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Abstract

Globally, wild edible plants (WEPs) have remarkable contribution to poverty alleviation as well as
food security. However, its availability is rapidly declining because of decreasing traditional
knowledge.Forest related knowledge contributed for metropolitan cities to fight hidden
hunger.Nevertheless, households’ inadequate traditional knowledge and poor perception results
underutilized and ignorance through urban dwellers. The objective of this thesis was to examine the
factors affecting the households’ decision to participate as collector of WEPs.The study was
conducted between December 2019 and May 2020. Data coolection tools such as focus group
discussion, guided field walk, and semi-structured questionnaire were employed in ordert to collect
primary data. Data was analyzed using constant comparison technique, descriptive statistics and
probit model. In and aroung Gulele Botanic Garden, a total of 105 useful plants were identified and
of whom 84 plants were edible while 21 plants were used for medicinal purpose. On the other hand,
women were idenfied on average of 5 plant species while men were idenfied merely 1(one) plant
species. Therefore, in this case, women respondnets had better traditional knowledge than men .In
the total households, 51% of respondents were agreed that wild edible plants can be used as an
alternative food sources during food shortage. Of whom, WEPs’ colectors were accounted as 96%.
In a total of 145 households, 42 respondnets were collector of WEPs in the study area. Compared
with men, Female households had 20 % probability to participate in collecting WEPSs than men. For
every addition of one family member, the probably of households to collect edible plants was
increased by 17 %. The probability of food taboos affected the informants’ decision to collect WEPS
by 15%. As recommendation, one important method of conserving such vital traditional knowledge in
the new generation is through incorporating it to school curriculum or at least hosting the idea as an
extracurricular school activity. It is important to design activities that would help in recovering the
disappearing of traditional practices. Local associations, school clubs and societies of interested

groups can contribute to that end;

Keywords: Gulele, Safety net, Wild, Edible, Plants, Non- timber, forest, product
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CHAPTER ONE: INTRODUCTION
1.1 Background of the Study

Wild Edible Plants ( WEPs ) are vital sources of foods and mostly they are not domesticated and
cultivated by humans rather grow in the natural environments of forests, riversides, parks and
gardens (Abraham, 2016; Shumsky, 2012, McLain, et al., 2013; Cruz-Garcia & Price, 2014). Since
in the ancient time, people were highly dependent on these edible parts of the plants to satisfy their
nutritional as well as hunger. Globally, utilization of WEPs as a food source is linked with the culture
of indigenous (Tilahun & Mirutse, 2010).

Despite WEPs have remarkable contribution to food security and economic growth in the world , but
its availability is rapidly declining due to weak traditional knowledge on these plants (Dansi, et al.,
2012) and this brings and aggravates high prevalence of food insecurity problem in the most parts of
the entire world (Brussaard, et al., 2010). Current informations showed that more than 821.6 million
(1in 9 people ) are hungry, and around 2 billion people are experience moderate or severe food

insecurity due to lack of regular access to safe , nutritious and sufficient food ( FAO, 2020).

Similarly in Ethiopia, high prevalence of food insecurity is one of the critical problem in the country,
it is accounted that 26 million people are hungry and food insecure today (CFSVA ETHIOPIA,
2019). 35 % of households are food insecure (Birhane et al., 2014). Specifically in the urban settings
of Ethiopia such as Addis Ababa, high urbanization is brought economic and social challenges to the
life of the dwellers. For instance 23.5 % of the population is unemployment, 22 % of the population
is living under poverty line and 29 % of households are unemployed (World Bank Group, 2015).

WEPs have significant value for global food security (FAO, 2009). But studies addressing on the
contribution and biodiversity to human diets are still more rare and there is deficit information related
with nutritional characteristics. Even if WEPs have contribution to global food security but due to
lack of food composition data on WEPs, many of them are underutilized in human diets and they are

neglected by policy makers, researchers as well as nutritionists (Figueroa, et al., 2009).



The food and Agriculture organization (FAO, 2009) report showed that, globally about 30,000 plant
specis are edible.However, of which only 7,000 plants are used as food sources to humans.
Specifically in Africa, there are more than 6,376 edible plants (Smith & Eyzaguirre, 2007), but study
confirmed that, only 90 to 100 WEPs are contributed in 22 African countries as food source.
Especially in Kenya, Ethiopia and India on average 300 to 800 WEPs are used in the community for
diet (Bharucha & Pretty, 2010). Beside, the global food supply is dependent on only small number of
cultivated species, that is why among 7000 edible plant species, only 120 species are domesticated
and of which , nine of them are contributed more than 75 % of human food (FAO, 2013a). Only 12
domestic plant species are contributed 80 % of global energy intake (Frison, et al., 2006). Therefore,
the high dependency on these small cultivated species can contributed to declining use of WEPs. In
addition, ignorance in land use policy, conservation, and economic development, regional and
national food balances that monitors policies on trade, aid and food shortage are the critical push

factors to undermine those plants (Asfaw, 2009).

Worldwide, WEPs are a good solution to fight hidden hunger and improving food security for more
than 1 billion people globally (Ong & Kim, 2016; Agbo, et al., 2013; Jyotsna & katewa, 2016). The
UN estimated that, non-timber forest products including WEPs have an economic value of US $ 11
billion in world trade (Shmsky, 2014), and the recent comparative evidence indicated that forests can
be contributed 28% income for households living around the forest and mostly in developing
countries, around 750 million people were relied on forest and wild resources (FAO, 2016).

In Ethiopia, enormous endemic WEPs are estimated to be more than 7,000, but only 8% of them are
important as a food source (Mengestu, 2009). Howvere, the left over plants were ignored and
underutilized in the country due to gaps on research ( only 5 % country district covered out of 494
district) , documentation and traditional knowledge on use, identification, management and
domestication of those wild foods ( Ermiase & Zemede, 2011). Nevertheless, those neglected wild
foods have significance value as an input to the agriculture, food industries, and used to the urban

societies to be lighten hunger, undernourishment and keeping the surroundings safe (FAO, 2014).



In the broader metropolitan cities, the appreciation on traditional forest related knowledge is
growing and its practices can be contributed to sustainable development (Trosper & Parrotta,
2012).But, most of the time consumption of those plants are challenging because of poor attitude and
mostly they are often considered as inferior; and there is also gaps in improving greater
documentation of indigenous knowledge, awareness creation and conducive policies on WEPS
(Vinceti, et al., 2013). WEPs are negatively associated with hunger ((Carvalho & Morales 2013) and
considered as “famine foods” (Kang, et al., 2012; Nascimento, et al., 2012). Moreover, in Africa and
Asia, negative perceptions towards those plants are still a huge challenge (Bvenura & Afolayan,
2015; Panda, 2014). Despite these palnts are necessary resources during acute food shortage, but
peole are exactly considered those plants as nourishment for women, children and the weak, natural

disasters foods and tasteless and unappetizing (Addis, et al., 2013).

WEPs are essential species specilally to the poor and marginalized people so as to prevet them from
falling deeper into poverty and from unexpected shocks and crises (Davenport, et al., 2011).
Specially, in the study district, those plants are rejected and underutilized by the community due to
gaps in traditional knowledge and negative perception towards WEPS. So, this thesis was designed to
fill households’gaps related with their perceptions, traditional knowledge towards those plants and

their determinants of collection and consumption of plants.



1.2 Statement of the problem

The subject matter of this thesis was to investigate the potential contribution of neglected and
underutilized wild edible plants (WEPs) to food insecure households. Currently, those plants
have a critical role in ensuring food security as well as improve livelihoods and filling the food
gaps in time of food shortage for countless families and communities around the world (Farooq,
2017; Ahenkan and Boon 2011). Globally, they are used as dietary diversity and nutrition
security for more than one billion people (Bharucha, et al., 2010, Shumsky,. 2014).

Notwithstanding, globally there are more than 250,000 edible palnt species, but due to decline
of traditional knowledge, merely 7000 plants are consumed regularly and the left are ignored
and underutilized (Salas, et al., 2019). Specially in the urbanized world, traditional knowledge of
those plants is in danger (Penafiel, et al., 2011; Sneyd, 2013). However, those plants have
potential contribution as supplementary food as well as fighting ‘hidden hunger’during food
shortage (Jyotsna & ketewa, 2016).

Even though Ethiopia has more than 7,000 enormous endemic WEPSs species ,but merely 8%
of them are used as edible plants (Mengestu, 2009),and the remaining plants were ignored and
underutilized in the country due to gaps on documentation and traditional knowledge on use,
management and domestication of those significant plants ( Ermiase & Zemede, 2011). But
currently, those neglected plants have substantial input to the agriculture, food industries and as
well as used for the urban societies to be lighten hunger, undernourishment and keeping the
surroundings (FAO, 2014).

More specifically in the study area, there are 84 WEPs. Howevere, most of them were neglected
and underutilized by the communities because of poor perception and declined of traditional
knowledge of those plants. So that the main determination of this thesis was to explore the
posiblity use of those underutilized and neglected WEPSs as a food sources to urban safety net

beneficiary households living around Gulele Botanic Garden.



1.3 Objectives

1.3.1 General objective
The principal objective of this thesis was to explore the potential contribution of underutilized
wild edible plants as a coping strategy to the urban productive safety net beneficiary households

living around Gulele Botanic Garden.

1.3.2 Specific objectives
More specifically the study desired to:
v"exploring the households’ determinants of collection and consumption of WEPs in and
around Gulele Botanic Garden.
v' identify wild edible plants in and around Gulele botanical Garden.
v’ assesse perceptions of urban safety net beneficiary households towards wild edible plants
around Gulele Botanic Garden
v' evaluate traditional knowledge of household heads by the recoded number of wild

edible plants
1.4 Research Questions

This thesis was designed to answer the following research questions:

v" Does households’ socioeconomic characterstics affects consumption of wild edible
plants?
v" What are wild edible plants used for food by indigenous people living in and around

Gulele Botanic Garden?

v What looks like the perception of households towards wild edible plants around Gulele
Botanic Garden?

v What are the households’ problems associated with traditional knowledge and culture of
wild edible plants in the study area?



1.5 Scope and Limitation of the Study

The study was conducted in one of the attractive and the first oended plant conservation area called
called “Gulele Botanic Garden . The availability of WEPs in the garden was a good potential to food
insecure households. Therefore, it was selelcted intentionally because it was good site to investigate
the socioeconomic interactions of the househols who are living around the forest. On the other hand,
the study covered the time period between December, 2019 and July, 2020. The study had considered
only urban productive safety net beneficiaries involved in public work packages and living proximate
to the Gulele Botanic Garden, because those households are food insecure and are engaged in
productive works such as buiding urbn gardening , planting seedlings around the road and
riversides. Therefore, due to this reason, the main concern of the study was those households had

better experience than others to participate in management and as well as utilization of those plants.

The scope of the study was to investigate the potential contribution of underutilized WEPSs to urban
safety net beneficiaries’ living around Gulele Botanic Garden .The study was focused on evaluating
household’s perception and traditional knowledge towards those edible plants as well as measures

their determinants of collection and consumption of WEPs .

During conducting the study, computing the actual amount of household’s ‘monthly income was a
barrier. This was due to variation in the amount of monthly income obtained through casual wage,
safety net and petty trading. Hence, to resolve this issue, the researcher has undertaken an estimation
to calculate the households ‘monthly income to minimize the effect of this challenge on the validity
and reliability of some of the data generated from sensitive questions in the study. Besides, there was
limited access to secondary data from both government and non-government agencies. Hence, to
solve this problem, the researcher has contacted some individuals as well as used online published

materials.

Moreover, the researcher has faced challenges while conducting households’ surveys. Due to
information gaps, households have shown negligence while filing the questionnaire. So that, it has
influenced the validity and reliability of some of the data generated from questions in the study.
Hence, mindset activities were undertaken to resolve this challenge. In addition, in the process of

conducting this research, because of covid -19 pandemic, the researcher was encountered budget



hardships to collect primary data. Infact, to solve this issue, the researcher has borrowed and gets

financial support from colleagues as well as family.

1.6 Significance of the Study

In Addis Ababa, high urbanization has brought economic and social challenges to the life of the
dwellers, for instance 23.5 % of the population is unemployment , 22 % of the population is living
under poverty line and 29 % of households are unemployed (World Bank Group , 2015) . Further
more , because of high prevalence of unemployment and food insecurity in the city, the total
estimated population living below poverty line ( less than US$ 1.25) is more than 766, 800 people
(CSA, 2014). In this context, concentrating attention on neglected and underutilized species is an
actual way to help a diverse and healthy diet and to fight micronutrient deficiencies, the so-called
‘hidden hunger’ particularly among the more vulnerable social groups in urban areas., where food

insecurity is more acute (Kiran,et al ., 2019).

Hence, to reduce the problems mentioned above, there would be a research to identify the root causes
and make new alternatives to the problems. Moreover, this study has had an input to Environmental
Protection Authority, Federal Food Security and Job Creations Agency (FFJCA), and also used for
Gulele Botanical Garden office (GBGO) to conserve and manage those resources for sustainabile
utilization. In addition, this study helped to formulate new land use policy on WEPS management in
the municipality areas along the riversides. Furthermore, the study has offered important information
regarding the contribution of those plants as food sources to the food insecure households (safety net
beneficiaries). Besides, the thesis can be used as a reference material for academic researchers as
well as policy makers who would like to do a more in-depth analysis about wild edible plants on

urban food insecure households (safety net beneficiaries).

1.7 Ethical Consideration

In case of data collection, ethical considerations was seriously taken in to account in order to
safeguard the protection, integrity consents, anonymity and other human elements of the
respondents. In this study, the respondents were not identified by names and their consent was
required during interviews and discussions. Accordingly, Kitchin and Tate (2000) showed that,
researchers are morally and ethically responsible to his or her respondents, the sponsors and

other concerned bodies. So that, by considering this, before conducting the study, the researcher

7



tried an ethical in a manner and not disappoints the respondents and officials of different
government organizations. Basically, before proceeding to conduct the research, there would be
improved initial contacts with those government officials and sample populations in order to
introduce myself and explains about the research matter. Then after, before start interview as
well as discussion with households, firstly their full agreement was checked. They were also
informed that their information was for the purpose of research only and can be kept trustworthy.

After all, the respondents and discussants asked their willingness to FGD and survey.
1.8 Organization of the thesis

The paper has a total of five chapters. The first chapter of the paper organizes to include
introduction (background of the study), statement of the problem, objective of the study,
significance of the study, scope and limitation of the study and organization of the paper. The
second chapter is about literature reviews and the third chapter of the study is about research
methodology of the study. The fourth chapter of the study presents all results and discussion
based on the surveyed data. The last and fifth chapter of the research is building summary and
conclusion as a base from the study results and then advancing the relevant recommendation
based on the finding and therefore, this study will be finalize by promoting future strategy with

respect to the study and perspectives for future study.



CHAPTER TWO: RELATED LITERATURE REVIEW

2.1 Concepts of wild edible plants

Wild Edible Plants (WEPs) are naturally available food sources (Teklit & Afework, 2015). In
addition to the term "Wild Edible Plants “, “Indigenous Plants” and “Traditional Plants” are
also used and these terms are described plants that are part of the food system since several
generations (CARE- ETHIPIA, 2016). WEPs includes , roots, shoots, leafy greens, fleshy fruits,
nuts, grains, seeds and other species are included under WEPSs, and in order to harvest and
prepare those plants, traditional knowledge is important (Turner, et al., 2011). Indeed, wild’
refers to non-cultivated plants collected in the field (Abraham, 2016). Likewise, WEPS are grow
spontaneously in self-maintaining in natural or semi natural habitats, existing independently
without human interference and provides significance as food system for human nutrition
(Vinceti, et al., 2013).Those plant have much implication to urban poor and marginalized
communities as well (Termote, et al., 2012b; Kaoma & Shackleton, 2015).

