KWARDO, 2009).

Natural forest is not observed in the area and only remnant trees and shrubs are observed that
show the former forest type. The major vegetation type of the Wereda according to Sebsebe
Demissew et al. (1996), EPA (1997), Zerihun Woldu (1999) and Friis and Sebsebe Demissew
(2001) is moist evergreen montane forest. In addition, well developed agroforestry systems
together with manmade state and community forests at Bunno and Chelelektu areas are some to
mention. Perennial crops such as coffee and ENSET are the major components while annual
crops, manmade state forest and community forests comprise the next orders of land use classes
(Table 1; KWARDO, 2009).

Table 1 Land covers share of Kochere Wereda
No

Land cover

Hectare

1

Total land area

30, 903

100

2

Perennial crops

22, 595

73.0

3

Annual crops

3, 563

11.5

4

Uncultivated land

921

3.0

5

Non cultivable lands

303

1.0

6

State forest

108

0.4

7

Pastoral land

48

0.2

8

Community forest

20

0.1

9

Other holdings

3, 344

10.8

Source: (KWARDO, 2009)
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4.1.1.3 Population, ethnicity, education and livelihood systems
The total population of the Wereda is about 230, 276; with 50.2 to 49.8 % males to females ratio
and the majority of the population (ca 91%) living in the rural kebeles and the rest in urban
centers. The estimated population density of the Wereda is 457 people per square kilometers on
total area of 504 square kilometers (CSA, 2005). The dominant ethnic group of the area being the
Gedeo people, the Oromos and other ethnic groups are dwelling in addition. The major language
spoken in the Wereda is GEDE’UFFA or Gedeo language followed by AFAN OROMO or Oromo
language and others. Bilingualism was observed among the Gedeo and Oromo people that speak
the two languages to certain degrees.

Education is low in the Wereda both in quality and in quantity, exhibiting high rate of illiteracy.
Moreover, women education is little because of the prevailing cultural attitude on women that
resulted in less enrolment and early school dropouts reflecting high gender imbalance
(KWARDO, 2009). There are no kindergartens and the number of 1st and 2nd cycle schools is
low. In addition, there is no preparatory school in the Wereda and students go to the nearby urban
centers for preparatory education (KWARDO, 2009). The community livelihood is dependent on
rain-fed agriculture. Coffee is the major cash crop and ENSET is the basic staple food crop. In
addition, annual crops are also important food sources of the small landholder peasants of the
Wereda (KWARDO, 2009).

4.1.1.4 Forest development and threats
The Bunno PA and Chelelektu urban center have afforestation development areas. The Bunno
Forest is a state forest of about 180 hectares. The dominant plant species includes Juniperus
procera, Cupressus lusitanica, Cordia africana and Grevillea robusta, 107 hectares of which is
demarcated and protected while the Chelelektu Forest is dominated by Eucalyptus species
(KWARDO, 2009). The dominant type of land use system (agroforestry) is well maintained in
the Wereda that provides ecological, economic & cultural benefits to the local people.
Overpopulation, land fragmentation, overexploitation of components of homegarden agroforestry
systems, clearing land for intensive agriculture and use of marginal lands are the major
challenges observed in land use systems of the Wereda (KWARDO, 2009).
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4.2 Methods
4.2.1 Data collection methods
4.2.1.1 Ethical clearance
Before progress of ethnobotanical and botanical data collection, reconnaissance survey was made
to get the general impression on the topography, vegetation types and farming practices in the
area. Following this contact was made with the offices of the Wereda after which the purpose of
the study, the possible results and benefits from the results were presented to the Wereda’s
agriculture and rural development office and to offices of the kebele administrations of each
sampled PA. The Wereda Agriculture and Rural Development Office facilitated attachments with
the kebele administrators through letters of introduction. In addition, discussions were made with
the well-known persons in each sample PA and they were used as entry doors for development of
positive relationships with the local people after they themselves were assisted to understand the
purpose of the study and the possible outcomes and benefits of it, to the local people and to the
environment. Finally after agreement was achieved and positive attitudes were developed, data
collection was started.

