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EXECUTIVE SUMMARY
Background
A lot of rural populations are facing food insecurity while living in a highly biodiverse
environment that comprises the availability of wild edible plants (WEPs). However, studies
addressing the contribution of WEPs to peoples’ diets are rare and information on nutrient
values of WEPs is lacking. Together with the lack of food composition data on WEPs, the
contribution of WEPs to the diet is under evaluated and neglect by researchers, policy makers
and nutritionists (Figueroa et al., 2009). A healthy diet depends on a diversity of foods rich in
vitamins and minerals and NU-WEP are untapped sources of important micronutrients
(IPGRI. 2002).

Objective
The principal objective of this study was to investigate the contemporary role and
importance of WEPs in the diets of

PLWs & under two children

and to Collect,

document, prioritize and publicize the nutrition contribution of selected WEPs in CAREEthiopia project areas of South Gondar.

Methodology
Guided field walk and collection of WEPs in the study area.
In each kebele the PI`s and trained enumerators and surveyor were carried out a number of
field observations with the help of guidance and interviewed informants to collect WEPs
specimens.
Quantitative dietary assessment and determinants
Quantitative data were collected in 12 kebeles of Ebinat and Simada Woredas using
interviewer administered structured Amharic version questionnaire. The main variable of
interest during the quantitative survey were , Background information about the area, Sociodemographic information of mothers/caretakers, the size of agricultural land the house hold
own , the proportion of land allocated for cereals, legumes and fruit and vegetables, Food
taboos targeting young children and PLWs, the role of WEPs to the diet of PLWs and U2
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children and

KAP of the household towards consumption of WEPs

under different

circumstance and their preference ranking of WEPs for future domestication.
24 hr Dietary Recall

Dietary quality was assessed by asking the consumption of the major food groups (16 food
groups to assess individual dietary diversity score & 10 food groups to assess womens
dietary diversity score ) over the reference period of 24 hours prior to the survey and
calculating dietary diversity score as a composite variable constituted by the food groups.
Focus group Discussion

A qualitative study was conducted in 12 kebeles of the two woredas using focus group
discussion (FGD) technique with 120 KI`s from various groups of community members such
as, men and women from diverse backgrounds: grand fathers and mothers, Elderly women
and Men traditional birth attendants, Religious leaders and community models, livestock
herders, Agriculture experts and representatives of community based associations of the study
area.
Major topics covered during the 12 Focus Group Discussions were:


Knowledge and practices related to feeding practices of children under 2 years &
Maternal nutrition during pregnancy & lactation



Knowledge & practice about WEPs and contribution of WEPs to the diet of U2
children and PLWs diet



Major preparation, Preservation and consumption methods practiced for WEPs



Specific time to consume WEPs (Food availability, occasion)



Current availability and consumption of WEPs compared to the previous time



Major facilitators and barriers s in accessing WEPs



List of WEPs (among collected WEPs collected during the field survey ) they think
better contribute for Maternal and child nutrition and other related topics
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Summary Result
Collection, preservation and identification of WEPs
A total of 54 wild edible plant species were collected and identified. Among which the result
showed that, 38 (70.4%) of the edible plant parts were fruits and the remaining 9 (16.7%), 2
(3.7%) , 2 (3.7%) ,1 (1.9% ) , 1(1.9%) and 1(1.9%) of the edible parts were leaf, seed,
Flower sap , root, gum and young shoot respectively. Very few are eaten as cooked where as
the majority are consumed without any further processing by local communities (Table 1).
Quantitative Dietary assessment and determinants
About 337 (76.6%) and 75 (17%) of the represented households had private or rented
agricultural land, respectively. While 28 (6.4%), used both private and rented land for
agricultural purpose at the time of the survey. In accordance with this, the average size of
agricultural land (owned or rented) per household in all twelve kebeles is 0.85 hectares. On
average only 6.2 % of the land is used for the growing of fruit and vegetables where as 64.0%
& 28.2 % of the land used for the cultivation of cereal and Legume respectively. Regarding
food taboos targeting PLWs and U2 children, about 153 (34.7%) of the total respondents
named at least one food type that is not cultural acceptable to be given to children. Food types
frequently linked with food taboo were cabbage, pepper and honey for children and Chick
pea, pea and bean for PLWs.
Dietary Diversity
The minimum women dietary diversity score of PLWs of the study area was 2.9 which is by
far below the recommended minimum dietary diversity for healthy life. Whereas the average
dietary diversity score of the children for the two woredas was found to be 3.56. Overall, 100
% of the respondents (women and children) have non-diversified diet. Only 2.4 % and 14.64
% of women have animal source foods and vitamin A rich vegetables in their diet during the
last 24 hour before the survey respectively.
WEPs – knowledge, perception and availability
Result on knowledge, perception and consumption of WEPs under different circumstances
showed that the contribution of dietary intakes from WEPs to total dietary intake has little
significance or non existence due to inaccessibility, low knowledge & consumption
frequency of WEPs. However the perception data on WEPS is positive and showed the
potential contribution to the poor dietary intake of cereal dependent community of the studied
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area. These results illustrate the potential of WEPs to the diets which is however not taped.
Furthermore, many women reported unavailability, inaccessibility, lack of knowledge on
preparation, conservation and commercialization as constraints associated with WEPs.
Qualitative study /Focus Group discussion findings
Parallel to the quantitative survey, the qualitative study witnessed analogous findings that,
the majority of households in the study areas rarely use edible wild plants in their diets.
Though WEPs are perceived as important source of nutrients as they practiced previously
(by elders) or heard from their parents their present consumption and contribution to the
nutrient intakes of women and children is minimum or non-existence.
The most frequently mentioned reasons for low contribution of WEPs to the diet of the
community were inaccessibility, low knowledge & consumption frequency of WEPs.
Beside participants from Office of agriculture mentioned lack of reliable data on the
chemical composition of edible wild plants is a major constraint to ignore or underestimate
the role of WEPs in agriculture programs focused on food and nutrition security. They
further suggested that as composition data often is lacking or unreliable, nutrient analysis
or use of substitution values may be necessary.
Proximate composition and Mineral content of selected WEPs
After the quantitative and qualitative dietary assessment, samples of the 14 most commonly used
and currently available species were collected in the study sites .Analysis of

Protein, Fat,

carbohydrate, Ash, Moisture content , fibre , minerals selected by Ethiopian ministry of health to
address micronutrient deficiency ( Fe, Ca, and Zinc ) were done in Food & Chemical research
laboratories of BIT-BDU. For the proximate chemical analysis Official standard methods of
analysis of Association of Official Analytical Chemists (AOAC, 2005) were used and the mineral
contents were determined by the procedure of US epa 200.7 using an Atomic Absorption
Spectrophotometer (ICP-Spectroscopy: "ULTIMA-2"). The analysed WEPS have average energy
value of 188kcal/100gm (61.1-358.8 kcal/100gm) whereas the average

percentage of

carbohydrate, protein, fat was 37.8 (3.9-79.1%), 6.4 (2.7-10.8%), 1.3(0.3-2.6%) respectively. The
mineral composition of revealed that the selected WEPS have On average 360 mg/100gm, 20
mg/100gm and 2mg/100gm of Ca, Fe and Zn respectively. Detail result from the chemical analysis
of 14 widely used WEPs species is present together with pictures of WEPs (Annex 1).