2.2. History and Development of Ethnobotany

Ethnobiology is the scientific and humanistic study of the complex set of relationships of the
biota to present and past human societies (Martin, 1995; Cotton, 1997). The field can be divided
into three major domains of inquiry: economic (how people use plants and animals), cognitive
(how people know and conceptualize plants and animals) and ecological (how people interact

with plants and animals, especially in an evolutionary and coevolutionary framework).

Ethnobiology encompasses two subdisciplines: ethnobotany and ethnozoology. Given the greater
importance of plants than animals for most human societies, ethnobotanical studies form the vast
majority of research within ethnobiology. Scholarship in all these areas has contributed to
methodological advances (Alexiades, 1996; Stepp, 2005; Bridges and Lau, 2006; Gerique, 2006).
The term ethnobotany deals with the dynamic relationship, interactions between human
populations, cultural values and plants (Alexiades, 1996; Cotton, 1997). The relationship is

obligating that it existed long before human civilization. However, the interaction of plants with



human society varies due to their uses, relative importance, varying social, cultural and ethnic
factors (Panhwar and Abro, 2007).

The definition and scope of ethnobotany remained impressive even by the narrowest definition
of the discipline. As Turner (2000, cited in Hamliton et al., 2003) notes in her review of
ethnobotany, the discipline still undertakes research on the relationship between people and
plants in the areas of linguistics; cognition; education; healing; nutrition; archeology; paleology;
resource tenure and management; agriculture and livelihood. “Ethnobotany is the part of
ethnoecology which concerns plants (Martin, 1995)”. Whereas ethnoecology encompasses all
studies which describe local people’s interaction with the natural environment, including
subdisciplines such as ethnobiology, ethnobotany, ethnoentomology and ethnozoology (Martin,
1995; Balick and Cox, 1996; Cotton, 1997). Ethnoecology, as a significant discipline
encompassing various fields of the study of indigenous people’s perceptions and interactions
with their environment, has recently developed various theoretical and practical approaches that
not only seek to document information on local classifications and taxonomies, but also to
contribute to dynamic processes of community development and conservation programs (Martin,
1995; Alexiades, 1996).

Ethnobotany studies the relationship between humans and plants in all its complexity and is
generally based on a detailed observation and study of the use a society makes of plants,
including all the beliefs and cultural practices associated with this use (Alexiades, 1996). It is
useful for ethnobotanists to live with indigenous people, to share the everyday life of their
community and, of course, to respect the underlying cultures. Ethnobotanists have a
responsibility both to the scientific community and to the indigenous cultures (Martin, 1995;
Balick and Cox, 1996).

Ethnobotany focuses on all useful plants including other natural products derived from plants,
such as food, plants used in rituals, coloring agents, fiber plants, poisons, fertilizers, building
materials for houses, household items, boat, etc. (Cotton, 1997). Because plants play an
important role in almost every realm of human activity, ethnobotany encompasses many fields

including botany, biochemistry, pharmacognosy, toxicology, medicine, nutrition, agriculture,
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ecology, evolution, comparative religion, sociology, anthropology, linguistics, cognitive studies,
history and archeology (Martin, 1995; Balick and Cox, 1996; Cotton, 1997).

The multidisciplinary nature of ethnobotany allows for a wide array of approaches and
applications and leaves the way open for many scientists to study the plant uses in different
ways. But medicinal plants have always been the main research interests of ethnobotany and the
study of these resources has also made significant contributions to the theoretical development of
the field (Alexiades, 1996; Cunningham, 2001; Gerique, 2006; Kunwar and Bussmann,
2008).Moreover, ethnobotanical specialties, such as medical ethnobotany, require knowledge
and skills in additional areas, such as chemistry, medical anthropology and pharmacology, in
order to be sufficiently competent to define and undertake the more specialized ethnobotanical
research. However, some skills transcend disciplines. Basic computer competence is needed in

virtually all studies to organize and analyze research data (Bridges and Lau, 2006).

2.3 Diversity, Perception and Traditional Knowledge on WEPs

Globally , there are approximately 250,000 WEP species (Bharucha & Pretty, 2010), of this
about 1000 species are identified in America, 1200 plant species in Africa, 800 species in Asia,
400 in Kenya, 700 from Tanzania, 300 from Cameroon, 675 species in India (Chakravarty et al.,
2016) . Whereas in Ethiopia, 220 edible fruit bearings were identified (Gebru, 2019).Even
though, there is a good potential of edible plants worldwide, but due to decline of indeginous
knowledge , merely 75,000 are estimated as edible while the other 7,000 (around 3%) species are
regularly eaten (Salas, et al., 2019). Especially in the urbanizing world, due to weak traditional
knowledge of the people, management systems and biodiversity of those plants are threatened:;

this is critical point that deserves more attention (Penafiel, et al., 2011; Sneyd, 2013).

Although in some extent, those plants are consumed by both developing and industrialized
countries, but there are also clear signs of an accelerated decline of local knowledge and
management practices (Carvalho, et al., 2017). So that , to preserve this indigenous knowledge
and investigating their potential for future generation, there must be systematically record those
WEPs and efforts should be improve and educate the young generation about its importance on
wild edible plants otherwise his/her knowledge will be lost in the near future.
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Documenting indigenous knowledge on WEPs can help in identifying plant species for
domestication and mass production systems in order to bring sustainable developments and
utilization (Biswakarma, et al., 2015). Indeed, in the case of developing world such as Africa and
Asia, there is rich traditional knowledge on those plants but it is found as largely oral traditions.
However , in India particularly and Asia in general, traditional knowledge is found not only in
oral traditions but also as classical literature that is written down in their own theoretical
framework (Nene, 2012).

In Ethiopia there is estimation of 7000 WEPs and of which, 10-12 % are endemic to the country
(Negash, et al., 2017). Even if there is availability of those plant species , but only 5 % of them
are used as food source in the country ( Getnet , 2011), this is because of very limited ethno
botanical information in nutritional analysis, use, taxonomy, diversity, documentation and
domestication activities (Ermias,et al.,2011). According to the findings of Getachew and his
colleagues (2013), only in Konso, 127 species were identified and out of those 62 % are

constituted shrub and trees, 28% were herbs, 10 % were vines.

Until very recently, many cultures protected a prejudice against WEPs and this leading to a
weakening of demand and these foods are negatively associated with hunger (Carvalho &
Morales, 2013) and considered “famine foods” (Kang, et al., 2012; Nascimento, et al., 2012).
Studies in Africa (Bvenura & Afolayan 2015) and Asia (Panda 2014) still reported about
negative perceptions on those plants,which are exactly considered as “nourishment for women,
children and the weak,” natural disasters foods (e.g. flood or drought), and tasteless and

unappetizing but necessary resources during acute food shortage (Addis, et al., 2013).

In Southern Sudanese, fifty workshop discussants were reflected their positive and negative
perceptions in the utilization of WEPs (See appendix 8). Hence, some participants had
mentioned that WEPs are good source of income, have medicinal values, they are famine foods
and also used to diversify household diets etc.While some other participants were also mentioned
negatively as wild edible plants are foods for the poor, they are sign of uncivilized, toxic and
non-palatable etc (Brigitta & Caroline, 2000).
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In the broader metropolitan cities, the appreciation on traditional forest related knowledge is
growing and its practices can be contributed to sustainable development (Trosper and Parrotta,
2012). The report by Vinceti and his colleague (2013) reomemnded that, in the urban areas due
to poor attitude on WEPs , consumption of those plants is challenging; so that, there must be
improve scientific knowledge on nutritional values, greater documentation of indigenous

knowledge, awareness creation and conducive policies towards wild edible plants .

2.4 Contribution of Wild Edible Plants to Food Security

Since in the ancient times, WEPs have played a very important role in human life and they have
been used for food, medicines, fiber and other purposes. Currently, those plants have play a
critical role in ensuring food and livelihood security as a complementary and filling the food gap
in time of food shortage for countless families and communities around the world (Farooq, 2017;
Ahenkan and Boon 2011). That is why globally those plants are used as dietary diversity and
nutrition security for more than one billion people (Bharucha, et al., 2010, Shumsky, 2014). The
UN report showed that non-timber forest products ( NTFPs ) including WEPs are contributed
US $ 11 billion in world trade (Shmsky, 2014), and recent comparative evidence indicated that
forests contributed 28% income for households living in or around the forest, mostly in
developing country around 750 million people are reliance on forest and wild resources (FAO,
2016).

In Africa, non-timber forest products (NTFPs) including wild edible fruit trees (WEFT) are
considered as famine foods in the time of shocks and they constitute an important for food and
income source for local populations in rural communities. For instance in the case of Nigeria,
around 80% of the rural household’s income was generated from NTFPs and their daily
consumption was 27.5 million kg/day (Suleiman, 2017). The study conducted by WHO (2013),
Podulosi, et al., (2013) and Ahenkan (2010) indicated that, in developing countries around 80 %
of the population was dependent on use of NTFPs to meet their need for health, nutrition and in
general they are essential food sources for food insecure families. In sub Saharan African
countries, when there is a decline of crop yields, NTFPs are contribute to food security of about
12 million people (Moseley, 2012).
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In the urbn communities , WEPs are still play an important source of income, medicine and food
supply, but there is a limit sources of those plants in fact some authors has discuss sources of
such plants outside of the market such as collecting in the garden and forest around the living
area (Mollee, et al., 2017). The study conducted by Bharucha & Pretty, (2010) indicates that, in
Zambia and Mozambique, urban households are willing to pay 43 to 157% for bush meat and
other wild edible plants while in Alaska, 80 % of the population is urban and they consuming
regularly the wild edible games and plants.

In South Africa , the study done in three small towns had been shown that, up to 70% of poorer
urban households collect at least one tree products such as fire wood, herbal medicine, fodder
and consumptive tree products, which can be good sources for cash income as well as they
would be important to fight hidden hanger in the time of hardship (Kaoma & Shackleton,
2014).Qualitative evidence from Yaoundé, Cameroon, shows that WEPs are important
ingredients for the preparation of commonly-prepared traditional dishes and make a significant
contribution to diets and diet diversity complement with wheat, corn and rice. Cameroonians
living around the forest will collect forest foods such as fruits, vegetables and spices to combat
food crises (Sneyd, 2013).

Urban collection of NTFPs can be considered a “deeply relational practice connecting humans
with nature, other humans and their inner selves” (McLain, et al., 2013, p. 12). Hence , itis a
form of preserving cultural identity and offers free medicines and adds to food security as a
safety net preventing people from falling deeper into poverty in times of hardship (e.g.
unexpected shocks and crises) (Davenport, et al., 2011). Furthermore, different studies point out
that there is only little empirical evidence on urban wild plant collection (Furukawa, et al.,2016;
Kaoma, et al., 2014; McLain, et al., 2013; Schlesinger, et al., 2015), (Davenport, et al., 2011)
and this entails that in an urbanizing world, traditional knowledge and biodiversity are threated
and it needs more attention. In urban areas of the world, most people are dependent in some
domesticated plant species for their daily nutrition, 20 % of domesticated species are supply up
to 85% of world’s food base (Nancy, et al., 2011). Hence, in order to domesticate further and use

intensively, widely diversify wild growing plant species is needed.

14



WEPs are important sources of proteins and micronutriens and they can be used as primary food
sources for many poor communities worldwide (Ermias, et al., 2011). The recent work in
Tanzania indicates that, those plants are used to all informants and contributed 31% of vitamin
A (RAE), 20% of vitamin C and almost 20% of iron (WHO, 2013). Similar in Tanzania , 38
traditional vegetables were identified and of which 63.2% of them were wild species and
contributed 35% of vitamin A (RAEs), 26% of iron, 23% of calcium and 20% of vitamin C
(Powell, et al. 2012) . Worldwide, forests and wild edible products have daily contribution to
household food and nutrition security because those traditional foods both cultivated and wild
have low fat and refined sugar content and also have high protein and micronutrients as
compared to imported and processed conventional food items (Angelsen, et al., 2014).

In Madagascar, loss of wild meat from the diet of their children will result 29 % increase the
number of children affecting by anemia, whereas in Nigeria, during drought season 83% of
informants were resilience from the shock ( Golden, et al., 2011). Since WEPs have low sugar,
salt and high in micronutrients and fibers, they would play significantly to mitigate obesity,
cardiovascular disease and type Il diabetes in developing nations (Jain & Tiwari, 2012). To
complement staple foods such as wheat, rice and maze, people living around the forest will be
collect wild foods and these are contributed to combat “hidden” hanger for household through
providing essential micro nutrients and minerals such as vitamin A, B,C,D and E, iron and iodine
(Sned,2013).

2.5 Overview of Plant Resource in Ethiopia

In the country, reliable information on the vegetation resources such as their spatial coverage,
distribution, changes over time etc. are difficult to get because it is scattered and inconsistent
(Demel, et al., 2010). According to the World Bank-funded Woody Biomass Inventory and
Strategic Planning Project (WBISPP) indicated that, Ethiopia owns a total of 59.7 million ha
covered by woody vegetation among which: 3.56 % is high forest , 49% woodland and 44.2%
shrubland or bushland and plantations cover was estimated 955,705 ha (WBISPP, 2004; Sisay et
al., 2010; Wubalem, 2012). According to the report by FAO (2010) showed that Ethiopia puts

among countries with forest cover of 10-30%. According to this report, Ethiopia’s forest cover is
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12.2 million ha (11%). The report further indicated that the forest cover shows a decline from
15.11 million ha in 1990 to 12.2 million ha in 2010, during which 2.65% of the forest covers was
deforested.

Diverse physiographic, altitudinal, climatic and edaphic resources, enables Ethiopia to have
various types of vegetation ranging from alpine to desert plant communities (Demel, 2005)
which provide economical, socio-cultural and environmental benefits (CBD, 2009). Ethiopia is
among the African countries known for endemism of wild plant and animal species and about
10% of Ethiopia's flora is considered to be endemic (Ensermu and Sebsebe, 2005). Endemism is
reportedly high on the plateaus, mountains, in the Ogaden region and in the southern woodlands
(Vivero et al., 2006). On the other hand, empirical evidence from developing countries indicates
that almost a quarter of a billion rural poor people live in or around the dry forests of Sub-
Saharan Africa (CIFOR, 2008) and they are depend on the forests for building materials, food,
cropland, fuel wood, non-wood products and many other things (Abebe, 2011; Adugnaw , 2014).

In sub-Saharan Africa, deforestation and population have gradually increased together, with the
heaviest forest losses coming in areas where wood is needed for fuel or where forest land is
needed for growing crops (FAO, 2010). For instance, it is estimated that between 2000 and 2008,
80% of new agricultural land was converted from forests, woodlands or shrub lands. In Ethiopia,
90% of the country’s total energy for household cooking is derived from biomass fuels, of which
78% come from fire wood (USAID, 2008). Reports show that around 1850 ha per year of
Boswellia wood land is converted in to agricultural land (Wubalem, 2012). The institutional
arrangements in the forest sector have been unstable, suffering from frequent restructuring.
Hence, this unstability in the sector’s organizational structure is often mentioned as one of the
major bottlenecks for the lack of coordinated, effective and long term management in Ethiopian
forestry (Million, 2011).

2.5.1 Wild edible plants in Ethiopia

Utilization of wild edible plants (WEPs) as a food source is an integral part of the culture of
indigenous people that dwell in the rain forests of Africa and South America who gather and
consume WEPs as snacks and at times of food scarcity (Getachew, 2009; Tilahun and Mirutse,

2010; Assegid and Tesfaye, 2011; Ermias,et al., 2011). WEPs provide staple and supplement
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foods, as well as cash income to local communities, thus favouring food security (Sansanelli and
Tassoni, 2014). Nevertheless, WEPs are largely ignored in land use planning, economic
development and biodiversity conservation (Uprety, et al., 2010). Indeginous people, from their
own experience, know about the importance and contribution of WEPs to their daily diet
(Getachew, et al., 2013).