4.2.1.2 Site selection, sampling of informants and homegardens
Eight PAs were selected, two from the highlands (Kurumi and Daka Dima), three from the
midlands (Bunno, Kore and Sigiga) and three from the southwestern parts of midlands
(Hanchebi, Jeldu and Sisota) for sampling. The selection was done making the number of
informants and homegardens proportional to the agroclimatic conditions of the Wereda’s overall.
Kurumi site is situated at ca 06002’-06006’N latitudes and 038013’-038016’E longitudes, with an
altitudinal range of ca 2008-2606 m above sea level. The Bunno site is found at ca 05059’06003’N and 038007’-038011’E, from 1685-2078 m; while the Hanchebi site is located at ca
06055’-06001’N latitudes and 038009’-038012’E longitudes, from 1716-2146 m above sea level.
These PAs represent about 35% of the total number of PAs in the Wereda. Kurumi, Bunno and
Hanchebi were taken as major study sites while the rest PAs were sampled to see some additional
information to represent the Wereda’s total agroclimatic variation and useful plant diversity as
well as diversity of traditional knowledge on plant use. The process of site selection was made
during reconnaissance survey.
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Depending on the situation, 45 informants (11 from the highlands, 19 from the midlands around
Chelelektu and 15 from midlands at the southern parts of the Wereda were chosen. These are 38
males and 7 females between the ages of 22 to 80, two third of whom have accessed modern
education to various extent and all of them got married. The less number of female informants
resulted due to high prevalence of gender inequity and hence the females were not willing to talk
about their homegarden composition and plant use tradition, while the males were at the
forefront and responsible of information delivery. From the 45, ten (six male and four female)
key informants were selected based on prior information from development agents, local elders,
authorities and religious leaders (Appendix I). Moreover, 90 houses with their homegardens were
visited and 45 of them were selected from the three study sites along with their owners as
informants (the above-mentioned 45 informants) and were preferentially used for data collection
and analysis. The gardens were selected based on observation to include the diverse types of
homegardens and hence purposive sampling methods were followed for data collection in
general.

4.2.1.3 Ethnobotanical data collection methods
Various anthropological methods were employed as described in Martin (1995), Cotton (1996)
and Vogl et al. (2004). The methods used for qualitative and quantitative data collection were
semi-structured interviews, open-ended interviews, direct field observation, guided garden tour,
group discussions, pair wise ranking and ICS ranking.

4.2.1.3.1 Semi-structured and open-ended interviews

Checklist of topics or open questions were scheduled (Appendix-II) and forwarded to the
informants in a semi-structured way. The interview focused on basic questions concerning the
informant’s knowledge on uses of local plants, their management and conservation practices.
Since the interview is semi-structured more questions were asked in addition to ones presented
on appendix two to collect data such as sources of planting materials, seed preservation
mechanisms, parts of planting materials used and so on. Moreover, the interview also helped to
achieve the specific objectives and hence used to measure them.

Open-ended interview is a type of interview set held with informants following Cotton (1996),
when the researcher feels that there exists information gap on data collected and hence further
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relevant data collection through interviews is required. This method was used to collect some
important data after field observation coming back to home with the owner of the garden and to
include the participation of the other family members. The researcher assumed that it could help
him to see if there is additional information, get consensus and measure to some extent reliability
of formerly collected information in the field.

4.2.1.3.2 Direct field observation and guided garden walk

The direct field observation was used to observe the interaction between local people and plants
on their surroundings. Hence, it is used to investigate traditional management and conservation
practices on useful plants such as the polyculture management in homegardens and the
agroforests. In addition; soil protection works, water harvesting and traditional hillside plowing
practices were observed and recorded using this method.

Guided garden tour is a method that involves the combination of observations and interviews
while walking in the garden. Hence, it involves recording the habitat, the habit and
characteristics of plants known to be lost after specimens are dried such as flower, fruit and leaf
color; leaf scent and any other important characteristic feature expected to be difficult to observe,
know or guess from the dried specimen and the associated voucher specimen collection.

4.2.1.3.3 Group discussions and pair wise ranking

Group discussion is a method used to reach at consensus on the local categorization of resources,
to ensure the consistency of local names and use values of plants and to consolidate and verify
all the cultural information related to plant use patterns and conservation issues of the study area.
Informal groups set during data collection in the field works set for coffee drinking or family
members as well as formal groups were used for data collection on plant use and management on
the study area.

Pair wise ranking was done to know the most important wild or semi-wild edible fruits, purposes
of managing trees in the homegardens or crop fields and factors that bring about threats to garden
plants. In the process, lists of wild fruits, purposes of managing trees and causes of threats
frequent and importantly mentioned were presented in pairs using half data matrix to collect the
preferences done by the key informants. Following this, the ranks given by each informant for a
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species, a purpose or a threat factor were added and the same was done for all the lists. Finally,
based on the sum of ranks mentioned; a species, a purpose or a threat factor with the highest
score was given the first rank and the rest took the next ranks accordingly.