Conclusion
The main conclusions derived from the present study is large proportions of the study community had
low quality diet implying the fact that they are nutritionally insecure and are at risk of developing
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micronutrient deficiencies and other chronic diet related diseases .The study also indicate edible wild
plants have a potential to make important contributions to the nutrient intakes of women and children.
If this is neglected in diet assessments and nutrition interventions our understanding of the overall
dietary adequacy may be misinterpreted and much valuable knowledge of traditional food
diversification may be lost.

Recommendations
Cultivation of the most preferred WEPs and documentation of information about easier and more
efficient WEP use need attention to increase their consumption and therefore improve nutritional
adequacy of the study population. Furthermore, strategies for conservation, production and
commercialization needs due attention to exploit the full potential WEPs can play in improving food
security and better nutrition of the community in general and PLWs and U2 children in particular.
Key words: WEPs, PLWs and U2Children diet, Dietary diversity, proximate and mineral composition
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1. BACKGROUND
In resource-poor settings worldwide, low-quality, monotonous diets are common and the risk
of micronutrient deficiencies is high (FAO, 2013b). Food insecurity is a severe and growing
problem (Brussaard et al., 2010). With close to 218 million people undernourished (more
than one in four Africans) sub-Saharan Africa remains the world’s most food-insecure region
(UNDP, 2012). In Ethiopia many children and mothers are affected by malnutrition.
According to mini EDHS , 2014 the prevalence of stunting among children is 40 %,
underweight 28.7% and wasting is 9.7% percent. Surveys also revealed that the level of
chronic malnutrition among women in Ethiopia is relatively high, with 27 percent of women
either thin or undernourished that is, having a body mass index (BMI) of less than 18.5 kg/m2
(NNP2013-2015). Similarly, the prevalence of anemia among women in the age groups (15–
49) was found to be 17 % (CSA, 2011).

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,
especially crop diversity (IBC, 2007).This raises the questions if and how food insecure
populations make use of biodiversity and Wild Edible Plants (WEPs) and what kind of
potential available WEPs have to contribute to peoples diets. These aspects are particularly
interesting due to the facts that food insecurity is increasing (Brussaard et al., 2010) and
global biodiversity is declining (Chapel and LaValle, 2009). In many regions of the world
this decline has led to the elimination of essential food and nutrient sources, particularly for
rural people (Burlingame et al., 2009). The international community is increasingly
recognizing the potential of biodiversity to increase food security. The Food and Agriculture
Organization (FAO) for instance is aware of the fact that wild foods are significant for global
food security (FAO, 2009). However, studies addressing the contribution of WEPs and
biodiversity to human diets are still rare and there are huge deficits with respect to
information on WEPs nutritional properties. A healthy diet depends on a diversity of foods
rich in vitamins and minerals and NU-WEP are untapped sources of important micronutrients
(IPGRI. 2002). Global supply of food energy is dependent on only a small number of
cultivated species and varieties (FAO, 2013a).
Finding ways to alleviate hunger and poverty doesn’t always depend on new crop varieties
that are bred in a laboratory. Instead, reigniting an interest in—and a taste for—indigenous
and traditional foods can help improve nutrition, increase incomes, restore agricultural
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biodiversity, and preserve local cultures (Amanda et al., 2011).Together with the lack of food
composition data on WEPs, this has led to a routine undervaluation of WEPs in diets and to
their neglect by researchers, policy makers and nutritionists (Figueroa et al., 2009).

Wild edible plants (WEPs) defined as the species that are neither cultivated nor domesticated,
but are available from their wild natural habitat and used as sources of food (Teklit and
Afework, 2015).

If a plant is considered as a wild plant depends on the location. In some areas it may grow
wild, while in other areas it can be protected and managed by farmers. Many WEPs can be
found in different cultivation stages. Those WEPs include roots, shoots, leafy greens, fleshy
fruits, nuts, grains, seeds and other species. Cultural knowledge is important for the harvest
and preparation of these plants (Turner et al., 2011). Investigation on WEPs is characterized
by its multidisciplinarity, involving nutrition, ethnobotany, medicine, anthropology,
analytical chemistry and phytochemistry (McBurney et al., 2004). While food research and
policy tend to distinguish between “wild” and “cultivated” foods, local communities rarely
consider these terms separately (Bharucha and Pretty, 2010). Besides the term “Wild Edible
Plants” the terms “indigenous plants” and “traditional plants” are found in the literature.
These terms describe plants that have been part of food system since several generations.
Throughout this Project the term “Wild Edible Plants” will be used as the focus is rather on
the non-cultivation aspect than on the long-term existence in the food system.

The Food and Agricultural Organization (FAO,2009) maintains that around 30,000 plant
species around the world are edible, but of these, only 7,000 are used as human food
resources. It is estimated that 6,376 indigenous plants exist in Africa (Smith and Eyzaguirre,
2007). From studies in 22 African and Asian countries, on average 90-100 wild species are
used per place and community group. There are indigenous communities using 300 up to 800
WEPs, for instance in India, Ethiopia and Kenya (Bharucha and Pretty, 2010).
However, as a result of socioeconomic changes and urbanization, the global food base is
narrowing. From the 7,000 plant species that have been used for food, 120 species are
cultivated today. Nine of them provide more than 75% of human food and only the three
species maize, wheat and rice provide more than 50% of human food (Frison et al., 2006).
With regard to the total global energy intake, 80% is covered by only 12 species. This
dependence on a few species has been contributing to the declining stock of WEPs and to
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their ignorance in land use planning and implementation, biodiversity conservation, economic
development and official statistics (Asfaw, 2009). Wild edible species are also absent from
regional and national food balances that guide policies on aid, trade and the announcement of
food crises (Bharucha and Pretty, 2010).

Wild-food plant species to world nutrition is still very limited. This is despite their
domestication being an important source of human food and nutrition in these times of
climate change. The promotion of utilization and commercialization of indigenous wild-food
plant species, especially in the arid and semi-arid areas of Africa including Southern Africa,
could provide a viable alternative to sustainable livelihood and community food security
(Fanti et al.,2014).
Finding ways to alleviate hunger and poverty doesn’t always depend on new crop varieties
that are bred in a laboratory. Instead, reigniting an interest in—and a taste for—NU-WEP
foods can help improve nutrition, increase incomes, restore agricultural biodiversity, and
preserve local cultures (Amanda et al.,2011).

A case in point was expressed by BIT-BDU to CARE-ETHIOPIA to investigate the contemporary
role and importance of wild plants in the diets of PLWs & under two childrens and to Collect,
document, prioritize and publicize the nutrition contribution of selected WEPs using quantitative &
qualitative

data

collected

from

in-depth

interview

and

focus

group

discussion

with

randomly/Purposely selected Mothers, Fathers, Grand fathers, Grandmothers, Traditional healers,
traditional birth attendants, Religious leaders and community models, representatives of community
based associations, livestock herders & Agriculture experts of the study area.