The existence of diverse farming systems, socio-economics, cultures and agro-ecologies has
endowed Ethiopia with a diverse biological wealth of plants, animals and microbial species,
specially crop diversity (IBC, 2008). It is also stated in ENBSAP (2005) that crops such as tef

(Eragrostis tef), noug (Guizotia abyssinica), Ethiopian mustard (Brassica carinata), enset
(Ensete ventricosum), oromo-dinich (Plectranthus edulis), anchote (Coccinia abyssinica) and
coffee (Coffea arabica) have great diversity and believed to have originated in Ethiopia (IBCR,
2001). Due to this vast genetic diversity there are many wild plants which are used for food,
especially during periods of food shortages. The majority of such plants are those used as leafy
vegetables, edible fruits, tubers and roots. Corchorus olitorius for example has nine species
which are found in Ethiopia and collected at a young stage and eaten as cooked vegetable,
especially in lowland parts of the country like Afar Region and sold in the supermarket and dried
leaves are sent to Djibouti for sell, but still, none of them is cultivated. Some of the domesticated
plants still also occur with their wild relatives in some parts of the country (Diress, et al., 2007).
Examples are Thymus spp. in the Afro-alpine regions of the country; Ensete ventricosum, which
occurs both in wild and cultivated state in the medium to higher altitudes; Gossypium spp. in the
lowlands, as wild and cultivated; and Sesamum spp. which is found both cultivated and wild at
an elevation below 1800 meters above sea level (Mirutse and Tilahun, 2013). There are other
wild plants currently attracting attention as potential crops, primarily for their use value.
Cordeauxia edulis which is used in the arid areas as both feed and food source; Amaranthus spp.
found as common weed in some parts of the country of which young plants are cooked as

vegetable and seeds used for porridge and local beer, are among few of them (IBC, 2008).

On the other hand, the report showed that WEPs are the cheapest source of vitamin A, C,
minerals and fiber; still people fail to consume enough to meet their nutrient requirement due to

lack of knowledge in the nutritional value and production of those vegetables in the easiest way
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(Dandena, 2010). In Ethiopia, WEPs are sources of income and they can be consumed to
supplement the staple food as well as to enhance nutrition, and fill the gap of the food shortage
during famine, drought, war and other hardships. For instance Dovyalis abyssinica, Mimusops
kummel, Ximenia americana, Adansonia digitata, Annona senegalensis, Balanites aegyptiaca,
Flacourtia indica, Oncoba spinosa and Syzyguim guineense sold at local market and while
Mimusops kummel and Ziziphus spina-christi, are sold at national market whereas Balanites

egyptiaca and Tamandus indica are marketed at international level ( CARE- ETHIOPIA,2016).

In Ethiopia, WEPSs have a good profile as an integral part to complement the diet of many food
insecure households. For instance in the case of Konso communities, they were experienced
three severe drought seasons due to crop failure in between 1996 and 1999 and at that time those
people were resilience by consuming wild edible plants (Tilahun ,2010). Related with the
culinary uses of wild edible plants in Ethiopia, most of the fruits are consumed raw while
vegetables are eaten by boiling, roasting and baking (Gebru, et al., 2019). The WHO report of
2015 showed that in Ethiopia, around 85 % of the population had zero servings of fruits and
vegetables and less than 2% are meet the recommendation of 3-4 servings per day while 1.5 %
are met the WHO recommendation of serving more than 5 servings per day (Gelibo, et al.,
2017).

Fruits and vegetables contributed 1 % energy supply and this leads to high price inflation and poor
supply as a national level (Baye, et al., 2013).The consequence is low or almost zeros consumption
of fruits and vegetables in the country and causes for death of 86 people per 100,000 people
(Misganaw, et al., 2017; Melaku, et al., 2016). In Ethiopia, studies on WEPs have not covered three
regions such as Somalia, Harare and two Administrative states. However, in the six regions of
Ethiopia, more than 365 wild edible plants species identified and of which , 220 (60.3%) species
were reported as fruits, while 118 (32.4%) as vegetables and the remaining are categorized under

spices, herbs, fruit and vegetables (Gebru, et al., 2019).
Currently, there is renewed global interest in documenting ethnobotanical information on neglected

wild edible food sources (Bharucha and Pretty, 2010). Since traditional knowledge on WEPs is being

eroded through acculturation and the loss of plant biodiversity along with indigenous people and
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their cultural background, promoting research on wild food plants is crucial in order to safeguard this

information for future societies (Zemede, 2009; Tena, et al., 2014).

A major objective of ethnobotanical investigation into WEPs is the documentation of indigenous
knowledge associated with these plants. Comparative studies on WEPSs in different cultures or ethnic
groups of a country or among different countries, may contribute to the identification of the most
widely used species for further nutritional analysis (Termote, et al., 2009; De Caluwé, 2010a,
Beluhan and Ranogajec, 2010). Nutritional analysis results provide clues to aid the promotion of
those species that have the best nutritional values which helps to ensure dietetic diversity and combat
food insecurity (Tardio, et al., 2006; Ermias, et al., 2011).

2.6 Factors Affecting the Households’ decision to Collect WEPS

Some authors mentioned that, different demographic and socioeconomic factors were affecting
the households’ decision to participate in WEPs as collector or consumer. And those factors were
more likely to affect the households’ decision either positively or negatively in WEPs as
collector or not. Therefore, in this study, the factors affecting the households’ decision to collect
edible plants were categorized as demographic and socioeconomic factors; their expected effect
was explained below.

2.6.1 Demographic factors affecting the households’ decision to participate in WEPs

Sex of household heads

In Ethiopia compared with women, men were taking the risks in forest and they are more likely
to go to the forest and collects non timber forest products (Campbell, 1991). As a contrast, in
Nigeria, women were more likely to collect NTFPs than men (Opaluwa, et al., 2011). So that in this
thesis, sex of household was negatively affects the households’ decision to participate in WEPs as

collector or not in Addis Ababa.

Age of household heads

Since collection of NTFPs is labor demanding, therefore, young generations may be more
dependent on forest products than elders (Mamao, et al., 2007). In contrast, in India, elder people
are more likely to collect NTFPs as compared with young people (Rodrigez (2009). Other

researchers such as Hedge and Enters, (2000), Shone and Caviglia-Harris (2006) found a positive
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association between age and household decision in NTFPs participation as collector. Therefore,
in this study age was negatively affects the household decision to participate in WEPS as

collector or not.

Household size

The larger household size, the more demanding of NTFPs for firewood for cooking foods; hence
they are more likely to collect NTFPs (Adikhari, et al., 2014). In addition, the study by Rodrigez
(2007), in India, the presence of additional individual in the household has the probability to
collect NTFPs. Therefore, in this study, household size was hypothesized negatively affects the

households’ decision to participate as WEPS collector or not

Urban or rural background

Collection of wild plant is more common in rural area than urban (Davenport, et al., 2011,
Shackleton, 2014) and people with rural background will have better traditional knowledge than
urban people; this enable to decline collection of such plants by the urban natives (Tabuti, et al.,
2012). As a result, household’s background will be hypothesized positively affects the decision
of households to participate in wild foods collection.

2.6.2 Socio- economic factors affecting households’ decision to participate in WEPs
Household income

Households having higher income has no interest to collect WEPs compared to lower income
households (Ndayambaje, et al., 2012; Angelsen, et al., 1999, Tabuti, et al., 2003a). However,
those plants have the potential to mitigate urban poverty (Davenport, et al., 2011). Low income
households are more dependent on wild plant sources (Jagger, 2012; Kaoma, et al., 2015;
Shackleton, et al., 2011 Therefore in this study wealth status was hypothesized positively or
negatively affect the household’s decision to participate in forest food collection or as well as
consuming.But, income level in the household had no show any significant effects in the

households’ decision to consume or collect WEPs in the forest.

Education of household heads
Education is good instrument to measure the socioeconomic developments. In this context,

education was negatively influenced the households’ decision to participate as collector of
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plants. In Nepal, higher level of education in the households provides good opportunity for better
job and income; hence, this reduces the households’ dependency on NTFPs as collector and they
are less interested to collect WEPs (Adhikari, et al., 2004). Therefore, in this research education
was negatively affects the households’ decision of participating in collector of WEPs.

Cultural habits (Food taboos)

The qualitative study by CARE-Ethiopia (2016) shwed that, most elder respondents were
mentioned at least one food type, which is culturally unacceptable to infants and young children.
However, in contrast, within Africa and Asia, edible plants are considered foods for only women,
children and weak people (Bvenura & Afolayan, 2015; Panda 2014). Use of such plants is
integrated directly with traditional knowledge of the people and it is linked with their land of
origin (Pretty, 2007; Pilgrim and Pretty, 2010). Hence, in this study, cultural habits (food taboos)
was negatively affects the households’ decision to participate as collector or consumer of plants.
Distance to source of non-timber forest products

A study conducted by Opeluwa, et al., (2011) on the determinants of NTFPs collection and
utilization in Nigeria discovered that, distance to the source of NTFPs has negatively affected the
households’ decision to collect wild foods. Therefore it is suggested that households residing
close to the source of NTFPs are more likely to collect NTFPs. In Eastern Uganda households
closer to high and middle agro-ecological zones i.e. they are near to the forested areas and hence
they have better access to the resources (Paumgarten, 2007). Based on this finding, it was
hypothesized that households living around high and middle agro ecological zone had the
probability to participate in collecting or consuming as well as make coice the garden as main
source of collection of wild foods.So that, distance was hypothesized negatively affects the
household’s decision to collect or consume WEPs.

Employment

Labor wage employment is one of the important income sources to poor households. This due to
not only that food insecure households seek for any labor employment varying from unskilled
daily labor to highly skill professional jobs to cope with their food security situations but also
the prospect for them to get employed is low (Torosyan, 2018). Therfefore, employment was

hypothesized negatively affects the households decision to collect or consume WEPS.

2.7 Conceptual Framework
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The conceptual framework for this research was illustrated in the following Figure 2.1. In the figure
below, socio-economic factors that affecting the households’ decision to participate in collecting
WEPs were organized. Therefore, in this framework, the household varialbes such as income,
distance, source of NTFPs, household’s background, sex, age,job, perception, education, food taboos
and family size were investigated their effects on the participation of households’ to collect or
consume WEPs. Therefore, these factors together had a negative consequence to reject and
underutilize of WEPs in and around the study area. In addition to that, due to the ignorance of those
potential plants in the study area, had results high food gap, high vulenerablity to different shocks
and high prevalence of food insecurity. In fact, those factors also had brought high dependency on
small number of cultivated plants and food poverty. Generally speaking, most of those factors have
had the ability to restrict the household’s decision to participate in collecting as well as consuming
WEPs in the local area.

So that, in order to reduce the above negative consequences, investigating the potential use of
underutilized and rejected WEPs as food source and diet diversity complement with domesticated
crops is enabled to combat food related shocks of the urban safety net beneficiary households.
Therefore, to see the real contribution of such important plant species , activities such as promoting
edible plants as food sources, education and creating awareness , investigate the nutritional analysis
of those species , domestication , improved seed , improve local knowledge on use management
and identification of WEPs and building positive perception were important tasks . Hence, applying
those practices are important tool to improve the food security as well as livelihoods of the urban
poor and marginalized dwellers, specifically the urban productive safety net beneficiary households.
Therefore, the good maintenance of WEPSs in turn has positive effects in achieving the availability of
WEPs to the households. Finally, those managed WEPS have positive role to improve an acess of

edible plants through production and purchase for hosehold consumption.
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Figure 2.1: Conceptual Framework (Source: Constructed by own from reviewed literature, 2019

23



CHAPTER THREE: DESCRIPTION OF STUDY AREA AND
RESEARCH METHODS

3.1 Description of study area

3.1.1 Demographic features

Gullele can also spell as Gulele, which is one of the ten sub-cities of Addis Ababa and it is
located in the northern part of the city. It has estimated a total population of about 327,426, of
which, female=170,115 and male=157,311. The sub- city accounts 9.3 percent of the total
population of Addis Ababa and covers an area of 31.19 kilometer square. The population density
per square kilometer was 10497.7 persons (Andualem, 2018). The sub city covered 6 % land area
of Addis Ababa and it makes the sub city the sixth largest in Addis Ababa (Bezawit,
2015).Gulele sub- city shares border with five sub cities such as Yeka and Kolfe Keranyo
bordered to the west and east direction respectively while Arada and Addis ketema sub city
shares boarder to the south east and south west respectively (Azeb, 2011). Accordingly, Addis
Ababa City Administration Integrated Land Information Center report (AACA-ILIC, 2014),
Gulele sub —city is divided in to 10 woredas, 73 sub woredas, 200 Sefers and 546 blocks.

More specifically, in Gulele sub -city, there are a total of 10 woredas, among those districts,
woreda 08 is one of the area under Gulelele sub city administration. Hence, this district was the
study area. According to the woreda 08 health office information, the district had a total
population of 42,590; out of this, female accounted as = 21, 721, while male covered =20,869. In

addition, the total number of household heads in the study area was 8,518 households.

3.1.2 Climate, rainfall and Vegetation situation

Whne the Gulele sub city is compared with other sub cities, it is found at high altitude
geographical areas and it has relatively evergreen and cold climatic condition. This is due to the
existence of Entoto Mountain and Gullele Botanic Garden around the city. The ten years mean
annual rainfall of the area was 12226 milliliter and the area received maximum rainfall in
between June and July (kirmet) season while the average temperature in the area was 14°%
(EMA, 2017).
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In addition to Entoto Mountain, Gulele Botanic Garden is found in the sub city and it was
selected as the study site during the study period between 2019 to 2020. Gulele Botanic Garden
is the first opened ever botanic garden focusing on conservation. According to Gulele Botanical
Garden office report, the garden is lying on 705 hectares of land and approximately 100 hectares
of cultivated gardens having around 1600 indigenous plants species and 65 critically endangered
plant species. Gulele Botanical garden is located on the northern periphery of the capital city of
Addis Ababa. The southern boundary of the gardens is located at 9°6” S, and 9°3’36”N,
38°44°24°E, and 38°42°’W make up the extent of the boundary from north, east, and west,
respectively (Tegegn, 2015).

Accordingly, the data obtained from the website of the organization (https://www.bgci.org

retrived on june, 2019), “Gulele Botanic Garden” is the first compassionate in the horn of

Africa, which was officially recognized on July 7th 2010 by Addis Ababa city declaration
18/2013. The area has significant environmental value since it lies on both the upper urban
watershed for the Akaki River and the expanse of the metropolitan area. The protection area is
projected to be an economically competitive marginal to urban expansion and serve as a station
for ecotourism. The public impacts of the project are estimated to take several forms including
educational outreach, public works projects and the establishment of the gardens as a center for
research. To line up coming objectives and goals for the area, the régime of Addis Ababa
decided on the subsequent four obligations, for GBG: (1) innate species conservation, (2)

education, (3) ecotourism, and (4) research.
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Figure 3.1: Location of Woreda 08 and Botanic Garden in Gulele sub city in Addis Ababa,
Ethiopia.

3.1.3 Socio- economic characteristics

The sub city is among the poorest cities in Addis Ababa. It is estimated that, more than 55% of

the total population in the sub city are engaged in the informal sector (GSC, 2011). The sub city

is characterized by high unemployment and high prevalence of HIVV/ AIDS. The communities are

engaged in various economic activities such as Shema work, daily labor, firewood collection and

sale, pottery, gullit and road-side petty trade (UN, 2013)..

The government of Ethiopia has launched Productive Safety Net Program as one of the food

security strategy to safeguard food insecure households from shocks and other hazards through

transferring cash and food ((MoLSA, 2012). Since 2017, the program has been implementing in

eleven cities including Addis Ababa and it is benefiting around 190,000 urban poor people,
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specifically only in Addis Ababa , there was more than 415, 923 safety net beneficiaries. So,
Gulele sub city is one of the beneficiaries of the program and more than 5072 households are
benefited from the program (PIM, 2016). More specifically, the report by woreda 08 office
shows that, there are more than 2800 safety net beneficiary households in the district.