4.2.1.3.4 Index of cultural significance (ICS) ranking

According to Turner (1988), cultural significance of a plant taxon is defined as the importance of
the role that it plays within a particular culture. Accordingly, the more widely or intensively a
plant is used, the greater is its cultural significance. ICS were used to determine culturally the
most important multipurpose plant species and food plants for the local people of the area. Three
variables are combined to generate ICS data; namely use quality, use intensity and use
exclusivity. The quality of uses were rated and assigned numerical values by the key informants
from five to one; five for primary foods, four for secondary foods and primary materials, three
for medicinal, ritual, mythological and recreational; two for other use types and one for mere
recognition of a plant species. Use intensity were also rated and assigned values from five to one;
five for very high use intensity, four for moderately high use intensity, three for medium use
intensity, two for low use intensity and one for minimal use intensity. In addition, use exclusivity
was also rated as two for preferred use exclusivity, one for an average and 0.05 for less.

The data were collected using table that lists Gedeo and/or scientific names of each species
selected for comparison along with the three values of quality, intensity and exclusivity for each
species at the left and the key informants at the top of the table. The right part of the table was
used to put the sum of the products of the three values for each species and use types and to put
the ranks of ICS values. Therefore the three values were multiplied together for each type of
‘‘use’’ for each species and the values of all the uses were added to get the final ICS value. Based
on the final ICS value for a species, ranking was done giving the highest priority for a species
with the highest value and the least for a species with the least value. The following formula
could be used to compute ICS value: ICS =

{(Q x I x E) Ui} where: Q is the quality, I is the

th

intensity and E is the exclusivity of the i use, Ui.
4.2.1.3.5 Market survey
According to Martin (1995), conducting a survey of useful plants in a market place is similar to
carrying out an ethnobotanical inventory in a community. Market is a place where plant use
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culture and agricultural innovations as well as plant germplasm is shared among people from
each and every corner of the area. Hence, they complement to ethnobotanical studies of a
community and are important components of ethnobotanical data collecting procedures.

Simple market survey was done on Chelelektu and Fisehagenet urban centers, set on Mondays
and Thursdays. Various garden products were observed being exchanged; including local food
from ENSET plant called QOCHO, honey, various vegetables, fruits, spices and condiments as well
as medicinal plants and others. Children and women were important participants responsible to
play roles in the marketing of garden products and this was concluded because of the dominant
population of these in the market places. Photographs were taken for important ones to the study
and some of these were presented on result section as was found appropriate.

4.2.1.4 Botanical data collection
Following Martin (1995), Balick and Cox (1996), Cotton (1996) and Vogl et al. (2004),
specimens of useful plants of homegardens of the area were collected using appropriate plant
specimen collection methods. Specimens containing flowers and/or fruits were collected as far as
possible. Simultaneously collection numbers, habitats, habits and all the information about the
plant specimen considered important to the study were recorded on notebook. When the
condition allows duplicate specimens were collected to minimize or avoid loss of data due to
fungal infection, burning or physical damage. For locally rare species, care was taken not to
remove a considerable amount of plant materials from the area.

Plant materials collected were pressed using plant presses and allowed to take a form of flat sheet
and were put in a drier to facilitate drying using blotters and news papers to absorb the moisture
associated with the specimens and corrugated card board that facilitates ventilation to remove
moisture. Finally, the dried specimens were kept in the deep freezer to kill or remove fungi
and/or insect pests (Abebe demissie, 2006), after which they are transferred to the national
herbarium for identification. Identification was done using the Flora of Ethiopia/ and Eritrea
books (volumes 1-8), and assistance from the technical stuff of the National Herbarium. After
confirmatory check-up on the identification by a taxonomist, voucher specimens were mounted,
labeled and incorporated in to herbarium collections.
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The number of useful plant species in each garden was recorded to know the similarity and
variation in homegarden agrobiodiversty along the three study sites found on highlands (Kurumi
area) and midlands (Bunno and Hanchebi areas) of the study Wereda. This was done by listing
all plant species the owner of a garden or a person responding to interviews or somebody
walking with the researcher in guided garden tours mentioned useful to household members or
the local people.