2. OBJECTIVE OF THE STUDY
The principal objective of this study was to investigate the contemporary role and
importance of WEPs in the diets of

PLWs & under two children

and to Collect,

document, prioritize and publicize the nutrition contribution of selected WEPs in CAREEthiopia project areas of South Gondar

2.1.

Specific objectives:

 First to Identify, prioritize and documentation (Photos, edible part, preparation methods and
portion size to meet RDA) of Existing acceptable, feasible, affordable, sustainable, and safe
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(AFASS) WEPs in the project area through ethno botanical survey, international and local
knowledge .
 To better interpret the dietary contribution of WEPs, Secondly,

Knowledge, use and

perception of the local community towards consumption of the identified WEPs was
examined.

 Thirdly, a 24 dietary diversity score assessment was conducted to assess the dietary intake of
PLWs and U2 children.
 Fourthly, Conduct FGDs to Identify knowledge practice , consumption status of WEPS by
the local community ; to identify barriers and enablers for consumption of WEPs as well as
to identify BCC and awareness creation strategies to promote use of the selected (Based on
AFASS) WEPs
 Lastly, to conduct

proximate and mineral analysis of selected WEPs to examine the

nutritional contribution and potential of WEPs to the diet of PLWS & U2 children and to use
the information to advocate consumption of WEPs by creating synergy & network across
levels (INGOs and GOs) and Dissemination of findings to CARE- Ethiopia N@c project
areas, zonal, regional & national level.

3. SCOPE OF THE PROJECT

1. Documentation of national and international knowledge toward the potential of WEPs to
food and nutrition security PLWS & under two children
2. Identify , prioritize and documentation (Photos, edible part, preparation methods and
portion size to meet RDA) of Existing acceptable, feasible, affordable, sustainable, and
safe (AFASS) WEP in the project area through ethno botanical survey, Community
participation, international and local knowledge
3. Identify Potential & definite toxic WEPs consumed during food stress time (if any)
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4. Examine the nutritional contribution and potential of WEPs to the diet of PLWS &
under two children

(from national and international food composition data or by

laboratory proximate composition analysis
5. Development of assessment design and tools to collect information on:
 The prominent purposes for which these identified plants are used
 Method of preparation & utilization

by Assessing Knowledge, use and

perception of the local community towards consumption of the identified WEPs
 Womens and under two children `s Dietary diversity /intake data (24hrs recall) of
the study area
 Dietary intake coming from WEPs
 Barriers and enablers for consumption of WEPs
 Changes in consumption pattern following awareness creation and BCC campaign
6. Identify & networking INGOS, GO`S , donors, experts and communities working on the
documentation, advocacy, processing and Utilization of WEPs
7. Identify BCC strategies to promote use of the recommended (Based on AFASS) WEPs by
nutritionists and local community
8.

Awareness creation

about WEPs &

their role to fill micro and macro nutrients

deficiencies and document change in consumption pattern
9. Dissemination of findings to CARE- Ethiopia N@c project areas community, zonal,
regional & national level.

4. LITERATURE REVIEW
4.1.

Wild edible plants: their status and their benefits

In this study, the term “Wild Edible Plants” refers to plants that are not cultivated and that
can be gathered in the field. If a plant is considered as a wild plant depends on the location. In
some areas it may grow wild, while in other areas it can be protected and managed by farmers. Many
WEPs can be found in different cultivation stages. This results from human selection (Heywood,
1999). Those WEPs include roots, shoots, leafy greens, fleshy fruits, nuts, grains, seeds and other
species. Cultural knowledge is important for the harvest and preparation of these plants (Turner et al.,
2011). Investigation on WEPs is characterized by its multidisciplinarity, involving nutrition,
ethnobotany, medicine, anthropology, analytical chemistry and phytochemistry (McBurney et al.,
2004). While food research and policy tend to distinguish between “wild” and “cultivated” foods,
local communities rarely consider these terms separately (Bharucha and Pretty, 2010). Besides the
term “Wild Edible Plants” the terms “indigenous plants” and “traditional plants” are found in the
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literature. These terms describe plants that have been part of food system since several generations.
Throughout this work the term “Wild Edible Plants” will be used as the focus is rather on the noncultivation aspect than on the long-term existence in the food system. According to ethnobotanical
surveys, more than 30,000 plant species are edible. From this amount about 7,000 species have been
used for food (Wilson, 1990). It is estimated that 6,376 indigenous plants exist in Africa (Smith and
Eyzaguirre, 2007). From studies in 22 African and Asian countries, on average 90-100 wild species
are used per place and community group. There are indigenous communities using 300 up to 800
WEPs, for instance in India, Ethiopia and Kenya (Bharucha and Pretty, 2010).

However, as a result of socioeconomic changes and urbanization, the global food base is narrowing.
From the 7,000 plant species that have been used for food, 120 species are cultivated today. Nine of
them provide more than 75% of human food and only the three species maize, wheat and rice provide
more than 50% of human food (Frison et al., 2006). With regard to the total global energy intake,
80% is covered by only 12 species. This dependence on a few species has been contributing to the
declining stock of WEPs and to their ignorance in land use planning and implementation, biodiversity
conservation, economic development and official statistics (Asfaw, 2009). Wild edible species are
also absent from regional and national food balances that guide policies on aid, trade and the
announcement of food crises (Bharucha and Pretty, 2010).

4.2.

The multiple benefits of WEPs

The position of WEPs in local food resource systems and their multiple and often over-lapping
functions in relation to nutrition can be set in a framework as outlined in Figure 1.

The upper part of the framework builds on the widely used conceptual framework of
nutrition problems in society (Jonsson,1984), with subsequent adaptations to also include
“care giving behaviour” and not only human food and health concerns but also those of
livestock (Engle et al. 1997, Eide and Oshaug,1999). Factors of food, care and health at
the household level are closely interlinked and strongly related to women's knowledge,
control of resources and position in society.
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The lower part of the framework places edible wild plants in the broader setting of resources
available for food acquisition (Antonsson-Ogle et al., 2000). They are harvested from very
diverse habitats in rural food systems, niches that Chambers (1990) has called “unobserved
microenvironments”. This includes not only home-gardens, backyards and fields, but also
many additional sites not usually considered as food resource habitats, for example dykes,
common lands, forests, road sides, water bodies or marsh lands. Knowledge about wild
plants is important to enhance the utilization and conservation of diversity. People in rural
areas of Ethiopia, particularly elders, have a deep and time‐tested indigenous knowledge
concerning the availability, management and use of Wild Edible Plants (WEPs). The
knowledge, values and beliefs of the caregivers, most importantly women, will determine the
nutritional contribution of wild plants through their multiple uses as foods, feeds or
medicines.