3.2 Research Design and Methodology

3.2.1. Reconnaissance survey

Before the start of the actual research work for this study, a reconnaissance survey was carried
out in November 2019 in order to gain a general understanding of the characteristics of the study
areas and to identify the different forest sites in the different plant community types. It made
bases for selection of specific research sites and data collection techniques. Following the
reconnaissance survey, the following appropriate design and methodologies were developed for
in-depth data collection.

3.2.2 Sampling techniques and sample size determination

The study site was Gulele Botanic Garden (GBG), which is found in woreda 08. Accordingly,
GBG was selected following purposive sampling method, because those who are living around
the forest have direct interference in the protected forest. Moreover, the selection of this study
area was influenced by the fact that they had better vegetation coverage and it could be
representing the physical, socioeconomic and cultural background of the community. In the
study district, there are six ketenas, following stratified random sampling technique, based on the
score level of household heads ketenas were categorized in to three as highest (ketena 1 and 2),
medium (ketena 3 and 6) and lowest (ketena 4 and 5). Therefore, in each category, using random
sampling technique, ketena 2, 3, &5 were selected. According to woreda 08 administration data,
these three ketenas’ were contained a total of 561 household heads. Hence, the total sample size
was distributed to the three strata (ketenas) relative to their size of household heads. Lastly, the
study units were selected using systematic random sampling technique based on the list of
households’ heads available in woreda 08 food security office. Household heads that were not

volunteer in the study were substituted by the next household heads.

According to Kothari, C.R (2004), the sample size should neither excessively large nor too small.
It should be optimum. An optimal sample is one which fulfills the requirements of
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representativeness and reliability. Therefore, due to resource and time constraints, it was not

possible to have large sampe size.

Therefore, the total study population in the three ketenas of wored 08 was 561 households’. The
overall sample size was determined by the formula adopted from Cohen. The researcher used a
level of significance of 0.05 and a margin of error of 5%. Za is a value from the normal
distribution related to and representing the confidence level (equal to 1.96 for 95% confidence).
Using these inputs and the standard sample size calculation formula, the sample size calculated
for this study was 145.

a) No=z2pq/d2

b) n=No/1+ No-1/N

Where: No- desired sample size when population size is > 10,000

n- Desired sample size when population size is < 10,000

Za2- Value of standard score at a desired confidence limit (in this case 95% i.e. 1.96)

p- Intended proportion of the population to be included in the sample (assumed to be 0.1 in this
case; because of limitation of time & budget this would provide the minimum sample size).
g=1-p (0.9 in this case)

N= size of total population

D=error margin (0.05 in this case 95% confidence interval)

No=Za**pg/d?

=(1.96)2*(0.1) (0.9)/ (0.05)2

=138

n=No/1+ No-1/N

=138/1+ (138-1)/561

=138.167 =138.

Adding 5% contingency for expected non-response rate, the final sample size of beneficiary
households for the household survey was 145.

Table 3.1 Sample size of the study
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Gulele sub city Beneficiary household heads
(Woreda 08) Female headed Male headed Total Samle size
Ketena 2 177 73 250 S7
Ketene 3 174 38 212 48
Ketene 5 85 14 99 40
Total 436 125 561 145

Source: Gulele woreda 08 Food security office, 2020.

Therefore, presently 561 active households became the real study population to undertake the

sample size determination

3.2.3 Data collection tools and techniques of analysis

Household survey

In order to get relevant, direct and detailed information about the study topic, survey technique
is an acceptable (Denscombe, 2003), this is because of questionnaires are important tool to get
quantitative data as well as for qualitative data. Moreover, questionnaires are convenient to
respondents, cheap and easy to administer. In addition, since there is no personal influence by the
researcher, respondents has fair chance to provide true reply (Walliman, 2011). Hence due to the
above reasons, questionnaire selected as main instrument in this study to conduct survey

research.

Data was collected using semi- structured questionnaire directed for 145 households those who
were living around Gulele Botanic Garden in between March 2020- May 2020. Among the total
households, 64 male and 81 female household heads were selected during household survey
following the method described by (Krejcje & Morgan 1970). Mostly, in urban safety net
program, female headed households were more targeted beneficiaries than male. That it is why in
the survey, large number of female respondents were participated than male .Moreover,
traditionally, women are good collector of wild edible plants than men (Barirega, et al., 2012;

Ojelel, et al., 2015), hence in this study more women were the key respondents than men.
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The questionnaire covered demographic and socio-economic characteristics on wild edible
plants.For the purpose of simplicity and to make easy the communication between the
respondents and enumerators, it was translated in to Amharic. Before start collecting data,
enumerators oriented on the issue how to collect and follow the data collection procedures and
ethics. Two Enumerators selected based on their educational background; knowledge of the local
language, and experience on similar engagement. 50 cases of pilot study (reconnaissance survey)
undertaken to get the general understanding of the study site. In addition, it is important to pre-
testing the questionnaire for estimate the total time needs to complete it. Therefore after pilot
study, the questionnaire edited lightly according to the result of pilot. After obtaining the consent
of the respondents, based on semi structured questionnaire, face to face household survey was
administered in order to generate relevant information. For maintaining the quality of data,
scientific principles and guidelines in questionnaire design, collection, data filling, encoding,

entry and processing was applied.

Field observation

Field observation was another tool of qualitative data collection. So that according to Kitchen
and Tate, (2000), observation is a systematic noting and recording events, artifacts and behaviors
in social and physical settings. Therefore, structured interview is important field method during
field observation that is important to obtain ethno- botanical information (Martin 1995;
Alexiades and Sheldon 1996). So, well statured checklist was applied during the interview.
During guided field walk, the researcher had a chance to see the actual situation of the wild

edible plants in Gulele Botanic Garden with the assistance of Gardners and informants.

Filed observation was taken with the help of Security Guard of the garden and other 5
informants with mixed group of male and females. Those who are elders, rural migrants and had
local knowledge were selected to gather an ethno botanical information through identify and list
all uncultivated and underutilized plant species by type, local name, habits, harvesting time and
parts used for food in GBG based on checklist of questions prepared. In the study site, picture
of wild edible and medicinal palnt species were well for the purpose of documenting

ethnobotanical information for future use. The exact scientific name of species were found in the
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catalog of ((http://www.catalogueoflife.org/) whereas the global conservation status was found in
IUCN Red List of Threated Species (https://www.iucnredlist.org/) (Ojelel, et al., 2019).

Focus Group Discussions (FGDs)

Mostly in qualitative research approach, focus group discussion is one of the best data collection
tools and it is important to get more comprehensive formation about the purpose of the research.
According to cook (2007), FGD is one of the best data collection tools in which groups of people
meet together to discuss each other and reflect their experiences and thoughts about the specific
objectives of the research. Therefore, during FGD, participants can be categorized in to two
based on their age status; as middle aged (26-42 years) and elder (43-59 years) (Ty-Jour, et al.,
(2002).From the discussion, it was expected to get sufficient information and good idea sharing

by the groups.

Thus, based on this age category, to assess ethnobotanical knowledge of the participants, two
focus group discussions were carried out with representatives from different economic status
such as religion, gender, age group i.e. (middle aged and elder). This technique has been used to
extract information in a participatory manner so that the perceptions and views of the community
was captured and interpreted. Hence, a total of 12 discussants were selected purposively. On this
ground, their readiness of participants of FGD was asked and based on their consent time,
schedule was arranged for FGD. During ethno- botanical data collection, detail discussion was
made with informants with the main discussion topics such as; function of wild edible plants as
a food supply, local name of species , life form of species , perception, cultural habits on WEPs,

local knowledge in identification, use and management of WEPS were recorded.

3.2.4 Techniques of data analysis

Quantitative data analysis
Data were entered, cleaned and organized using Microsoft Excel 2007. Quantitative data was
analyzed using the STATA version 13 applications for analysis the determinants of safety net
beneficiary households’ to collect or consuming WEPs as well as their perceptions towards those
plants. Besides, Chi-square statistics was employed to check the model is wheather fit or unfit

before regress and analysis began. Two tailed t- test was employed to identify the significance
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variables, and used to compare and analysis the indeginous knolwdge of some categorical
varialbes such as sex and age gropus of households’. The significance difference of such
variables was confirmed if P- value < 0.05 and 95% of confidence interval was used to determine
significance difference in all statistical analysis.

To check the completeness, consistency, accuracy, and to identify errors occur during data
collection or processing, computer based data cleaning technique was carried out.
Heteroscedasticity and multicollinearity tests were approved to ensure whether the econometric
model is fitted or not. Heteroscedasticity test was completed using Breusch-Pagan and Cook-
Weisberg test and the test was employed using estat hettest command in STATA software
version 13. The results of hetroscedasticity tests of the household heads decision to participate as
collector of WEPs or not were given below.

chi2(21) = 90
Prob > chi2= 0.00

This result showed that, chi2 = 90 was large and it was significant at 5 percent. This indicates
that hetroscedasticity had any problem and the null hypothesis is rejected.Therefore to rersolve
this problem, made a choice another fit model was the solution.

Moreover, , to understand the existence of linear relationships between explanatory variables,
multicollinearity test was used in a model. According to Gujarati (2003), if individual parameters
are not significant in the existence of multicollinearity, the model can be yields wrong signs
coefficients, high R2 value and high standards of errors. Therefore to check multicollinearity
tests, the variance inflation factor (VIF) was applied in STATA software version 13. Therefore,
if VIF value of variables is exceed 10, it shows there is high collinear and the variable must be
excluded from the model (Appendix 1). The result showed that, none of the variables in the
probit model had VIF values of greater than 10. Hence, this indicated that, there were no serous
multicollinearity problems among the explanatory variables. After employed those tests,

descriptive statistics was employed using probit model.
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The main variables of interests such as: socio-economic characteristics, demographic factors and
ethno-botanical data were analyzed quantitatively using frequencies, percentages; mean tables
and figures through applying the STATA software and Microsft Excel 2007. Furthermore, using
probit model, household perception data was analyzed using frequencies and tables.

Househlds were employed free listing technique to capture data on plant identification, mode of
consumption, availability situation, and mode of harvesting (Ojelel, et al., 2019). Therefore,
during household survey , using free listing technique, respondents identified wild and semi-
domesticated plant species and data was summarized and recoded using descriptive statistics
such as tables, figures, percent and frequencies. Then summarized in to botanical families,
habitats, use parts, use categories (Cotton 1996, Martin 1995).

Econometric Model

Different researches are used probit model alone as well as using two stage models to predict
households’ decision making technique. For instance, in Eastern Uganda, in order to analyze the
factors that affect the small holder farmers’ decision in participating potato market, the
researcher used probit model in the first stage to determine factors influencing household
decision to participate in potato market (Sebatta, et al., 2014). Moreover, in Nigeria, in order to
analyze women participation in agricultural production from government area, probit model was
applied to analyze their decision to participate in the production process (Oladejo, et al., (2011).
so that to analyze the determinants of market participation, the researcher had used probit model
in the first stage whereas double-hurdle, Heckman and Tobit models were used at the second

stage.

Therefore, in this study, household decision to participate in collecting WEPs was taken as
dependent variable and modeled with discrete choice models. So that, the most commonly used
approaches to estimate such models are Linear Probability Model, Logit and Probit model
(Gujarati, 2003). In this case, household heads were categorized as either participants or non-
participants as collector. So in this case, the dependent variable was taken the value 1 for
participants and O for non-participants as collector. Although, Linear Probability Model is used

to analyze binary outcomes for the discrete dependent variable, nevertheless, LPM is
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encountered by numerous problems such as heteroscedasticity and non-normality error terms and

also the possibility of the probability that an alternative j selected is greater than 1.

Due to these reasons, Probit and Logit models are favored; this is because of the probabilities are
nonlinearly related to the independent variable. For these reasons Probit and Logit models are
preferred because the conditional probabilities are nonlinearly related to the independent
variables and have the characteristic to not exceed 0 and 1 asymptotically. Logit model is based
on cumulative logistic probability distribution while probit model is based on cumulative normal
probability distribution (Greene, 2008). Logit model have limitations because it does not assume
normality, linearity and homogeneity of variance for the independent variables. These
assumptions are important because Logit model cannot represent the variation of the random
taste (Train, 2003). Probit model deals with this problem, hence it was preferred for this study.

This section defines variables mentioned in equation 5 that are used to estimate equations for this
study:

Yi = dependent variable for the participation decisions

J = alternative decisions

The decisions to participate in WEPS as collector or not is then stated as:

1if the household decide to participate as collector
j=
0 otherwise

Xi = the vector of the independent variables for each objective as defined in tables 3.1
below

Bi = vector of coefficients to be estimated

€ = the normally distributed error term.

Given the above, the probability that a household belongs to a group j is function of the
independent variables Xi and the normally distributed error terms &, hence following Greene
(2008) equation (5) is rewritten as:

Prob (Yi=1) =Uij= (pi Xi) j=0 and (6)
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According to Jones (2009) probit model assumes that F represents the cumulative distribution
function (®) of a standard normal variable. The cumulative distribution function (®) is then

expressed as follow:

Prob (Yi=1) = (Bi Xi) = [2m—o0.5exp (—Xi22) —oo (7)

The inverse of equation (7) provides the linear form of the probit model and this equation was
also estimated by the studies of Oladejo et al., (2011) and Sebatta et al., (2014).

Hence, it is specified as:

®d—1 (pij) =Yix= Pi Xi+e (8)

The parameter estimates of the Probit model offer lonely the direction of the outcome of the
independent variables on the dependent variable nevertheless they do not represent the actual
magnitude of change (Demeke, et al., 2014). The magnitudes of the coefficients of the probit
model can be achieved by calculating partial effects of the explanatory variables that is
separating equation (8) with respect to each explanatory variable.

Qualitative data analysis

Qualitative data captured during focus group discussion were analyzed using an approach of
constant comparison technique (Glaser and Strauss 1967), which is applied by creating groups of
events. Therefore for this study, discussion topics and the responses given by participants were
categorized and analyzed. In addition, narrative analysis technique was employed with
participants related with the issue of identifying WEPSs, use, cultural habits and perception of
households.

Moreover, qualitative and quantitative data on wild edible and medicinal plants were collected
using the method given by Martin (1995), Cotton (1996), and Alexiades (1996). So that, ethno-
botanical information was captured using semi- structured interview, FGD and guided filed
walks. Informants’ ethnobotanical data was entered in to Excel spreadsheet software (Microsoft
soft word corporation, 2007). Then after, this ethno-botanical data was summarized and analyzed
using simple frequency tables, percentages and figures (Martin, 1995 and Cotton, 1996).

Generally speaking, descriptive statistics were applied to identify the number and percentage of
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species, and families of WEPs, used parts, their growth forms, and proportions of parts
harvested, modes of preparation and consumption patterns, habitat, main gatherers and

consumers in the same manner. Described by Agea, et al., (2011).

As defined by Creswell (2017), in series or single studies, to recognize a research problem
carefully, employing both quantitative and qualitative methods are important to realize more
strong findings. Therefore, to answer the determinants of households in collecting and
consumption of WEPs as well as evaluating households’ perception in WEPSs, descriptive
research design was employed. Primary data sources can be records by those who are actually
witnessed an event or entail personal experiences about the event itself (Kitchin and Tate (2000),
so that ,urban productive safety net beneficiary household who are elders , young and adults
living around the forest were the original primary data sources. Whereas, secondary data was
obtained from written materials such as books, articles, journals, reports, empirical findings. The
most important secondary data sources are office of Gulele Botanic Garden and woreda 08

administration.

In order to capture Ethno -botanical data including use, perceptions and identification of WEPs,
semi —structured interview was employed (Knapp & Fernandez-Gimenez, 2009; Martin, 1995;
Cotton, 1996; and Alexiades 19960), and that was monitored during filed observations. In
addition, as recommended by Alexiades (1996), two FGDs were carried out with representatives
from different economic status such as religion, gender, age group i.e. (middle aged and elderly)
consisting of 12 individuals were used to prove the reliability of the data collected through semi-

structured interviews.