4.2.2 Methods for data analysis
Analytical tools for ethnobotanical data manipulation were used to process data collected
through semi-structured interviews, guided garden tours and group discussions. These analytical
methods are free listing of plant species with their local names and traditional uses, preference
and direct matrix rankings as well as paired comparisons as described in Martin (1995) & Cotton
(1996). Community ranking and ICS were calculated and analyzed for the most important food
plants and multipurpose species for the local people of the area. Computer software such as
Excel 2007, computer graphics and ARC-GIS as well as percentages were importantly used in
data manipulation analysis and presentation techniques.

4.2.2.1 Free listing and preference ranking methods
Free listing was a method used to list all plant species mentioned by informants for certain use
category. The list contains local names, scientific names, uses with the parts used and hence
various use categories were identified. The informants were asked to mention locally useful
plants in their surroundings using local names starting from their homegardens together with
their uses and any other associated ethnobotanical knowledge. Informants encountered at the
later times were asked the same thing and plant species and ethnobotanical knowledge the
previous informant (s) did not mention were added to the list. This process continued to the end
until all of the 45 informants’ plant use knowledge was exhaustively collected.

Preference ranking was a method used to estimate the most important food crops, medicinal
plants, forages and live fence species, plants used in firewood, construction and beehive making
as well as trees used for shade. List of useful plants that were most frequently mentioned and
found important by almost all informants for a particular use were presented to the key
informants so that they order them using their personal preferences. A species was selected for a
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particular rank based on frequency of informants’ mention for that specific use category. A plant
species with the highest sum of mentions received the first rank and others took the rest
successive ranks accordingly.

4.2.2.2 Direct matrix and pairwise ranking methods
Direct matrix ranking is an advanced form of preference ranking through which an informant
ranks a plant species considering multiple criteria of comparison. Under the current study, ten of
the important multipurpose species were ranked based on ten use criteria by the key informants.
List of useful plants that are most frequently mentioned and found important for the majority of
informants as food crops and multipurpose species were presented to the key informants so that
they rank them using their personal preferences. The informants were asked to assign the highest
integer for use quality they considered the best, one for the least and zero for use not known for
that particular plant species. The results from the ten key informants were added together to
create a matrix that is representative of the community. Based on sum of the ranks by the ten
informants, species with the highest aggregated score (sum of preferences) took the first rank
while others took the rest successive ranks accordingly.

Pair wise ranking was a method used to know the most preferred wild/ semi-wild edible fruits,
identify the most important purpose(s) of managing trees in homegardens or crop fields and the
most important causes of threats on garden components in the area. The number of possible pair
wise comparisons [n (n-1)/2] were computed for the three sorts of comparisons, n being the
number of items ready for a particular comparison. The possible pair wise combinations for
comparison were identified using a half data matrix of items arranged in the upper most rows and
the left most columns. Items were arranged in sets of two randomly (using coded pieces of
papers) and then pairs were randomized. Then the pairs were presented to the key informants so
that they mention their preferences, while the responses were recorded using a data matrix
simultaneously. Following this, the number of times an item is repeated by the key informants
was added in any of the matrices and then all the matrices filled by informants were added for
the same quantity similarly. Based on these values ranks were assigned to items on comparison.
Accordingly, the highest rank were taken by wild edible plant species, tree managing purpose or
cause of threat that received the highest sum while others took the rest successive ranks
accordingly.
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4.2.2.3 ICS ranking and Jaccard’s coefficient of similarity
Following a system established by Turner (1988), the key informants assigned components of
ICS values for important food crops and multipurpose woody species. The result will be used to
estimate culturally the most significant plant species used as food and multipurpose woody
species most important in the plant use culture of the local people in the area. In the case of
multipurpose woody species, not only the degree of their cultural importance but also ICS ranks
show plant species with the highest use pressure and hence locally scarce due to
overexploitation. Moreover, the ICS ranks are important indicators of species of the highest
conservation priority for the study area.
Following Magurran (1988), Jaccard’s coefficient of similarity was computed to determine the
similarity in species composition of the study area with other study areas done by other
researchers. Results of research works done at Bonga, Wolaita, Sebeta, Eza and Arbaminch were
used for comparison. In the process, the total number of species was counted and the common
species between the current study area and each of the study areas under comparison were
enumerated and recorded. Finally using the formula: Sj = [c /(a + b - c)]; where Sj is Jaccard’s
similarity coefficient, ‘a’ is the number of species found in area-A, ‘b’ for that are found in areaB and ‘c’ for the number of species common to both areas, were computed following Magurran
(1988). The resulting values multiplied by 100 provide the percent similarity in species
composition between any one of the study areas and the current study area. The results were
discussed to show the possible reasons of similarities or differences observed between the study
area and any ones under comparison.
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5. RESULTS AND DISCUSSION
5.1 Local categorization of environment and resources by traditional people
The current study has identified four types of landforms, three categories of soil types, two sorts
of arable lands, five groups of vegetation types and two classes of seasons. In addition, it also
identified more than 10 major use categories of useful plants in the area. The results are shown
under each subcategory below.