4.2.1. Micronutrient deficiencies and the role of edible wild plants
Micronutrient deficiencies are among the high priority public health concerns in many
countries. Several global meetings, including the UNICEF World Summit for Children
(1990), the ACC/SCN Policy Conference on Micronutrient Malnutrition (1991) and the
International Conference on Nutrition (1992) have called for global action to address
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micronutrient deficiencies. However, in developing countries diets are often cereal based and
contain only a small share of animal foods, fruits and vegetables. Within this group, gathered
wild vegetables and fruits deserve greater attention, as our reviews show numerous examples
on how they are easily accessible, culturally accepted and inexpensive sources of vitamins
and minerals to many rural population groups. In many areas WEPs play an important role in
supplementing staple foods with micronutrients and represent nutrition quality for both the
rural and urban population in sub-Saharan Africa (Termote, 2011). Wild vegetables are a rich
source of micronutrients and the nutritional quality is often comparable or even superior to
cultivated species (Guerrero et al., 1998; Ogle, 2001; Turan et al., 2003).
However, the data on the contribution of local vegetables and fruits, even the cultivated varieties,
is often too fragmentary to be useful in the development of food based strategies (Haddad and
Oshaug 1999, Ruel and Levin 2000). Yet the diversity and number of examples from different
regions indicate their importance at an aggregated level.
Micronutrient data are part of the results in many different types of studies on WEPs, including
anthropological and ethnographic work, botanical inventories, chemical analyses, dietary intake
reports and intervention studies (Becker,1983, 1986, Booth et al., 1992, FAO,1989, 1991, Grivetti
and Ogle,2000, Kuhnlein and Turner,1991, Scoones et al.,1992). This illustrates the interest in this
research area by many disciplines and brings to our attention the wide range of inputs, from the
agro-ecological and botanical, to the socio-cultural aspects, that is needed to capture the nutritional
importance of wild plant use. It also shows that many studies have been conducted in professional
isolation e.g. they are simple inventories or composition reports and that more systematic and
interdisciplinary studies of the current nutritional role of wild plants are relatively few. From our
review on research on wild foods and micronutrients, we conclude that there is a lot of evidence
that edible wild plants provide important micronutrients throughout the year in many rural
agricultural societies. Such species thus play critical roles during periods of drought and civil
unrest, and knowledge of these species may be the most important determinant as to whether
individuals or families maintain nutritional wellbeing, become malnourished, or succumb (Grivetti
and Ogle, 2000).

Dietary intake studies
A subset of the research publications on WEPs has included dietary intake studies are summarized
in Annex 5. These provide important examples of the major nutritional contributions that wild
plants can make to different population groups and at the same time they illustrate many of the
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problematic features of dietary assessments in wild edible plant research. These include for
example the necessity to identify botanically an often large number of species that may be used,
the variation between sites in species use, the social and ethnical differentiation in use, their often
low status and the lack of data on chemical composition. From a methodological view point the
studies in Annex 5 illustrate how researchers have made use of combinations of methods to make
in depth assessments possible (Fleuret,1993, Ogle & Grivetti,1985, Omori & Greksa,1996 and
Uiso & Jones,1996).

Lack of composition data on wild foods
The conversion of consumption data on wild foods to nutrient intake often poses practical problems.
Composition data, especially micronutrient data on wild foods, are not usually included in food
composition tables, or the values are questionable, as the tables do not indicate references or
analytical methods used (Grivetti and Ogle,2000). In this situation, researchers interested in the role of
wild foods in contemporary diets either need to make assumptions founded on unreliable tables or use
substitute values from similar products, or they have to include analyses of chemical composition.
Annex 6 provides an overview of published researches that have integrated chemical analysis into the
studies to allow interpretation of the nutritional significance of wild foods in diets.

4.2.2. Security in times of food shortage
Since a long time WEPs have been a “hidden harvest” to farmers. Many WEPs can be found within or
around their fields (Bharucha and Pretty, 2010). According to several studies, populations can become
heavily reliant on the “free”, readily accessible WEPs in times of food insecurity due to natural or
man-made disasters (Muller and Almedon, 2008). This association led to the development of the term
“faminefoods”. The potential importance of WEPs in Ethiopia during times of low agricultural
productivity is also rooted in their innate resilience to short-term climate change. Exotic species are
often not that resilient (Fentahun and Hager, 2009). Exotic vegetables are often not able to adapt to
local environments and need intensive production systems (Shackleton et al., 2009). Even if WEPs
cannot completely bridge the gaps of demand and supply, those gaps would be much wider without
them (Bharucha and Pretty, 2010). However, the dependency on WEPs can also lead to their
depletion, especially when it’s coupled with population growth (Vodouhe et al., 2009). Until now,
food security policies worldwide have too less acknowledged the significance of WEPs. This has
often constrained food security and biodiversity conservation (Dovie et al., 2007).

4.2.3. Source of income
WEPs also have another “safety net” function in terms of money earned from their sale. This is
especially important in isolated regions without insurance mechanisms, but with high price, health
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and environmental risks (McSweeny, 2003). According to several studies wild fruits are an important
source of income through commercialization (Styger et al., 1999; Teklehaimanot, 2004). Even though
there are no global estimates of the economic value of wild foods, there is no doubt that their use and
trade becomes important during economic hardship (Bharucha and Pretty, 2010). These days an
increased attention on the contribution of wild foods to rural livelihood and poverty reduction can be
observed. In some communities in southern Africa, the sale of WEPs can amount to 50% of the total
net income (Wiesum and Shackleton, 2005). The use of WEPs as source of income In Ethiopia WEPs
is also common. The widely sold wild indigenous fruit species at local level are Dovyalis abyssinica,
Mimusops kummel, Ximenia americana, Adansonia digitata, Annona senegalensis, Balanites
aegyptiaca, Flacourtia indica, Oncoba spinosa and Syzyguim guineense. Whereas Mimusops kummel
and Ziziphus spina‐christi are marketed at national level, Balanites egyptiaca and Tamandus indica
marketed internationally (Teketay and Abeje, 2004).

4.2.4. Diverse uses
WEPs are not only used as a food source, but also as medicine, flavourants, building material,
tools, thirst quenchers and for chewing (Bharucha and Pretty, 2010). They can also be used as
fodder and fertilizer or for crop pollination and pest and predator control. The wild relatives
of cultivated plants offer genetic diversity that can be applied in crop improvement (Scherr,
2003). In addition, wild edible trees in Africa can play an important role with regard to crop
diversification and agroforestry development for sustainable agricultural production (Assogbadjo
et al., 2012).

4.2.5. Cultural identity
For communities that traditionally use wild foods, this often represents a key element of their
culture and a link with the land of origin (Pretty, 2007; Pilgrim and Pretty, 2010).

4.3.

Edible WEPs data & the use of WEPs in Ethiopia and their food group

WEPs are consumed during periods of ample food production to supplement the staple food
and to fill the gap of seasonal food shortage, whileothers are consumed during famine,
drought, war and other hardships. Examples of WEPs consumed during famine are:
Amaranthus graecizans, Amorphophallus gallaensis, Balanites spp., Commelina spp.,
Corchorus olitorius, Cyprus bulbosus , Dobera glabra, Erucastrum arabicum, Guizotia
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scabra, Maerua angolensis, Piliostigma thonninghii, Portulaca spp. and Urtica simensis
(Guinand and Dechassa 2000).