3.2.5 Study population
The study population was urbn safety net beneficiary households that are participated in public
works and living around and proximate to the Gulele Botanic Garden were selected as sources of
population. In addition, among the total of six ketenas, based on the households proximity to the
Garden, three ketans were selected as source of population.

Table 3.2 Total population in the study area
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Gulele sub city (Woreda 08) Beneficiary household heads
Female headed Male headed Total
Ketena 2 177 73 250
Ketene 3 174 38 212
Ketene 5 85 14 99
Total 436 125 561

Sources: Gulele Woreda 08 Food Security Office, 2020.

3.2.6 Eligible criteria
Households who are urbn productive safety net beneficiary households that are participating in
public works were part of the study because those households’ have the capacity and the

experience in engaging in productive activities in the urban areas.

3.2.7 Definition of variables and hypotheses

Investigating the upsets of explanatory variables in the decision of households’to collect and
consume WEPs was an obligatory. Hence different variables were expected to affect the
households’ decision to be collect or not. Therefore, the major hypothesized varialbes were
explained below.

Dependent variable

“Households’ participation” as collector of WEPs was the dependent variable for probit analysis.
It was dichotomous dependent variable in the model and taking the value 1 if the household is
participated as collector and O otherwise. Therefore, in this case, households having willingness
to participate in WEPs were considered as participants. Nevertheless those who are not in a
position to participate in collection and consumption of edible plants were considered as non-

participant.

The independent variables

Sex of household heads (x1): it is a dummy variable taking the value 1 if the sex of household is
male and 0O, otherwise. According to the findings by Baten and Khna (2010), female headed
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households are more at risk than men in order to gain an access to valuable resources, which
helps them to improve their income and production; hence this in turn increases the probability
of being food insecure. They do not actively participate in developmental and labor market or
other livelihood activities. However, in contrast to this finding, the study by Barirega and his
colleagues (2012) , Ojelel and Kakudidi ( 2015), showed that, in Uganda, traditionally women
are more wild edible plants collector than men. Therefore, in this study gender of households
was affects negatively the households’ decision to participate as WEPs collector or not.

Age of the household head (X2): It is a continuous variable measured in years. Many studies
argued that elder people have more time and better knowledge on wild food collection than
younger people (Ojelel, et al., 015; Tabuti, et al., 2012; Tugume, et al., 2016), this implies young
people will have negative relation with perception as well as indigenous knowledge on wild
edible plants. Young households’ heads are stronger and energetic than elderly households as
they are expected to engage in various farm and non-farm activities to earn more direct food
production or income that increase households’ access to food (Abafita and Kim, 2014). Hence,
in this study age of the household was hypothesized negatively affect the households’ decision to
participate in WEPSs as collection or not. However, in this thersis, the final resut showed that, age
of households was affects negatively the households’ decision to participate as WEPs collector
or not.

Family size (X3): It is a continuous variable measured in the number of people in the family.
Households having large family size will more likely to collect wild plants (Sewanyana, 2009),
that means family size expected to effect the probability of households decision to participate in
WEPs as collector or not. To compromise this, studies argued that larger family size tends to
exert more pressure on household consumption than the labor it contributes to production
(Stephen and Samuel 2013; Muche, Birara & Tesfalem, 2014). Therefore, in this study, larger
household size is expected to affect extent of households’ deciosn in participating WEPS
collector or not. Therefore, family size was affected positively the households’ decision to
participate as WEPs collector or not

Education level of the household head (X4): It is a continuous variable measured in years of
schooling of the household head. Education, which is a social capital, has a positive impact on
household ability to take good and well-informed production and nutritional status (Babatunde
2007). People with higher education level have less likely to collect wild plants for medicinal use
(Pouliot, 2011). The study in South Africa indicates that, level of education is significantly
correlated with wild edible plant collection in two to three towns studied (Davenport et al.,
2011). Besides, Amaza, Umeh, Helsen & Adejobi (2006) argued that households with higher
years of schooling are less likely to be food insecure as it enables them to produce more and
consume more. Therefore, higher years of schooling affected negatively the households’ decision
to participate as WEPs collector or not
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Perception (X5): it is categorical variable. Wild edible plants are mostly considered as foods for
women, children and weak persons (Getachew, et al.,2013 ).In order to measure perceptions ,
the most simple technique is based on three scale , which takes the value 1 if they are agree |,
value 2 if they are uncertain , value 3, if they are disagree. Therefore, perception affects
negatively the households’ decision to participate as WEPs collector or not

Food taboos (X6): it is dummy variable taking the value 1 if the housed accepts and O,
otherwise. Most elder respondents were mentioned at least one food type, which is culturally
unacceptable to infants and young children (CARE-Ethiopia, 2016), In contrast, in most studies
of Africa and Asia, wild edible plants are considered foods for only women, children and weak
people (Bvenura & Afolayan, 2015; Panda 2014). Therefore food taboos were affects negatively

the households’ decision to participate in WEPs as collector or not.

Urban or rural background (X7): it is a dummy variable taking the value 1 if the household
has urban / semi — urban background and 0, otherwise. Collection of wild plant is more common
in rural area than urban (Davenport et al., 2011; Shackleton, 2004) and people with rural
background will have better traditional knowledge than urban people. Therefore, in this case,
household’s background affects negatively the households’ decision to participate in WEPS as

collector or not.

Household income (X8): it is categorical variables and measured in number of Ethiopian Birr
per month. Households having higher income has no interest to collect WEPs compared to lower
income households (Ndayambaje, et al., 2012; Angelsen, et al., 1999). Low income households
are more dependent on wild plant sources (Jagger, 2012; Kaoma, et al ., 2015; Shackleton, et al.,
2011), which can potentially help mitigate urban poverty (Davenport, et al., 2011), while
wealthier households have better access to markets to buy commaodities due to higher income
(Tabuti, et al., 2003a). Therefore in this study wealth status was negatively affects the
household’s decision to participate in forest food collection or as well as consuming.

Distance to source of non-timber forest products (X9): it is continuous variable measured in
kilometers. Distance from homestead to source of wild food will have negatively and significant
relationship with household decision to collect or consume non timber forest products. A study
conducted by (Opeluwa, et al., 2011) on the determinants of NTFPs collection and utilization in
Nigeria discovered that distance to the source of NTFPs has negatively affected the households’
decision to collect wild foods. Therefore it is suggested that households residing close to the
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source of NTFPs are more likely to collect NTFPs. A study by (Paumgarten, 2007) indicates that
in Eastern Uganda there are three agro-ecological zones which are high, middle and low agro-
ecological zones. So that households are closer to high and middle agro-ecological zones i.e.
they are near to the forested areas and hence they have better access to the resources. Based on
this finding, it was hypothesized that households living around high and middle agro ecological
zone will have probability to participate in collecting or consuming as well as choose the garden
as main source of collection of wild foods.However, in this thesis, this variable did not show any
significant value in the decision of households to collect and consume edible plants.

Employment (X10): It is a dummy variable, which takes the value 1 if the household had access
to labor wage employment in the last 30 days or O otherwise. Labor wage employment is one of
the important income sources to poor households. This due to not only that food insecure
households seek for any labor employment varying from unskilled daily labor to highly skill
professional jobs to cope with their food security situations but also the prospect for them to get
employed is low (Torosyan, 2018). It was expected that employment affects the households’
decision in collection of WEPSs negatively.

3.2.8 Expected variables affecting households’ decision making process

The table below indicates the independent variables hypothesized in affecting the household
decision in participating as a collector of WEPs or not. Therefore, in this case, the independent
variables such as household background, sex of hoseuseholds and family size has been positively
affects the probability of households decision on participating in collecting wild edible plants in
the study area. However, perception, income, education, age and cultural habits (food taboo)
were expected to negatively affect the households’ decision in participating as collector of wild
edible plant.

Table 3.3: Expected influence of variables in household heads decision to participate in
collecting WEPs.

Variable defined Variable type Variable unit Expected sign
Dependent variable

Participation in collection WEPs Dummy 1 =household participated or

or No participation O=not participated
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Independent Variables
Age of household head
Household income

Sex of household

Family size of household heads

Job

Household perception

Education of household heads
Food taboos

Household background is rural

Distance from homestead to

NTFPs sources

Continuous
Continuous
Dummy

Continuous

Dummy

Continuous
Continuous
Dummy

Dummy

Continuous

Number of years

Number of Birrs per month
1=male , 0= female
Number of persons in a
family

1=employed, 0 otherwise
1=agree ,2= uncertain 0=
disagree

Number of years of school
1=yes ,0= otherwise

1 =urban ( semi-urban),0 =
rural

Kilometers

Source: survey data, 2020
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CHAPTER FOUR: RESULT AND DISCUSSION

4.1 Demographic and Socio-economic Characteristics of Households

In the total of 145 household heads, female respondnets represented 56% while male household
heads were 44%. In average each respondents had four family members. From the total
respondents, 29 % were collector of NTFPs including wild edible plants. All respondents had an
average age of 44 years. The average years of schooling for all households were found to be five

years and this means that the majority of household heads had learned elementary school.

Table 4.1: Demographic characteristics of respondents

Total interviewed  Collector Non collector
Variables (n=145) (n=42) (n= 103)
Means
Age of household head( number of years) 42.45 42.12 42.38
Education ( number of years) 4.87 4.78 481
Household size ( number of persons ) 4.0 4, 4.02
Percentage
Sex of household heads
Female 56 % 55% 56%
Male 44%) 46% 44%)
Background
urban/semi- urban 28% 12% 34%
rural 2% 88% 66%
Job
Employed 32 % 36% 30%
Unemployed 68% 64% 70%

Source: survey data, 2020

Among the total of 81 female household heads, 36 were collectors of those plants. However, in
the total of 64 male respondets, only 6 male household heads were collector of such plants.
Therefore, this finding showed that, in the study area female households were superior collector
of WEPs than male households. In many situations, women are good collector of non-timber
forest products than male (Ibnouf, 2009; Shackleton, et al., 2011; Westholm, 2016; Sunderland,
et al., 2014). In Africa and Asia, women were found to be dominant than men in collecting non
timber forest products and they are more dependent in income sources from NTFPs than male
(Mai, et al., 2011)
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In the total respondents, 27% had urban and or semi- urban background and of whom, only 8
repondnets were collector of NTFPs. On the other hand, 73% of respondents had rural
background and out of this, 34 households were collector of NTFPs. Thus, this finding entailed
that, those who have rural background were participated more during NTFPs collection than
those who have urban background.

Besides, in this study finding, 68% of respondents were unemployed. Of whom, 27 repondnets
found to be collector of NTFPs. However, 32 % repondnets were employed (i.e they were
engaged in the informal sectors) and of which 15 respondents were found to be collector of
NTFPs.

4.2 Diversity and Sources of Plant Speies in the Study Area

A total of 41 plant species (both edible and medicinal) were identified and documented in the
entire study area. These are belongs to 34 families (Appendix 9). Among those plant species,
66% accounted as edible plants. The left 34% of plant species categorized under medicinal
plants. The local names, scientific names, used parts as well as their life forms were recoded
well. Generally, in the study area, because of good management system by the government, there
is a potential amount of useful plants for food and health to the communities living around the

district.
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Figure 4.1 Families represented by higher species in the study area
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The most commonly cited plant families were Fabaceae, Euphorbiaceae, Moraceae and
Oleaceae.Based on flora of Ethiopia and Eretria, those plant families have existed largely. In
addition, comparable study by Getnet (2011) and Desalegn (2017) indicated that, Fabaceae
family of plant species were explained largely in their study. The family fabaceae was
represented by the highest number of species (4 species, 12%) follwed by Moraceae (3 species,
9%) and Euphorbiaceae (3 species, 9%). Sapindaceae, Oleaceae and Solanaceae were
represented by 2 species (6% each). Therefore, 18% of plant families were represented 16 plant
species while the rest of 52% families were represented by single species (1.04%)

Concerning with their habitat, 36% of plants were represented under trees, and of whom 29% of
them were edible trees. The rest 7% plants were categorized under medicine (Figure 4.3). 41%
plant species were categorized under shrubs, of which, 24% plants were edible while the rest
17% of plants were also categorized under medicinal plants. Similar study by Ermiase and
Zemede (2011) showed that, 30 % trees and 32% shrubs were recorded. This means, trees were
the dominant growth form next to shrubs in their study report. In addition, 23% of those plant
species were categorized under herbs. Of whom, 13% of these plants were edible while the rest
10% plants were represented by medicinal palnts.
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Figure 4.2 Life forms of plant species in the study area

In the total of WEPs, fruits were represented 44% (see figure 4.4). However, stem, flower, seed
and roots were represented 5%, 4%, 2%, and 2% respectively. Generally speaking, fruits were
predominantly identified edible plant speces in the study area. To compliment this finding, the
study done by Desalegn and Deressa, (2017) showed that, 80% of identified WEPs were
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mentioned as fruits. Hence, this entailed that fruits were dominantly reported than other edible

parts.
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Figure 4.3 Distribution of used parts of plant species

4.2.1 Sources of Non-timber Forest Products

As presented before, 29% of respondents were found to be collector of non-timber forest

products; and the main source of forest products are described below in the table 4.1.

Table 4.2 sources of non-timber forest products

Variables Frequencies Percentage

Households collected NTFPs from  Botanic Garden 10 6%
forest 32 22%

Households did not collect NTFPs 103 72%

Source: survey data, 2020.
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Botanic Garden and forest are the main sources of non-timber forest products to the households.
So that, 10 households heads were collector of NTFPs in the botanic garden, while 32
respondnets were collected NTFPs in the forest near to their locality. However, in the study

sample size, 71 % of respondnets were non collector of forest products.

4.2.1.1 Forest products collected from the forest and botanic garden
The different non timber forest products collected by households from botanic garden and forest
were listed below in the table 4.3 below. In the total of 42 collectors, 75 % were collected the

firewood in the forest while the rest 25% were collected in the botanic garden.

Table 4.3 Non timber forest products collected by households

NTFPs Total collectors of NTFPs
n=42
Percent of collectors
Botanic garden Forest

Firewood 25 75
Fruits 25 75
Medicinal plants 65 35
Herbs & Spices 45 55

Source: survey data, 2020

On the other hand, 65 % of NTFP collectors were gather their medicinal plants in the botanic
garden whereas the lerft 35% were collected those useful plants in the forest. Besides, 75% of
NTFPs collectors were got their wild edible fruits in the forest while the rest 25 % were collected
those fruits in the garden. 55% of collectors were acquired herbs and spices in the forest whereas

the left 45 % were collected those plants from the garden.
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4.3 Traditional Knowledge on Useful Plant Resources in the Study District
During household survey, 60 % respondnets were reported or identfied both edible and medicinal
plants in the study area. Hence, more information described in detail below table 4.10.

Table 4.4Traditioal knowledge of household heads

Variable Total houselds  Those who identified Identified average Those who did not
n= 145 WEPs (n=87) no.of WEPs identified WEPs
n=58
Households
Female 81 59 2 22
Male 64 28 1 36

Sources; survey data, 2020

In the study area, 59 female repondnets were reported on average two palnts. 28 male
respondnets were reported one plant species. This resut showed that female respondnets had
better traditional knolwdge on WEPs than male respondnets. The rest 58 respondets (female = 22
and male = 36) did not report any edible and medicinal plants during household survey.
Generally, based on the above finding, among the total of 145 respondents, 87 household heads

had better local knowledge on WEPs compared with the rest 58 households.