5.1.1 Local categorization of landforms
There are four types of landforms identified or recognized by the local people in the area based
on relative degree of elevation and relative hydrological content. These are TARBBA BONCHO,
DAGALE BONCHO, WODE GIDDO

TARBBA BONCHO

and CHAFFA in Gedeo language.

refers to land of elevated altitude or hilly areas that are covered with

afforestation development in some PAs or are stony with shrubs that are more disturbed and
some grasses on other areas. Portions of these landforms are also cultivated because of shortage
of arable land in the area.

DAGALE BONCHO

refers to open fields with grasses and scattered large shade trees that is used as

communal grazing land for the domestic animals (Figure 3). Such areas are used for cultivation
of field crops like maize, TEFF, coffee and ENSET. This area is also used as community-gathering
sites for social affairs; e.g. for GEDA traditional cultural, social and political organizational
ceremony and SONGO or traditional meetings of Gedeo people. The later is local court that
resolves disagreements on land holdings or assesses cases of murder, theft made on ones cattle,
garden product or other properties in the locality, which helps to know the criminal or someone
responsible for committing it.
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Figure 3 Communal grazing lands
land (DAGALE) at Bunno PA-Photo
Photo by Solomon Tamrat (2010)

WODE GIDDO

refers to river gorges that
th contain riverside trees and shrubs following the major

and minor rivers in the area. Such type of landform is observed at the border between Kurumi
and Daka Dima PAs following KONGA local water shade. Apart from the small water shades and
rivers, river GELANA, JIRIMI and KONGA according to their local names are the major ones in the
Wereda.

CHAFFA

refers to wet lands mostly covered with cyperaceous herbs and eucalypt trees

(Eucalyptus camaldulensis and
nd Eucalyptus globulus) planted to manage the wet land area.

5.1.2 Local categories of soil types
Three categories of soil types were identified
identif
by local people of the area based on their color,
suitability
bility for cultivation and the degree of relative productivity as; XILLOKE
XILLO
BUTINA, DIMOKE
BUTINA

and BULULANJO BUTINA in Gedeo language.

XILLOKE BUTINA

refers to black soil that is found at the midlands of the Wereda
Wereda. It does not

require so much treatments and it is naturally productive. The black color comes from the
organic matter accumulated from fallen leaves that decompose below trees and cattle dung
applied from cattle pens.
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DIMOKE BUTINA

refers to reddish soil that is found at the highland areas which is leached and

hence requires further treatments for good yielding. The local people use various techniques to
increase productivity of such soils by mulching, crop rotation and composting. Soil type around
Daka Dima PA is the best representative of this local soil category and the prefix/suffix ‘DIMA’
refers to something reddish in Gedeo language and the local people have reported that it has
something to do with the reddish color of soils observed in the PA.

BULULANJO BUTINA

refers to grayish soil type found at some parts and hilly sides of the Wereda

that is used to grow crops applying soil management techniques and to grow Eucalyptus
camaldulensis and Cupressus lusitanica man made forest plantations.

5.1.3 Local categories of arable lands
Two types of arable lands have been recognized and reported by the local people of the area;
based on relative distances from the living house, the degree of management by the household
members and the relative fertility and productivity of soils. These are referred to as GATE UDUMA
and FICHA in Gedeo language.

GATE UDUMA

refers to arable land close to home that is managed by the family labor. It was

mentioned by informants that GATE UDUMA is the local equivalent of the term homegarden. This
land is more fertile and productive due to continuous application of animal manure and
household wastes. The homegardens contain more diverse taxa of useful plants under smaller
area of land as found by observation during guided garden tour.

FICHA

refers to crop fields that are distant from home and contains lesser number of plant species

but with more number of representatives of a species than that of garden crops. The soils of crop
fields are less fertile than that of the homegardens as observed during garden visit and reported
by the local people. The most important field crops of the area include Hordeum vulgare, Zea
mays, Triticum aestivum, Coffea arabica, Ensete ventricosum, Ipomoea batatas and Catha
edulis.
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