These days, anthropogenic and natural factors are threatening the natural ecosystem. As a
result the diversity of WEPs is decreasing from time to time. Besides, due attention has not
yet been given to study the genetic erosion of WEPs and factors affecting it. As such, the
state of intra‐specific diversity of WEPs is not well known. Even the available limited studies
on WEPs covered only about 5% of the country’s districts (Lulekal et. al. 2011).

The limited studies conducted in some parts of the country and summarized by IBC (2012)
indicated the presence of WEPs of significant importance for local people. For instance,
Awas (1997) reported 84 WEPs in Gambella Region. Awas and Zemede (1999) have also
reported 25 WEPs used by the Bertha People of the Benshangul Gumuz Region. In addition,
the limited available information indicate the following;
i)

More than 80 wild‐food species were identified in North and South Omo Zones of
SNNP (Southern Nations, Nationalities and Peoples) Region of Ethiopia (Guinand &
Dechassa, 2000);

ii)

One‐hundred‐thirty species of wild plant species were reported to be edible in
Alamata, Cheha, Goma and Yilmana Denssa districts of Tigray, SNNP, Oromia and
Amhara regional states, respectively (Addis et al.,2005);

iii)

Sixty‐six edible plant species were documented in Derashe and Kucha Districts of
South Ethiopia (Balemie and Fassil,2006);

iv)

Forty‐six species of edible wild fruits were documented in Adiarkay, Debark and
Dejen districts of Amhara region of the country (Mengistu and Herbert, 2008);

v)

Thirty‐eight wild plant species were reported as food sources in Kara and Kwego
semi‐pastoralist people in Lower Omo River Valley, SNNP region of the country
(Teklehaymanot & Mirutse, 2010);

vi)

In Benna Tsemay district of the SNNP Region of Ethiopia, 30 wild edible trees and
shrubs were identified and documented (Assefa & Tesfaye, 2011);

vii)

In Boosat and Fantalle districts of Oromia region 37 WEPs were identified and
documented, and about 24.3 % of them were locally marketed (Hunde et al., 2011).
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There are also studies conducted which have wider area coverage and has national
perspective, mostly based on herbarium specimens, literature review and also field studies.
Some of the studies include the following:
i) Asfaw (1997) reported the presence of 170 species of noncultivated angiosperms
consumed by Ethiopians, and of these 29% are wild and weedy indigenous
vegetables;
ii) Teketay et al. (2010) documented information on 378 WEPs of Ethiopia;
iii) According to Asfaw & Mesfin (2001), there are 203 WEPs in Ethiopia.
iv) The study conducted by Lulekal et al. (2011) also revealed the presence of 413
WEPs in the country. Among which ,Shrubs represented 31% of species followed by
trees (30%), herbs (29%) and climbers (9%). Families Fabaceae (35 species),
Tiliaceae (20) and Capparidaceae (19) were found to be represented by the highest
number of edible species. About 56% (233) of species have edibility reports from
more than one community in Ethiopia.
Leaves, stems, fruits, flowers, tubers, barks, seeds, roots, and so on, of lots of WEPs are still
consumed for their dietary value in many communities around the globe. Some of these WEPs
are used as primary food sources while others are used as secondary condiments in dishes
prepared from domesticated cultivars (Lockett and Grivetti, 2000). Fruits were reported as the
commonly utilized edible part in 51% of species. These plants play an important role as a source
of energy and micronutrients (Afolayan and Jimoh, 2009; De Caluwé, 2010a and
2010b).Nutritional analysis results of WEPs 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). In addition, Becker (1983) reported the presence of vitamins A,
B2, and C in WEPs of Senegal. Research on six WEPs from Spain also confirmed the occurence
of lipids, fatty acids and carotenes in the leaves of these species (Guill-Guerrero and RodriguezGarcia,1999). Protein content in a proportion that is comparable to the amount in domesticated
plants was also reported from a nutritional study of WEPs in South Africa (Afolayan and Jimoh,
2009). A study on the dietary value of eight wild edibles in Iran and India also showed the
presence of sodium, calcium, potassium, iron, zinc, protein, and fat in a ratio comparable to that
found in cultivated plants (Aberoumand, 2009). Generally, the information available from the
nutritional analysis of WEPs shows their potential contribution to dietetic diversity and food
security.
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However to the best of our knowledge in Ethiopia Nutritional analysis reports on WEPs is
not available and so far a considerable amount of research has been conducted on WEP
ethnobotany with an emphasis on field surveys and documentation. Table 3 reveals the
Major WEPS in Amhara Region and their food groups (Base on their edible part) to be used
in dietary diversity score studies as summarized by Lulekal et al. (2011) .

Table 1: WEPs and their food group (Edible part) in Amhara Region

No

WEP species

Family

Local Name

Used part*

Food Groups**

1.

Acacia aibida Del.

Fabaceae

Grar

Seed

Nuts and seed

2.

Acacia etbaica Schweinf.

Fabaceae

Girar

Gum

All Starchy staple
foods

3.

Acacia nilotica (L.) Willd. ex Del.

Fabaceae

Grar

Bark and fruit

Beans and peas

4.

Acacia Senegal (L.) Wild.

Fabaceae

Grara

Seed

Nuts and seeds

5.

Acacia sieberiana var. laoodii
(Burtt- Davy) Keay and Brenan

Fabaceae

Nech-girar

Gum

All Starchy staple
foods

6.

Acanthus sennii Chiov.

Acanthaceae

Kusheshilie

Nectar

7.

Acokanthera schimperi (A. DC.)
Schweinf.

Apocynaceae

Merenz

Fruit

8.

Argemone mexicana L.

Papaveraceae

Dandaro

Seed

9.

Albizia schimperiana Oliv.

Fabaceae

Sessa

Gum

All Starchy staple
foods ***

10.

Allophylus abyssinicus (Hochst.)
Radik.

Sapindaceae

Imbis

Fruit

Beans and peas

11.

Arundinaria alpina K. Schum.

Poaceae

Kerkeha

Young shoots

12.

Bosioellia papyrifera (Del.) Hochst.

Burseraceae

Meker

Gum

13.

Capparis decidua (Forssk.) Edgew.

Capparidaceae

Gumero

Fruit

Carissa spinarum L.

Apocynaceae

Agam

Fruit

Cordia afikana Lam.

Boraginaceae

Wanza

14.

15.

Fruit

Other Vegetables

Nuts & Seeds

Other vegetables
***
All Starchy staple
foods ***
Other vitamin Arich vegetables and
fruits
All Starchy staple
foods & Beans
and peas
Other Vitamin A
rich vegetables &
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fruits , Beans &
peas

16.

Cyperus usitatus Burch.

Cyperaceae

Engicha

Bulb

Beans and peas

17.

Douyalis abyssinica (A. Rich.)
Warb.

Flacourtiaceae

Koshim

Fruit

Vitamin A rich
vegetable and
fruits

Eriobotrya japonica (Thunb.) Lindl.

Rosaceae

Woshimela

Fruit

Erythrina Brucei Schweinf.

Fabaceae

Korch

Root

20.

Euclea racemosa Murr.

Ebenaceae

Dedaho

Fruit

21.

Ferula communis L.

Apiaceae

Dog

Young shoot

Other Vitamin A
rich vegetables

18.