During household survey, respondnets wereidentified and reported 24 plant species outside the
botanic garden ( figure 4.5 ).Among these, fruits dominated and it accounted 21%, next by
shrubs (15%).However, the rest herbs, leafs seeds and roots were accounted 4%, 7%, 4%, 11 %

respectively
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Figurer 4.4 Edible parts of wild species cited by household heads

4.3.1 Relationship between age, gender and knowledge of

WEPs

The average plant species reported by elders were greater than those reported by middle aged
groups. Similarly, there was a significant difference (P < 0.05) in the number of WEPs reported
by elder repondnets (43-59 years old) compared to those reported by the middle aged members
(26-42 years old) ( Table 4.8). More number of WEPs was reported by the elderly (>45 years
old) than middle aged respondnets.
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Table 4.5 Two tailed- t-test comparison result between age and traditional knowledge on WEPs.

Group Observation Mean Std.Err
Elders 6 4.5 7187953
Middle aged 6 2 .6324555
Combined 12 3.25 591928
Difference -2.5 9574271
Ha: diff !=0 Pr(T > t) =0.0260 df=10 t= -2.6112

Source: survey data, 2020

The two — tailed t-test comparison result between middle aged (26-42 years old) and elder (43-
59 years) showed that elders were found to be good reporter of WEPs in average (4.5 0.72) than
middle aged (2+0.63). Hence the result showed that elder respondents were more knowledgeable
than those who are relatively middle aged households (Table 4.8).

However, as a contradiction, the study by Fentahun, et al.,, (2008) showed that, young
generations were more knowledgeable than elders. But , the result of Tabuti and Damme
(2012) and Tugume , et al., (2016 ) indicated that , elder people are more collector and have

more knowledge on wild edible plants than young people .

During FGD, even though, most of elder discussants had knowledge about WEPs but they were
not in a position to utilize these food sources present in their local areas. This merans that, there
is a problem of implementation. From all participants, 7 elder houserholds and collector of
NTFPs shared their experience that WEPs are important for health and good source of foods.
Most elder participants’ belived that WEPs are fully gifted by nature and they are important to
human health. They also recommended that, if WEPs can be properly managed, they can
contribte to food security. From the respondents, one of the elder repondnet mentioned that since
WEPs are not demanding any input to grow and because of their ability to resistance drought in

nature, they can be good solution as food sources in time food shortage or drought.
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Likewise, there was a significance difference between gender and traditional knowledge on
WEPs. In the case of gender, women were recognizing more WEPSs (p< 0.05) than men (see table
4.9).

Table 4.6 two tailed- t-test comparison result between gender and traditional knowledge on
WEPs.

Group Observation Mean Std.Err
Men 6 1.333333 2108185
Women 6 5.166667 1666667
Combined 12 3.25 591928
Difference -3.833333 2687419
Ha: diff !=0 Pr (T >t)=0.0000 df= 10 t=-14.2640

Source: survey data, 2020

The study conducted by Barrirega, et al., (2012) and Agea, et al., (2011) indicated that, women
are more collect of WEPs than men in Uganda. Hence, the two- tailed t-test result showed that,
women respondents were reported more number of WEPs on average (5.16 +£0.17) than men
(1.33£ 0.21). Traditionally, women are good collector of NTFPs including edible plants (Molee,
et al., 2017). Moreover, the study finding by Tena and his colleagues (2014) showed that,
women were reported more number of WEPS on average 6+2.07) than men ( 5.63+1.93).Hence,
those findings presented that, female repondnets had better local knowledge on WEPs than male
. In the study area, women and children were the main collectors of wild edible plants. Fruits
such as Rosa abyssinica Lindley, Carissa spinarum L. and Solanum nigrum L. were the dominant

fruits found in the study area and it was more likely by the respondents.

4.3.2 Food taboo/ cultural habit / on WEPs

24% of respondnets were mentioned that some WEPs are culturally restricted for pregnant and
infants (Table 4.5). The study report by CARE-ETHIOPIA, (2016) showed that about 34.7% of
respondents mentioned that some WEPs are not culturally acceptable to infants and pregnant
women. Majority of the respondents believed that consuming those plants is the cause for

abortion to pregnant women. Besides, they believed that such plants can be caused to
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constipation by the infants. In the total of 145 repondents, 21 female and 14 male repondnets

were perceived that those plants were cultrally restricted to infants and pregnant women

Table 4.7 Food taboos of households

Variable Total respondents Food taboos
(culturaly restricted )
n =145 n=35
Household’s food taboos Frequencies Percentage
Female 21 14%
Male 14 9%

Source: survey data, 2020

During FGD, elder women participants believed that those plants are not good for pregnant women
because they are the cause for abortion. Other elder women also mentioned that eating those plants
is culturally stigma in the community. One participant mentioned that, there is availability of

b

“’Sama” in the local area that is very important for soup and sauce preparation but due to cultural
bariers in the community, it was rejected. Most elder participants were mentioned that even if there is
a demand to use WEPs but unavailability of those species and lack of market access, stigma,
seasonality problems, and poor local knowledge were mentioned as challenges.

4.3.3 Perception of household to WEPs

There was no any significance difference (P- value > 0.05) between the perception of collectors
and non-collector households (Table 2). Therefore, among the total respondents, 63 %
repondnets were agreed that wild edible plants have significance value to household health.
Similarly 71% collectors were also agreed in this statement (statement 3). Around 61%
informants were agreed that those plants have essential nutrients for health, similarly 66% of
collectors agreed by this statement (Statement 7). Besides, 35 % respondnets believed that those
edible palnts are only foods for the poor people, but 58% of collectors also disagreed on this
statement. The rest households had uncertainity about the issue. 11% of households believed that
those plants are tasteless and unappetizing. However, there were no any collectors who agreed

that wild edible plants are tasteless and unappetizing.
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Table 4.8: perceptions regarding wild edible plant collection

Agrees with the statements

Statements All household Urban collector
(n=145) (n=42)

Eating wild foods are harmful for humans 5%) 0%
Wild edible plants are tasteless and unappetizing 11% 0%
wild edible plants have significance to household health 63% 71%
Wild edible plants are foods for the poor people? 35% 58%
Wild foods can be an alternative food source during food 51% 96%
shortage
Wild plant is not healthy because of pollution 11% 9%
Eating wild edible plants will have essential nutrient for 61% % 66%
health

n= number of household heads

(Source: survey data, 2020)

In addition, 51% of the respondents agreed that WEPS can be used as an alternative food sources
during food shortage. However, 96% collectors were agreed in this statement. 5% informants
were sagreed that eating wild edible foods are harmful to humans. But, there were no one
collector of plants agreed on this statement. Moreover, 11% households agreed that wild edible
plants are not healthy because of pollution. Similarly, 9% collectors were agreed bt the statement

six. This was due to dust and other pollutants.

Furthermore, during foucs group discussion, most discussants were believed that WEPs have
good taste, while few women participants were mentioned that those plants have less taste and
poor quality. Some younger participants believed that eating those plants is shameful in the

community, and they also argued that some plants may not be an alternative food source because
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they are polluted by dusts and drainage. Majority of the respondents believed that WEPS are not

foods for poor people; instead they can be used as an alternative food sources for poor people.

4.4 Household heads’ Decision to Participate in Collecting WEPs.

About 80 household heads were showed their willingness to participate for collecting as well as
consuming those plants in the study area (Table 4.7). Of whom, 55 households were female
while 25 households were male. Therefore, sex of household has significant effct (P-value <
0.05) in the decision process of hoseholds to collect those plants. On the other hand, the rest 65
respndnets (39 male and 26 female) did not show their willingness to collect those edible plants
in the study area.

Table 4.9 Household decision based on sex

Decision based on sex Willingness to collect WEPS
Yes No

Female 55 26

Male 25 39

Total 80 65

Source: survey data, 2020

4.5 Factors Affecting Households’ Decision to Participate in WEPs as Collector

Probit model was preferred to identify the determentsof households’ to collect and consume
WEPs (Table 4.12). The Probit model was fit to this study since likelihood ratio test was 125.33
and it was significant at 5 percent and the log- likelihood showed the correct negative sign. In
addition, Pseudo R2 of 0.56 showed that the model was fit at 56%.
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Table 4.10: Result of the probit model for the determinants of households’ decision to collect WEPs

Dependent variable : households’ participate or not in WEPs collector

(1=Yes, 0= No)
Variables Coefficients Std.Err P>z Marginal effect
Sex of households ( 1= male , 0= female .7785049 .0629982 0.001 2063765
Age of households ( years ) —.0712141 .0290485 0.007 —.027826
Education ( years) -—.1939795 .0708078 0.006 —.0324233
Food taboos -.3713986 1626644 0.022 --.1481426
Sources of WEPs ( forest & garden) -.4819277 2137447 0.024 --.0102127
Distance ( kilomenters ) 1398141 .1018586 0.170 0162762
lob 2116391 .1608222 0.692 .0842059
Household size ( numbers ) .6256036 .020855 0.000 .1753657
Income 0001019 .0002764 0.712 -.0000737
Perception -1.252942 1.031246 0.224 --.4570845
Background -.0672789 1707175 0.694 --.026834
Constants -1.947465 9483502 0.040

Significant at 5 percent
LR chi2(26) =125.33
Prob >chi2  =0.0000
Log likelihood = -133.10773

Pseudo R2 =0.56

Sources: survey data, 2020.

The variables such as sex of households and family size were positively affected the households
decision to collect WEPs. Age, education, food taboos and sources of WEPs were negatively
affected the households’ decision to collect WEPS in the study area. However, variables such as
distance, job income, perception and background of households had no significant effect in the
households’ decision to collect those plants.

For one unit increase in the age of household heads, the probability of collecting WEPs was
reduced by 28 percent. This means that young households’ heads are stronger and energetic than
elderly households as they are expected to engage in various farm and non-farm activities to earn
more direct food production or income that increase households’ access to food (Abafita & Kim,
2014). This may be due to the fact that younger household heads are motivated to collect NTFPs

because it is source of income. Similarly McElwee (2008) also found that elderly people are less
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likely to collect or produce NTFPs because they may not have the strength to carry out forest-

related activities. In this study, age has negative relation with wild edible plant collection.

For a unit increase the household’s cultural restriction (food taboos), the probability to collect
edible plants were decreased by 15 percent. In most communities of Ethiopia, often traditionally,
children are forbidden to eat certain food materials. Similarly, adults drop some food materials
which they ate when they were younger (Guinand, et al., 2000). This indicated that as people get
older and are more exposed to the culture of their society, they avoid certain foods. Besides, the
study report by CARE-Ethiopia (2016) showed that about 153 (34.7%) of the total respondents
named at least one food type that is not cultural acceptable to be given to at infants and young
children.

Source of WEPs had negatively affected the housrholds decision to collect NTFPs. Hence, the
probability of households’ to collector NTFPs from forest was decreased by 1%. Besides, the
study conducted by Moubarakatou (2017), showed that among 227 responcdndts, 39.7 % were
collected wild fruits on farm; while, 19.4% resopndnets were collected those edible fruits in the
forest. Hence, this indicated that, most households prefred on farm rather than forest to collect

WEPs, this was due to government prohibited the households to use in forest.

For one unit increased the household size, the probability to collect WEPs was increased by 18
percent. Households having large family size will be more likely to collect wild plants (Sewanyana,
2009). Similarly, a study conducted by Rodrigez (2007) on the determinants of NTFPs collection
revealed that, the presence of an additional individual in the household will increase household
probability to collect NTFPs in India. To compliment this finding, larger family size tends to exert
more pressure on household consumption than the labor it contributes to production (Stephen and
Samuel 2013; Muche, Birara & Tesfalem, 2014). Therefore, in this study, larger household size has
positively affected the households’ decision to collect WEPSs.

For a unit increased the education level of household heads, the probability of collecting WEPS
decreased by 4 %. Households with higher years of schooling are less likely to be food insecure
as it enables them to produce more (Amaza, Umeh, Helsen & Adejobi, 2006). Thus, based on the
finding of this study, higher years of schooling positively affected the households’ decision to
collect WEPs. Regardless of education, in the study area, the illiterate informants were better
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knowledgeable on WEPs (P<0.05) than literate informants. The result of Pouliot (2011) showed
that, people with higher education level are less likely to collect and use both medicinal and wild

edible plants.

Female repondnets had 20 percent probability of collecting WEPs than men. Many studies argue that,
traditionally women are good collector of wild edible foods than men (Barirega, et al., 2012; Ojelel,
et al., 2015). On the other hand according to the findings of Baten and Khan (2010), female-headed
households can find it difficult than men to gain access to valuable resource, which helps them to
improve production and gain more income, this in turn increases their probability of being food

insecure.
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CHAPTER 5: CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion
In the study area, a total of 105 plant species (86 WEPs and 19 medicinal plants) belonging to 32

families were reported. The most commonly cited plants were Fabaceae, Euphorbiacea, Moraceae
and Oleaceae. More number of species per household was reported for the Moraceae Urtica simensis

and the Oleaceae family.

Traditional knowledge of WEPs is directly proportional to the age of the respondents in that elder
household members had more knowledge of WEPs (p<0.05) than younger people. Regardless of their
sex, women knew more number of WEPs (p<0.05) than men. Women were the main collectors of
WEPs followed by men and all household members. Fruits were the most predominantly consumed

plant parts in the study area.

Therefore, it is not merely vital to keep such a wealth of traditional knolwdge onWEPs hidden among
the local people but also to implement them to modern knowledge of science and technology to meet
the ever increasing requirement of people. Moreover, protection of these biological resources is very
important to poor households because the wise use of these resources can improve the livelihood of

households, specilay generate an income and use as supplementary food sources.

The most WEPs were collected from forest habitats and this calls for urgent research on the
possibility of growing and intentionally managing some of the commonly consumed WEPs such as
Morsmesozygia, Capparis tomentosa Lam, Carissa spinarum and Ficus sur. Furthermore, further
research on the poisonousness and nutritive conformation of the reported WEPS is recommended to

ensure healthy for consumption.

Moreover, the study variables such as age, sex, level of education, food taboos and sources of plants
were important varialbes, which affected the households’ decision negatively to collect and consume
wild edible plants in the study area; especially age of the households had a predominat negative
effect on houserholds’ decision to collect and consume WEPs in the study area. Finally, this study
can be used as an input to formulate new land use right policy along forests and riversides related
with wild edible plants. It has also an implication for policy makers who needs in depth analysis
about WEPs.
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5.2 Recommendations
Regarding the findings of the study; household perception, traditional knolwdge on WEPs and
household determinats to consume WEPSs are the major gaps in the study district. Therefore, the

following are suggested for subsequent actions:.

» Greater effort should be devoted to documentation and conservation of WEPs and medicinal
and the associated traditional knowledge in the remaining districts of Entoto forest and other
areas to have a better understanding in the wealth of the information available and serious
actions has to be taken to restore and preserve the left over vegetation with special regard to
the key WEPs and medicinal and preserve the traditional knowledge;

» One important method of conserving such vital traditional knowledge in the new generation
is through incorporating it to school curriculum or at least hosting the idea as an
extracurricular school activity. It is important to design activities that would help in
recovering the disappearing of traditional practices. Local associations, school clubs and

societies of interested groups can contribute to that end;

» Wild habitats were the main source of gathered WEPs and this call for urgent research on
the possibility of adapting, growing and managing some of the commonly consumed WEPs
such as Syzygium guineense, Urtica simensis Steudel and Morusmesozygia. Moreover,
further research on the toxicity and nutritional composition of the reported WEPs is

recommended to ensure safety of consumption;

» The finding of this study can assist in domestication specially Urtica simensis, which are
presented in most seasons of a year, to be grown in home gardens as alternative vegetable
sources. If Some of these wild edible plants cultivated well, they may have the potential to be

a valuable food source and could be part of a strategy in combating food insecurity;
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» The local community utilizes WEPs and medicinal palnts without attainment of planned
training, which is a risk to the sustainability of these plants. Accordingly, offering training by
the districts, sub city and NGOs for different management activities and the application of
this training to projects that seeks to maximize the value of WEPs and medicinal plant

species to local community is needed.