Vitamin A rich
vegetable and
fruits
All Starchy staple
foods & Beans
and peas

19.

Other Vitamin A
rich vegetables &
fruits , Beans &
peas

Ficus mucuso Ficalho

Moraceae

Shola

Fruit

Other Vitamin A
rich vegetables &
fruits , Beans &
peas

Ficus ovata Vahl.

Moraceae

Warka

Fruit

Other Vitamin A
rich vegetables &
fruits , Beans peas
Other Vitamin A
rich vegetables &
fruits , Beans &
peas

22.

23.

24.

25.

Ficus palmata Forssk.

Moraceae

Yekola-Beles

Fruit

Lantana camata L.

Verbenaceae

Yeregna
genfo

Fruit

All Starchy staple
foods & Beans
and peas

Sapindaceae

Sembo

Fruit

Other Vitamin A
rich vegetables &
fruits , Beans &
peas

Fruit

All Starchy staple
foods & Beans
and peas

26.
Lepisanthes senegalensis (Juss.ex
Poir.) Leenh
27.

Mimusops kumme

Sapotaceae

Ishe

28.

Momordic ajbetida Schumach.

Cucurbitaceae

Ye’kurra areg
Fruit and tuber

29.
Morus alba L.

Moraceae

Injori

Fruit

All Starchy staple
foods & Beans
and peas
Other vitamin Arich vegetables and
fruits
& All Starchy
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staple foods

30.
31.
32.

Physalis micrantha Link

Solanaceae

Yefereng
Awit

Fruit

Phytolaca dodecandra L. H'erit.

Phytolacaceae

Indod

Leaf

Rhamnaceae

Gesho

Rhamnus prinoides L’Herit.

Other vitamin Arich vegetables and
fruits
Vitamin A-rich
dark green leafy
vegetables
Vitamin A-rich
dark green leafy
vegetables , All
Starchy staple foods
Other vitamin Arich vegetables and
fruits
Other vitamin Arich vegetables and
fruits
& All Starchy
staple foods

Leaf and stem
33.

Rosa abyssinica Lindley

Rosaceae

Kega

Fruit

34.

Rubus uolkensii Engl.

Rosaceae

Yedega
Injorii

Fruit

35.

Saluadora persica L.

Salvadoraceae

Mero

Fruit

36.

Sporobolus afikanus (Poir)

Poaceae

Muriye

Seed

Schinus molle L.

Anacardiceae

Qundo

Fruit

Syzyyium guineense (Willd.) DC.

Myrtaceae

Dokma

Fruit and Leaf

39.

Tagetes minutu L.

Asteraceae

Zwdearem

Leaf

40.

Thymus serrulatus Hochst.

Lamiaceae

Yedega
Tosign

Whole part

Urtica simensis Steudel

Urticaceae

Sama

Leaf and stem

Ximenia amerkana L.

Olacaceae

Inkoy

Fruit

37.

Other vitamin Arich vegetables and
fruits
Nuts & Seeds
Other vitamin Arich vegetables and
fruits
Other vitamin Arich vegetables and
fruits

38.

All Starchy staple
foods ***
Other vegetables

Vitamin A-rich
dark green leafy
vegetables

41.

42.

Other vitamin Arich vegetables and
fruits

*Summary of WEPs based on Edible part : Bark & Fruit 1/42, Bulb 1/42, Fruit 21/42, Fruit & Leaf 1/42,
Fruit & Tuber 1/42, Gum 4/42, Leaf 2/42, Leaf & stem 2/42, Nectar 1/42, Root 1/42, Seed 4/42, Whole part
1/42 & Young shoot 1/42
**Food groups based Minimum Dietary Diversity – Women (MDD-W) (FAO & FANTA,2014)
*** Rich in Minerals
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4.4.

Conclusion

Despite the substantial evidence that wild foods represent a significant part of the global food basket,
literature on food security has been focusing on cultivated foods (Ericksen et al., 2009). In
comparison to cultivated foods, wild vegetables are often more resilient, need less care and are rich in
micronutrients. Furthermore it was shown that WEPs are important in times of food shortage, that
they have diverse other uses and can represent cultural identity. However, even if nutritional
properties of several WEP species are identified, the documentation of the contribution of macro- and
micronutrients from WEPs to the diets remains a necessary research objective. Furthermore wild
foods need more attention for ecological, agronomic and marketing research (Leakey, 1999). To
preserve the significance of wild foods, it is important to integrate policies on food security,
agriculture and conservation (Bharucha and Pretty, 2010). Different projects that intend to increase
wild food consumption and prevent traditional communities to be hit by the ‘nutrition transition’ exist
(Pilgrim et al., 2009). In addition, more and more evidence demonstrates that participatory
domestication of high value WEPs could be a feasible strategy to improve nutrition security and
farmer's income while protecting the environment from overexploitation (Leakey, 1999 & Leakey et
al., 2003).

5. MATERIALS AND METHODS
The studies included in this project are based on field observations, Key informant interviews
(KII), Focus group discussions (FGD), dietary diversity study, collection ,identification and
ranking

WEPs in the study area

and laboratory analysis (Proximate and mineral

composition) of the top 14 ranked WEPs. For the study twelelve kebeles representing the
three agro-ecological regions of Ebinat & Simada woredas were selected.

5.1.

Study area Selection

The two woredas are located in CARE-Ethiopia N @ C Project areas of South Gondar Zone,
Amhara Regional State of Ethiopia. They are located in the northern highland part of Ethiopia
known to be chronically food insecure. Scouting survey of the study area was done .

Accordingly, basic information was collected from Simada & Ebinat wereda offices, CAREEthiopia Amhara office, traditional healers, leaders of kebele administration, natural resource
management/Forestry experts, religious leaders and local people before conducting field
study. This gave us a general impression to identify the study sites. Following this, a total of
12 Kebeles (Embacheko, Eyada , Mechena , Jimman , Gela matebeya and Balarb of Ebinat
kebeles of Ebinat woredas and Medkahana Yequas abo , Sergawit , GUjini , Giraru and
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Ashara & Argana kebeles of simada woreda) representing the three agro ecological zones
of the two woredas were selected.

5.2. Training of Data Collectors
Field observation & WEPs specimen collection , dietary diversity study , WEPs knowledge,
perception and availability data was collected using 24 experienced enumerators and with 24
local guides and 2 principal investigators . The enumerators were proficient in local
languages & culture. Two days intensive training was given to the enumerators before
deploying them to the actual data collection. The training sessions was cover overall
introduction about the assessment, discussion on ethical data collection, orientation on
general principles of data collection, line by line discussion on the tool, paired in-class mock
interview, field mock interview and discussion on the mock interviews.
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Figure 1: Map of N@C WEPs study Districts.

5.3.

Informant selection
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The Quantitative survey was employed proportional stratified/Cluster sampling technique.
Based on the sampling frame developed from the EPI registration book of HEWs,
households having children aged under two and /or a pregnant woman will be identified
using simple random sampling technique. The total sample size 440 households were
distributed to the two woredas proportionally to their total population size. Then the allocated
sample size was distributed to the available agro-ecological zones of the respective woredas
depending on their population size composition.