» Family size, gender, income, cultural habits (food taboo), age and education of households
were found to be important variables in determining the households’ decision in participating
wild edible plant collection and consumption in the study area. Hence, the woreda offices,
sub cities and NGOs at federal and regional level are recommended to improve these

variables

» Regarding with traditional knolwdge on WEPSs, elders could be transferred their knolwdge to
the younger generations unless otherwise this imoprtnat indeginous knowledge might be
disappeared through short time Hence, intergrated works such as awareness creation and
providing training, especially for young dwellers in terms of use, management and
domesticate those useful plants for sustainable utilizing as a major crops to the urban food
insecure households. Hence, food security and job creation offices, and technical vocational
and educational traing colledges at federal levels are the most responsible organs to run this

job.
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APPENDIXES

Appendix 1: Semi- structured questionnaire
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Appendix 1: Data Collection Tool — Focus Group discussion Guides to ‘Potential
Contribution of Wild Edible Plants to Urban Safety net Beneficiary Households
and Factors Affecting their Participation in Collecting Wild Foods in Woreda 08,

Gulele Sub -city, Addis Ababa.

Dear respondent,

My name is Markisew Shiferaw. | am graduate student in Addis Ababa University in the
department of food security and development studies. The main purpose of this FGD Guide is to
collect primary data to carry out an assessment on potential contribution of wild edible plants to
urban safety net beneficiaries and identifying the factors affecting household participation in
collecting wild foods in wereda 08, Gulele sub city. Your responses to the questions are valuable
and will be held in greatest confidentiality to be used only for the analysis of this research. In any
cases without your permission, your name will not be identified. If you agree to participate in
this research, you will be doing so voluntarily and there will not be any monetary returns. You
are also free to oppose to respond to any questions you do not feel comfortable answering or to
withdraw from the research all together. This discussion maybe will take around 1-2 hour of your
time to respond to the questions.

Thank you for your cooperation
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Qualitative Guidelines / FGD Guide/ English

Part 3: Evaluating the local knowledge of households towards WEPs

1. Focus group number: Two 2. Date of focus group: April 10/2020
3. Meeting place: Gulele-Woreda 08

4. Moderator’s name: Ashenafi Sewmehon (religious leader) 5. Note taker’s name: Bayu

Asmamaw

6. Start time: 3:30. End time: 5:30

7. Topics to be cover during FGD

1.

N o a k~ DD

9.
10.

How do you and any one of your family member evaluate the contribution of WEPs to the
diet of households ?

What is your knowelegde about WEPs

If you get the chance, do you eat wild edible plants? Why?

What are the Wild fruits you know?

What are the wild vegetables you know?

What are the nuts, tubers spices or other food plants you know?

How do you judge the contribution of WEPs in relation to health, nutrition and safety in your
family?

Are there some wild edible plants you know, which is toxic?

How do you judge the contribution of wild foods in diet diversity and disease protection?

Do you observe some wild edible plants such as fruits, nuts, roots spices etc. in the riversides

, roads and gardens ?

11. If your answer is yes for Q.10. please list out and fill in the table below

No. | Local name Used part Preparation Harvesting month | Preservation Storage
techniques
1
2
3
Thank you!
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Appendix I1: Data collection tool — Field survey Guide on the title- ‘wild
edible plants: potential contribution to urban safety net beneficiary households and
socio - economic determinants for consumption in wereda 08, gulele, Addis
Ababa, Ethiopia

Dear respondents

My name is Markisew Shiferaw. I am from graduate student at Addis Ababa university in the
department of food security and development studies .The main purpose of this field survey
Guide is to collect ethno botanical primary data through identifying wild edible plants by
scientific names, families, local names, parts used and categories of the plant will be recorded
well inside the Gulele Botanic Garden so as to carry out an assessment on ‘Wild edible plants:
potential contribution to urban productive safety net beneficiary households and their
consumption determinants in wereda 08, Gulele Sub city . Your responses to the questions are
valuable and will be held in greatest confidentiality to be used only for the analysis of this
research. In any cases you will not be identified by name. If you agree to participate in this
research, you will be doing so voluntarily and there will not be any monetary returns. You are
also free to oppose to respond to any questions you do not feel comfortable answering or to
withdraw from the research all together. This task maybe will take around 4-6 hour to complete
the job.

Thank you for your cooperation
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Checklist of semi-structured interview question for collecting ethnobotanical data from Gulele

Botanic Garden

1. What is the local name of this plant?

2. Categories of the plant? Categorize as 1) Root crops, (2) Leaf crops, (3) Flowers, fruits

and seeds,; (4) Fresh fruits, (5) Flavorings

3. What is the form of habitat? (fruit , stem , Gum, Tree, Shrub, Herb, medicine )

4. Which part is used for food and or medicine? ( Leaves, Stem, Roots, Fruit, Seed )

5. What is its mode of consumption or utilization? ( Raw, Frying ,boiling , salad, Added to

recipe, As spices)

6. In which month it will be available for utilizing /consumption?

Table 1. Checklist for identify wild edible plants in Gulele Botanic Garden

SNo.

Local name of
edible plants

Category

Plant parts used

Harvesting

season

Mode of consumption

(preparation )

| Nl o O B W N

Reminding: categories 1) medicinal plants, 2) leafs, 3) spices, 4) fruits, 5) stem, 6) shrub, 7) gum 8)

root, 9) tree

Thank you for your time and sharing your knowledge
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Appendix -1l: Consent form for Field Survey Guide - Amharic

Version

AT89°T W84 Pl (NAFPF)

Ab 07 TIChOA@ N4l ANANAD-: CooMU- haBn AN PLACAL hY11C A1 TS
hAE N&VL 9°LF FIPUCT TE6-9° P9 PGS AS AYE TG+ 8T Crovd +994 7
i PHY TGT AAYT OET 29PN POTS TE24-9° AL AT 16 Nhe 5 L% e9°N
POTS TIAC LAVT@®F AT heh 9°90F IC HEPH AZ14-E 9 °18 AP INT @
LFAN @LIN ALTAI® PTLADT ACIPP LUTT A TG T A1 11040

NAI9° PALND AR POLPI0 NTAA PARPTH “10hi @-0TF 9°Ahd 114 AT
POLMN ARPETT AT 0FLhA oolB SIAH9C NALTAP N9° : NAhAN,  9°
PoLMPor @7 CARPET MPTL AGAIPTLANNNNT @P T OHt. PeoAf T 0é- LOdN
NTGE AL AgoATeE PACNEY GATTHS €251 OATIrE A : Noofoolf NTGE AL
NI IP1 ANeoOHe SFAA NATNTI99DF ooV PPIRLT oo HP oo Noo-f
etmNe hm:: PANINND TG avlB AovaoAh h@1L5.9°: NP haolBm. IC h@hI9e:
POM™Y7 avlB U-A NTLOTC AIRIPMAPAL PN A1AV-:: ATATEDT 9°719° alhT P17
neg LAYt Nl PULONLD NACTME 4 —6 0% ANF @ LY LRPT PoLeH
MLWP79° ACOKE “Lam-t ooAd TSk ANTD ATAC AP 715 £A@ NoolP'r A7L-HAN6T
AMLGP LAY Novghlhig® NASooM™ hAN haoTISAU-::

bPLE T LPLE hBLAUI®

P ol J— o R —
hLN-h LA markisews @ gmail.com
MChND- Tidd-a- (NAN:093745184)
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1. PHYU AZPT AhQLP OL72@m- 9°7 LNAA?

2. PAZPE LN ? 1) ac, (2)Pma, (3) AN, && AG HC ,; (4) T4 , (B) Pard® AG 2CN

3. PhZPE ALTT? (§& , 1L, Ao, HE, RPRM, Pavg®  av@ Yy} )

4. APPMTE PTLO-AD- CAXPE WG O 10 ? (Pmd\, 178, OC, &, HC)

5. PN v ? (PL@<7 , PP ,@PPPA , AAM , COT. @OT (19P60,07C , A7L. Parg® )

6. AXPE NPFT@D OPT/OC L4.L4 ( APMNTEF PD-AAN ?
AN 1. OFAA AZPT T0hA O-AT AT Q(AMALO- AND- AL TPP° AAm- P7LToe
Psrn AR PT7 AaPAPT eHHDP  Fh At

&TC PAEPE 09T PeQl | mPTLD- PAKPE hEd | 0OLANAN0T
@t PAMPPT | KNAGA | HE
1
2
3
4
5
6
7
8
9
10

NS PH: LN 1) ooV T72) PMAPMAT3)PavoTPavd®i 4)Gl-Gib T

&PEM? 7) ov-m 8) AC T 9) HE:

ALEBPTS A“LENGAT AP DA hTPAITAY
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COLLEGE OF DEVELOPMENT STUDIES
CENTER FOR FOOD SECURITY STUDIES

APPENDIX-11I: SEMI- STRACTURED QUESTIONNAIRE FOR THE

SELECTED HOUSEHOLDS IN WEREDA 08- GULELE SUB CITY.
Code/ID:

Dear respondent

My name is Markisew Shiferaw. | am graduate student from Addis Ababa University in the
department of food security and development studies .The main objective of this questionnaire is to
investigate the potential contribution of wild edible plants to urban safety net beneficiary households
and their consumption determinants in wereda 08, gulele sub city, Addis Ababa, Ethiopia. I'm
interviewing to assess the perception and consumption determinants of safety net beneficiary
households in the study wereda. So that | would like to ask you a few questions related with
perception towards wild foods and factors affecting households’ decision to consume them in wereda
08. You are also free to refuse to respond to any questions you do not feel comfortable answering or
to withdraw from the research at any time. If you accept to participate in this research, you will be
doing so voluntarily and there will not be any monetary returns. However, your honest response to
these questions supports us to investigate the potential contribution of wild edible plants as an
alternative food sources and filling the food gaps in time of food scarcity to the households and
identify associated factors affecting the households’ decision to consume wild edible plants and to
improve the food security status of households in the future. All information given by you will be
strictly confidential. Your name will not be recorded in this form and will never be used in
connection with any information you tell us. This questionnaire may take 15-20 minutes and | greatly
appreciate your cooperation in responding to this study. Would you be willing to participate? (If yes,
proceed. If no, thank and stop here).

Please sign here to affirm your consent.

Agree Disagree Thank you in advance for your cooperation
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No. | Questions Response category Code
Part 1 : Demographic characteristic
1. Male 1
1 | Sex of household head 2. Female 0
2 | Age of household head Write your age ---------------
1. llliterate 1
2. Read and write 2
3. Elementary school 3
3 | Level of education of household head 4. High school 4
5. College/ university and above 5
1. Low (0-2) 1
4 | Household size 2. Medium (3-5) 2
3. High (> 6) 3
1. Urban/semi urban 1
5 | Household background 2. Rural 2
6 | Employmnt of households 1. Employed 1
2. Unemployed 0
Part 2: Household determinants of collecting wild edible plants.
1 | Monthly income of the household is ------------------- Birr?
2 | Inyour locality, is there some WEP culturally not allowed to 1. Yes 1
children and pregnant women? 2. No 0
3 | If your answer is yes for Q. 2, what is the reason?
4 Do You and or any one of your family member collected 1. Yes 1
firewood in the last 12 months? 2. No 0
5 | If your answer is yes for Q.4, do you collect wild edible plants 1. Yes 1
when collecting firewood? 2. No 0
6 If your answer is yes for question no.5, list atleast 3 plants
No. Plant names Category Parts used
1
2,
3

Category: 1 Medicinal 2. Edible palnts

84




7 | What look like the infrastructure from homestead to the forest and or the garden?

What is the commonest mode of How long does it take you | What is the distance from your Is the road usable

transport used to reach the nearest to | to travel to the nearest of household to the nearest of forest in during rain seasons?

forest (Garden)? forest kilometers? 1=Yes

1=Wwalking | m-- WRITEIN A | - kilometer 0=No

2= (car) MINUTES

30ther (Specify

8 Where do you get those plants? 1. Botanic garden
2. Forest
Part 3 : Household perception on wild edible plants

1 Eating wild foods are harmful for humans? 1. Agree 1
2. Uncertain 2
3. Disagree 3
1. Agree 1
2. Uncertain 2

2 Wild edible plants are tasteless and unappetizing? 3. Disagree 3
1. Agree 1

3 Eating wild edible plants will have essential nutrient for health? 2. Uncertain 2
3. Disagree 3

4 Wild edible plants are foods for the poor people? 1. Agree 1
2. Uncertain 2
3. Disagree 3

5 Wild foods can be an alternative food source during food shortage? 1. Agree 1
2. Uncertain 2
3. Disagree 3

6 Wild plant is not healthy because of pollution? 1. Agree 1
2. Uncertain 2
3. Disagree 3

7 Wild edible fruits are healthy, tasty, nutritious and important to me and my 1. Agree 1

household? 2. Uncertain 2

3. Disagree 3
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Appendix -111: Participants Consent form Amharic Version

NIV KR4 [Pl (MATP)

At 091 7ICAON® Tél-@ ANAAU-: PooMU-T haBh AN PLOCAA h11C AT TS baE (LVe 9°Ld TIVCT TEL9°
PN PTG AS AYYF TGT 8T CFovy 914 1E i PHY TST AAYT NhteT PRI PRFS TE9° AL AHATISTS
Nhe-HE LS P9°MN POFS TIC LAVT@F  MAONT hol0A- P27 ARPPT  IC VEEPH AZ14- 9°M 9°78 AP INT -
LTAN @RI ALTA P7LA®T A%IPP 1@ QALY OHY oom@P @-0T P POTS AMPoLETF  ACLNA PL7T
ARPET PAT®7 hovdn G W788mbov TXAT CP °NI0FT7 ATIPP LUTT AMEE TGT A%1LL7 H10aU:: DAPI9°
NTSE AL APATE PACNL GATHS €257 OVt Ad@- : (ooBooldf NTGE AL ooO+e9° 1P Adopdher @A
NATNTII D NaoUA PO1ELT ooV P oo Noo-p- CEMNE @0 PATNNPTT aolB AgvaoAl AS1L.59%: NI°PF haolBa.
IC AGhF T PAM™TT aolB Ua N71ATC A1LPPMNPAL PN ANAU-: AFATEPT 9°19° ALY C1IAN AT PA@-9°:
TLP@. PULONLM. 1 NATML 15 -20 L+ NF Y102 LU LHRLFT 0oL H NPI9° ACOL “LAM-T oo hPGE AN®T ATAC
TAP 719 LA NooPr ATLHINEGT AMGPLFAU-: Nooanli9® NASGooM*F hAN ANTISAU-: (Aeodt§ @95 12+ 2 hiP'r
LPTH AP £hav) hao(7G90::