5.4.

Data collection

Ethnobotanical data was collected between 10-20-Decemebr 15, 2015, following the method
by Martin (1995), Cotton (1996) and Cunningham (2001). Accordingly, semi-structure
interview, guided field walk was applied to collect WEPS of the study area, obtain KAP of
the local people on WEPs. All of the interviews were held based on check list of questions
prepared before hand in English language and translated into Amharic, the language of the
inhabitants and back translated to English to check consistency of translation of the language.

5.4.1. Field observation/ guided field walk
During guided field walk, the interview was conducted, while walking through the study sites to
collect the data on WEPs. Accordingly, a number of field observations was performed with the help
of guidance and interviewed informants to collect WEPs specimens. Full notes about the mode of
collection, land forms, soil type, the nature of human activities and habit and habitat were recorded on
site. Based on ethnobotanical information provided by informants, collected voucher specimens
during guided field walk were pressed, numbered and vernacular names were given on each sheets
and dried. Some of informants, study sites and WEPs species were

photographed in order to

document ethnobotanical information. Most of the botanical identification was performed in office by
using taxonomic keys in published volumes of the flora of Ethiopia and Eritrea.

5.4.2. Dietary Diversity data collection
Face to face interviews with 440 PLWs & Mothers of U2 children was carried out in the
homes of the respondents. To make possible an evaluation of the significance of WEPs in the
overall diet of the respondents, an adapted food frequency methodology with a recall period
of 24 hours was used in food consumption interviews with PLWs & Mothers/Caregivers of
under two children`s. The survey instruments was developed on the basis of information from
the initial visits to the study areas and identified WEPs was included in to the 16 food groups
proposed for the individual dietary diversity score (IDDS) (FAO, 2011) and 10 food groups
proposed for Minimum dietary diversity-Womens (M-WDD (FAO & FANTA, 2014).
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Specific care was take to cover foods commonly available in the area, especially local
(Cultivated and Wild) vegetables, fruit. Beside the close and open ended questions was
included the following:
1. Background information about the area
2. Socio-demographic information of mothers/caretakers
3. Food frequency/Dietary diversity (PLWs & Mothers /Care givers of under two children)
4. Knowledge, use and perception of the house hold on WEPs
5. Barriers/Taboos and enablers/Motivation for consumption of WEPs by PLWs
6. Barriers and enablers/Motivation for consumption of WEPs by under two Children

The questionnaire was initially be prepared in English language and later translated into
Amharic language by the principal investigators and back translated to English to check
consistency of translation of the language. Prior to data collection, the questionnaire was
pretested among 20 households (10 with pregnant women, 10 with mother/caregiver of under
two children) and modifications was made accordingly. Maximum effort was made to assure
privacy and comfort to the participants. Strict onsite supervision was made by the principal
investigators.

5.4.3. Key informant Interview & Group Discussion
In addition to the information gathered from selected households, the community as a whole
had several opportunities to attend meetings and engage in activities in which their unique
knowledge could be shared, debated, and included as an important component of the study. A
total of 12 focus group sessions were conducted by the principal investigators with the
assistance of local facilitators from kebele Agriculture and health office These meetings took
place over the duration of the study period (December 25-30, 2015 ), providing an
opportunity for community input on the research design and results dissemination. These
activities also served to gather the background information necessary to contextualize the
data collected through surveys, interviews, and subsequent focus group sessions. At the start
of each session a briefing was held to discuss the goals and requirements of the project. After
the initial presentation, an informal focus group discussion was conducted to determine:


Knowledge and practices related to feeding practices of children under 2 years and PLWs



Cultural habits/Food taboos affecting child feeding practice of U2 children & PLWs



Community Knowledge and perception about WEPs
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How do you evaluate the contribution of WEPs to the diet of mothers and U2 children
(Previous and current)



WEPs known to the community, their importance to food security and cultural
traditions, and the degree to which each species was appreciated.



The major barriers in accessing WEPs



What are the major facilitators in accessing WEPs



The availability and consumption of WEPs today and in previous time



The major WEPs they think better contribute for Maternal and child nutrition

Beside information about the local names and uses of various species was obtained.
Botanical samples for each of the selected WEPs from WEPs mentioned by survey
respondents and identified during the field survey were collected with help from participants
and field assistants.

5.4.4. Proximate composition and Mineral Analysis of selected WEPs

Proximate composition
Official standard methods of analysis of Association of Official Analytical Chemists (AOAC,
2005) were used for proximate chemical analysis of prepared weaning foods.

Determination of Moisture Content
Empty dishes were dried using drying oven for 1h at 105oC, transferred to the desiccators
(with granular silica gel), cooled for 30 min, and weighed. About 2.00g of

samples were

transferred to the dried and weighed dishes. The dishes and their contents were placed in the
drying oven at 105oC for 5hr and were cooled in desiccators and reweighed. Then, the
moisture content was estimated by the formula:-

Determination of Total Ash Content
The crucible which was used for the analysis was cleaned and drying at 120 0C. Then the
crucible was removed from the oven (Oven Model FN 400) and cooled in desiccators. The
mass of the crucible was measured by analytical balance (M1). About 5gram of the sample
was weighed in to crucible (M2). The sample was then placed in muffle furnace (Thermolyne,
Model 48000) at 5500C until white ash color is obtained. Then the crucible was removed
from the furnace and placed in the desiccator. Finally the mass was weighed (M3).
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Ash= [M3-M1] *100 %
M2-M1
Where M1= Weight of the dish
M2= Weight of fresh sample and dish
M3= Weight of ash and dish

Determination of crude protein
A digestion flask containing about 1 g of sample, to which 6 ml of acid mixture (conc.
Sulphuric acid and conc. orthophosphuric acid) and about 3g of catalyst mixture (K2SO4 and
Selenium) were added and exposed to about 370 0C in order to allow digestion. Then,
distillation took place by adding 25 ml of 40% NaOH and using 25 ml of boric acid with 10
drops of indicator solution. Finally, the distillate was titrated with standardized 0.1N
sulphuric acid to a reddish color. Then, crude protein content was estimated using the
formula:
Total nitrogen= (((V2-V1)* N*14.007*100)/W)
Protein = 6.25*total nitrogen

Determination of crude fat content
Crude fat was determined by exhaustively extracting a known weight of sample in petroleum
ether (boiling point, 40 to 60oC) in a soxhlet extractor. The ether was evaporated from the
extraction flask. The amount of fat was quantified gravimetrically and calculated from the
difference in weight of the extraction flask before and after extraction as percentage. The
extraction flask were cleaned, dried in drying oven at 92oC for 1h, cooled in desiccators for
30 min, and then weighed. The bottom of the extraction thimble was covered with about 2cm
layer of fat free cotton. About 2g of fresh samples (in triplicate) were added into the
extraction thimbles, and then covered with about 2cm layer of fat free cotton. The thimbles
with the sample content were placed into soxhelt extraction chamber. The cooling water was
switched on, and a 70ml of petroleum ether was added to the extraction flask through the
condenser. The extraction was conducted for about 4 h. The extraction flasks with their
content were removed from the extraction chamber and placed in the drying oven at 92oC for
about 1h, cooled to room temperature in the desiccators for about 30min and re-weighed.
W= W2-W1
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Where; W= weight of fat; W2= weight of extraction flask after extraction (wt. of flask & fat)

W1 = weight of extraction flask before extraction (wt. of flask);
WD = weight of fresh sample.