4PLE T LPLE hLLAUI®

PN ol J— o S —
AL eN-h - markisews @ gmail.com
TChO@ Ndc-o (NAN:093745184)
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+.¢& TR ap\ he
h&a 1. Demographic Information
1 ar 1. o 1
2. ot 0
2 ne | e havop
1. 900G o3& 998 A/ 1
2. 700G P& 71T/ 2
3. WI0F RLF 3
3 | UG 8K 4. o0tE 008 4
5. hASqT hH.e NAL 5
1. H¥+5 (0-2) 1
4 | 0HA P 2. avhhA% (3-5) 2
3. h&+5((>6) 3
P0TONP ot (Background ) L 1
5 2. Ohdé bt 2
3. 1mC 3
6 | 0 v 1. ac eam- 1
2. ¢ dan, 2
h&A 2 : AA0( 20400 AOA ) Bh @07 29204 ARPETF? ARANAN TRAT 09,9424 PPhIPAT
1 0O AOC L7LETTO T3HA ONC 9°7 SUA 10+ ? -C
2 | VAGT AU TAMC AT 99BN 4G 1090 AThAT ALY PTLhAhA 1. A? 1
A“18L QUA AN ? 2. he 0
3 Oté- 21C 2 AP AP DPT °N710E 187 10+ 3.
4 AT 12 OATF POAANP AN 997118 AT APaPPA? 1. A? 1
2. AL 0
5 Vte- TC 4 aPANP AP NP1 Arent (17L.APao(1F OPF 27NN 09-C hXPPT7 APar- 1. h® 1
PO-Fle? 2. AP 2
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6 ATEE 5 AP AP P 1 (LN 3 LHCHS
T+ PAZPE QTP PAZPE NGO MPT.0 Ch&PE NGA
1.
2.
3.
7 NP hah sha- &40 PAD- Pavalt AT Ui
ARCOP AT APAPP® (LB% T0T19L0 OFEINCT | Aavglh 7 PuA L4 [ nLVTP BI°C hah sBhd- &40 | oo aHsN
A8t O - ? LABA? 9% 9°7 PUA LA C LUPSA OPt+ AVEIS 1o ?
1= ax“1C 1=h®
2=ghe. s NbP LRG| —mmmmmmmmmmmmmmoee h.o%+C 0=h.LA9®
3= ho-HL0
4= AA hA
8 AXPPTT 09L0THF  het 1o ? . AZPtT T6hd
2. SR @O\
h&A 3: Pemh PNF7 (tavdht PO 998 AavAt
t& | TP aoAh he
1. AO917700- 1
1 Per Joo(VEY aoavy() AN AB: 18P GF@-? 2. hCIMS ALAU-I° 2
3. hAAhTayge 3
1. .A0919900- 1
1. ACING ALAU-I° 2
2 s AT P PULOA THhaeT MOP AAN GF@- ? 2. hRANI999° 3
3 1. A091700- 1
Per oo F P, Tl 11C AALH AQTANL MG MPTRF AAFD- ? 2. ACING hLAU-I® 2
3. hAAhTayge 3
4 1. AaTjaeainy- 1
s @O L7L0A Fhoet 087 AP T R0t CF- ? 2. ACING hLAU-I° 2
3. hAAnTarge 3
5 1. AO917700- 1
AHAN @AT 29N ATt 1994.MC O B @At Ph APIINTE Pl +hieT 2 RCINE ACAU-IP 2
WILATILSEE PIO1 IOFRe P10 £101AN: ? 3. AANTIa990 3
6 1. AO91M00- 1
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s @O APINTE L9110 HhdeT PN AAVE AMS M CF- ? 2. ACIMG hLAU-I° 2
3. AANT7999° 3
PR L GCPT T4 MOT° : MGITE AT9U-9° MPL, 091N SHT AANTFD- AZI° P71 AQLTON, 1. AOMITIAU- 1
PPI° LAMK | 2. ACING ALAU-9P 2
3. AAONTT79° 3
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Appendix 2: Variance inflation factors for explanatory variables used to model
household decision to collect WEPs

Variables

Household heads sex 1.45
Household heads age 1.20
Household heads education 1.07
Household heads family size 1.09
Household heads marital status 1.04
Household heads background 1.07
job 1.04
Sources of NTFPs 1.07
Income 1.04
Dostance 1.02
Food taboos 1.05
Mean VIF 1.13
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Appendix 3. Benefits and hazards of wild edible plants

Benefits of wild edible plants

Hazard of wild edible plants

They play major role in meeting the nutritional requirement
(vitamins, carbohydrates, proteins, fibers and minerals) of
the tribal population

WEPs provide in particular vitamins A and C, zinc, iron,
calcium, iodine, thiamine, riboflavin, niacin, and folacin
Important for food security and nutritional balance
especially for women, children, and the poor, who heavily
rely on them

They can be used as copying strategy for poor households
and marginalized societies in time of drought, war, and
other hardship periods

Have enormous medicinal potential

Offer an alternative source of cash income

If the area sprayed with pesticides or
herbicides
If the area close to a busy road or other

source of pollution?

It is also wise to start off eating very small
quantities of wild edible plants, especially
those you have not tried before, in case of
potential allergic reactions. Test them

before you collect or eat large quantities

If the plant you are harvesting is rare, is the
only one of its kind on the location you are
harvesting or especially if it is endangered,

leave it alone!

Sources: (Farooq, 2017, shumsky, 2014)
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Appendix 4. Nutritional analysis reports on WEPS in some countries

No. WEP species Family Nutritional value Where? Sources
1 Abrus precatorius L. Fabaceae Protein, Ca, Fe, K,
Na, Mg, Mn and Zn
2 Burnatia enneandra Alismataceae Protein, Ca, Fe, K, Cameroon | Glew, et al., 2010
Micheli Na, Mg, Mn and Zn
3 Cadaba farinose Capparidaceae Protein, fat, Ca, Fe,
K, Na, Mg, Mn and
Zn
4 Agave salmiana Otto Agavaceae
5 Aloe vera L. Aloaceae Aloaceae
6 Arbutus xalapensis Ericaceae Lopez- Garcia &
Kunth Protein Basurto- Pena,
7 Erythrina Americana Fabaceae 2007
Mill. Mexico
8 Euphorbia radians Euphorbiaceae
Benth.
9 Borassus aethiopum Arecaceae Protein, zn Glew, et
Mart al., 2005
10 | Tamarindus indica L. Fabaceae Carbohydrate, protein Sahel
and fat region
11 | Portulaca oleracea L. Portulacaceae Protein and fat India, Iran | Aberoumand
& Deokule,
2009
12 | Moringa oleifera Lam Moringaceae vitamin A and vitamin C Malawi
13 | Ficus sycomorus Protein , dietary fiber ,iron , Acipa, 2013
calcium phosphorous
14 | Cucumis figarei Protein ,vitamin c, iron Uganda
,dietary fiber, calcium
15 | Crotalaria brevidens Protein , berta carotene ,

vitamin c.

91




Appendix 5. Identified wild edible plants in some regions of Ethiopia

Region Districts No. of WEPs No. of
families
Afar Yalo 16 13
Ambhara Adiarkay, Chilga, Delanta, 101 48
Simada,Yilmanadenssa,
Dejen, Debark & Ebinat
Benishangul- Bullen 69 36
Gumuz
Oromia Benna Tsemay, Burji, Cheha, Hamar, Hula, 226 70
Kara,
Konso, Maale, Kwego, Debub Ari
SNNPR Dheera, Fantalle, Goma, Guna, Yayu, Ziway, 121 57
Sivo, (+6 unidentified)
Chora, Boosat, Hurumu, Tiyo, Doreni
Tigray Alamata 29 20
(+3 unidentified)
Amhara Adiarkay, Chilga, Delanta, 101 48
Simada, Yilmanadenssa, (+13 unidentified)
Dejen, Debark & Ebinat
Benishangul- Gumuz | Bullen 69 36

(Source: Gebru, et al., 2019)
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Appendix 6: Some potential and smart wild edible plants in the future

No. Species name English name Local names Edible parts Profile and uses References
1 Mimusops kummel mimusops, red Eshe (Amharic), Kolati (Afan | Fruits it is a bright orange yellow color and
Bruce ex A.DC. milkwood Oromo) has a single Teklehaymanot, T.
seed.it can be used as raw (2017
3 Rosa abyssinica R.Br. | Abyssinian rose | Qega (Amharic); Qaqa Fruit It is an evergreen shrub or climber Mengistu &
(Tigrigna) , Otila (Sidama) and it is fragrant and white-pale Hager(2009
yellow. Fruits are used raw
4 Ziziphus spina-christi | Christ’s Thorn Gava (Ambharic), Sirah Fruit It is hardy and when ripe, it is sweet Feyssa, Njoka,J. T,
(L.) Desf. Jujube (Gumuzegna) and consumed raw. It is Source of Asfaw & MM, N.
income sold 2.5 birr / kg (2011a)
5 Cordia Africana Lam. large-leaved Wanza (Amharic), Fruit It is yellowish fruit and it has jelly and | Alemayehu, Asfaw,
cordia Otayita (Konsogna), sticky nature and juices can be cure &Kelbessa,E. (2016)
Waddessa (Oromiffa) diseases such as coughs, wounds
influenza and stomach ache,
6 Dovyalis abyssinica Abyssinian Koshim (Amharic), Ongolatz | Fruit Mostly eaten raw and has sweet-sour | Bekele-Tesemma, A.
(A.Rich.) Warb. gooseberry, (Somalgna), flavor. The roots and stems are used (2007)
tropical apricot | Aihada (Tigrigna) for medicinal purposes, as a tonic,
cooked and eaten as a soup
7 Balanites aegyptiaca | bush fig Cape fig, broom cluster fig fruits and It has fragrant and yellow-green Bekele-Tesemma, A.
young leaves | clustered flowers and consume raw (2007)
8 Solanum americanum | desert date Kudekuda (Amharic), Meki | Fruit and the leaves are effective for abdominal | Berihun & Molla, E.
(Tigrigna), Domoko (Hamar) | leaves pain and malaria (2017)
9 Ximenia americana L. | hog plum, wild Inkoy ( Amharic) Fruit The fruits have a pleasant, plum-like Bahir Dar Institute of
plum, yellow flavor. Widely sold at the market Technology (2016)

plum

(Sources: Guyu, et al., 2019)
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Appendixes 7: Nutritional analysis of some edible plant species

No. | WEPs species Family Local name Used part | Nutritional information
/ 100 gm
1 Acacia aibida Del. Fabaceae Grar Seed Nuts and seeds
2 Acacia etbaica Schweinf | Fabaceae Girar Gum All Starchy staple foods
3 Arundinaria alpina K. Poaceae Kerkeha Young Other vitamin A rich vegetables and
Schum. shoots fruits
4 Capparis decidua Capparidaceae | Gumero Fruit Other vitamin A rich vegetables and
(Forssk.) Edgew fruits
5 Carissa spinarum L. Apocynaceae Agam Fruit All Starchy staple foods & Beans
and peas
6 Cordia afikana Lam. Boraginaceae | Wanza Fruit Other Vitamin A rich vegetables &
fruits , Beans & peas
7 Douyalis abyssinica (A. | Flacourtiaceae | Koshim Fruit Vitamin A rich vegetable and fruits
Rich.)
Warb.
8 Euclea racemosa Murr Ebenaceae Dedaho Fruit Other Vitamin A rich vegetables &
fruits , Beans & peas
9 Ficus mucuso Ficalho Moraceae Shola Fruit Other Vitamin A rich vegetables &
fruits , Beans & peas
10 | Ficus ovata Vahl Moraceae Warka Fruit 380 mg calcium , 22 gm Iron ,4.7
crude protein ,13.6 carbohydrate
11 | Rosa abyssinica Lindley | Rosaceae Kega Fruit Other vitamin A rich vegetables and
fruits
12 | Syzyyium guineense Myrtaceae Dokma Fruit and Other vitamin A rich vegetables and
(Willd.) DC Leaf fruits
13 | Urtica simensis Steudel Urticaceae Sama Leaf and Vitamin A-rich dark green leafy
stem Vegetables
14 | Ximenia amerkana L. Olacaceae Inkoy Fruit Other vitamin A rich vegetables and
fruits
15 | Ziziphus spina-christi Rhamnaceae Gava Fruit 269.3 kcal, 363 calcium ,24 mg iron ,
(L)) 6.5 protein, 55.4 carbohydrate
16 | Ficus carica L. Moraceae Beles Fruit 167.5 kcal energy ,28.8 cho,8.6
protein ,
17 | Mimusops kummel Sapotaceae Esheh Fruit 143.8 kcal energy ,355 mg calcium
,24 mg iron ,2.7 % protein
18 | Physalis peruviana L Solanaceae Kemidero Vegetable | 4% crude protein, 77.7 kcal energy,

380 mg calcium ,23 mg iron ,

(Sources: CARE ETHIOPIA, 2016)
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Appendixes 8: Work shop participants perception on wild foods

Positive Negative
> Auvailable for children > Diversity of usage » Uncivilized » Low production
> Food diversity > Freely available » Famine food » Poor quality
» Income generating » No pesticides or other » Poor peoples’ food » Cultural stigma
» Long shelf life storage chemicals necessary » Toxic > Low nutritional
» Seasonal > Easy digestible » Labor intensive values
» Famine food > Nutritious » Long distance and dangerous animals » Not palatable
» Medicinal value > Low cost » Seasonality ( not
> Are good for soil and > Tasty available within
water > Better adopted to the certain times
environment

Sources: (Brigitta & Caroline, 2000)
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Appendix 9. List of wild edible and medicinal plants

© 0 N o o B O - Z
o

A =
L o

12
13
14
15

16

17
18
19
20
21
22
23

Scientific name of species

Acacia abyssinica Hochst,ex Benth

Aloe macrocarpa Tod.
Arenga pinnata

Bersana abyssinicaFresen.
Buddleja Polystachya Fresen.
Calpurnia aurea (Ait.)Benth
Carissa spinarum L.

Cordia africana Lam.

Datura stramonium L.
Dodonaea angustifolia L.f
Dovyalis abyssinica (A. Rich.)
Warb.

Ferula communis L.

Ficus sur Forssk

Ficus vasta Forssk.

Grewia ferruginea Hochst. ex A.

Rich.

Jasminum abyssinicum Hochest. ex

DC.

Kalanchoe lacinialta L.

Millettia ferruginea (Hochst.) Bak.

Olea europaea subsp.cuspidata L.

Opuntia ficus-indica (L.) Miller
Phytolacca dodecandra L’ Herit.
Ricinus communis L.

Rosa abyssinica Lindley

Local name
( Amharic )
Girar

Eret
Zenbaba
Azamir
Anfar
Zikita
Agam
Wanza
Astenagirt
Kitkita

Koshim

Dog
Sholla
Warka

Lenquata

Tenbelel

Endahula
Birbira
Woira
Beles/kulkual
Endod

Gulo

Kega
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Family

Fabaceae
Aloaceae
Arecaceae
Melianthaceae
Loganiaceae
Fabaceae
Apocynaceae
Boraginaceae
Solanaceae
Sapindaceae

Flacourtiaceae

Apiaceae
Moraceae
Moraceae

Tiliaceae

Oleaceae

Crassulaceae
Fabaceae
Oleaceae

Cactaceae

Phytolaccaceae

Euphorbiaceae

Rosaceae

Habit

Tree
Herb
Tree
Shrub
Shrub
Shrub
Shrub
Tree
Herb
Shrub
Shrub

Herb
Tree
Tree
Shrub

Shrub

Herb
Tree
Tree
Shrub
Shrub
Shrub
Shrub

Category

Food
Medicine
Food
Medicine
Medicine
Medicine
Food
Food
Medicine
Medicine
Food

Food
Food
Food
Food

Medicine

Medicine
Medicine
Medicine
Food

Medicine
Medicine
Food

Parts used

Gums
Leaf
Stem tip
Leaf
Leaf
Leaf
Fruit
Fruit
Leaf
Leaf
Fruit

Stem —tip
Fruit
Fruit
Fruit

Flower

Leaf
Leaf
Flavorant
Fruit
Flower
Root
Fruit



25| [IIEFRIEones Hob |Food |Stem |

25 | Sida tenuicarpa Vollesen Chifrig Malavaceae Shrub | Medicine | Leaf

N
~

Syzygium guineense (Willd.) DC. Dokima Myrtaceae Tree Food Fruit

N
©

Vernonia amygdalina Del Girawa Astraceae Shrub | Medicine | Leaf

w
-

Morusmesozygia Injori Moraceae Shrub | Food Fruit

H

Arundinaria alpina K. Schum. Kerkeha Poaceae Tree Food Young shot

w
w

H

Diospyros abyssinica ( hiem ) Serkin Ebenaceae Tree Food Fruit

w
o1

H

Allophylus abyssinicus (Hochst.) Imbis Sapindaceae Tree Food Fruit
Radlk.

w
-~

H

Elettaria cardamomum Korerima Zingiberaceae | Shrub | Spice Seed

w
©

iSN
(U

Ziziphus mauritiana Qurqura Rhamnaceae Tree Food Fruit
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Appendix 10: Picture of wild edible plants in the study area

98



99



APPENDICES 11: Picture of Medicinal Plants identified in the study area
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