Determination of crude fiber content
1.5 g weighed sample was transferred into a 600 ml beaker and approximately 200 ml of
1.25% sulfuric acid was added and then boiled for 30 min. Recording took place by placing a
watch glass over the mouth of the beaker. After 30 min heating by gently keeping the level
constant with distilled water, 20 ml 28% KOH was added and again boiled gently for another
30 min. Subsequently, washing was conducted with 1% sulfuric acid and NaOH solution.
o

Next, the sample was filtered and dried in an electric oven (Oven, Model FN 400) at 130 C
for 2 h. Then it was cooled at room temperature for 30 min in a desiccator and weighed, and
o

finally transferred to muffle furnace (Thermolyne, Model 48000) for 30 min ashing at 550 C.
Afterwards, the sample was cooled again in a desiccator and re-weighed. The crude fiber
content was determined using equation:

Where: W1 = weight of (Crucible + sample) after drying; W2 = weight of (Crucible +
sample) after ashing; W3 = weight of fresh sample.

Determination of crude carbohydrate
Total carbohydrate content of the samples was determined by subtraction of the above tested
parameters from 100%
Total carbohydrates [%] =100- [%Moisture + % Protein+ % Fat + % Ash]

Determination of energy
The energy values for one gram of the three groups of nutrients which provides the body with
energy were calculated by using specific values of Atwater factors for protein, fat, and total
carbohydrate as recommended by Birch et al. (1980).
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Where:
P = Protein content (%).
F = Fat content (%).
C = Available total carbohydrate (%).

Mineral and Antinutritional Factors analysis and determination of
phytate/Mineral Molar Ratio
Calcium, iron, and zinc were determined by the procedure of US epa 200.7 using an Atomic
Absorption Spectrophotometer (ICP-Spectroscopy: "ULTIMA-2"). After removal of organic
materials by dry ashing, the residue was dissolved in dilute acid. The solution was sprayed
into the flame of Atomic Absorption Spectrophotometer (ICP-Spectroscopy: "ULTIMA-2")
and the absorption of the metal to be analyzed was measured at a specific wavelength.

Where: W = weight (g) of samples; V= volume (V) of extract; a = concentration (μg/ml) of
sample solution; b = Concentration (μg/ml) of blank solution.
Phytic acid content was determined as described by Wheeler & Ferrel (1971). Briefly, the
sample (0.2 g) was extracted four times for 40 min with 3% Trichloracetic acid (TCA) and
then centrifuged for 30 min at 5000 rpm. Aliquot (10 mL) of the supernatant was precipitated
with 4 mL FeCl3 solution containing 0.2% FeCl3 in 3% TCA. The solution was heated for 45
min in a water bath (Aston VII) at 100 °C and centrifuged at 5000 rpm for 15 min. The
Fe(OH)3 obtained was dissolved in 40 mL of hot 3.2 N HN03 and the Iron determined
calorimetrically (Corning Calorimeter, 253). The absorbance of the solution was read in a
spectrophotometer (Perking Elmer Lambda 3B) at 480 nm against a reagent blank for each
set of sample. The Iron content was calculated from a standard curve. Phytate phosphorus
was calculated from determination assuming 4:6 Iron: Phosphorus molecular ratio. Phytic
acid content was determined by multiplying the phytate phosphorus content by a constant
factor of 3.55 based on the empirical formula C6P6O24H18.
Among the techniques used to determine the bioavailability of minerals in the human body
measuring the molar ratio of phyate and minerals in the food is suggested by several authors
(Morris & Ellis, 1989). The suggested desirable molar ratios levels for mineral absorption
are phytate:iron < 1 (Hallberg et al., 1989), phytate:zinc < 15 (Turnlund et al., 1984;
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Sandberg et al., 1987; Morris and Ellis, 1989),, phytate:calcium < 0.24 (Morris and Ellis,
1985). The mole of phytate and minerals was determined by dividing the weight of phytate
and minerals with its atomic weight (phytate: 660g/mol; Fe: 56g/mol; Zn: 65g/ mol; Ca: 40
g/mol). The molar ratio between phytate and mineral was obtained after dividing the mole of
phytate with the mole of minerals.
For the Determination of tannin content 0.2g of the milled sample was weighed into a flask
and 10ml of 4% helin methanol was pipette and close the flask with Paraffin. Shake for 20
minutes on a wrist action Shaker Centrifuged for 10 minute (4500 revolution per minutes).
Absorbance of the standard Solution, Sample extract and Sample blank were read 20 minute
after incubation in the Spectrophotometer at 500nm exactly.
%Tannin =

Where:
AU = Absorbance of unknown
Cstd = Concentration of Standard

5.5. Data analysis

A Std = Absorbance of Standard

5.5.1. Quantitative data analysis
Data collected during the household surveys were entered into spreadsheets and converted for
descriptive statistical analysis using SPSS 16 . The main variable of interest, WEPs of the
study Area, Socio-demographic profile of households , Agricultural land ownership (land
allocated for cereal, legume and fruit and vegetable production),Food Taboo , Dietary
diversity score, WEPs – knowledge, perception and availability , Limitations associated with
WEPs availability and quality , WEP consumption status and frequency, WEPs available,
harvested, and eaten by household members. However, during home visits, we found that the
survey questions were often answered collaboratively by several family members who made
an effort to represent the consumption patterns of their relatives by singling out specific
groups such as children, pregnant women, and elders when discussing WEP species
preferences, harvest activities, and consumption rates..
Data on the different reasons or motivations given by the survey respondents for harvesting
WEPs were analyzed by calculating the incidence (i.e., 0 or 1) of a given motivation for
different types of WEPs (fruit, vegetables, nuts, roots, barks) .
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5.5.2. Qualitative data analysis
The qualitative data collected in focus group discussions were analyzed to help inform the
quantitative data collection and analysis, complementing our understanding of the issues at
hand. Focus group discussions were approached using the constant comparison technique
(Glaser and Strauss 1967), which involves creating broad categories of incidents (in this case,
discussion topics and responses) that are later used to develop theories that can be applied to
the research question (Grove 1988). Preference ranking sessions were analyzed with help
from participants during the discussion following each event to identify WEPs or further
domestication or disagreement regarding the selection of WEPS species.

6. RESULTS AND DISCUSSION
6.1. WEPs of the study Area
The guided field walk and specimen collection indicated that over 54 species of wild plants
were used as food (Table 2). Among which the result showed that, 38 (70.4%) of the edible
plant parts were fruits and the remaining 9 (16.7%) , 2 (3.7%) , 2 (3.7%) ,1 (1.9% ) , 1(1.9%)
and 1(1.9%) of the edible parts were leaf, seed, Flower sap , root, gum and young shoot
respectively (Figure 2). Very few are eaten as cooked where as the majority are consumed
without any further processing by local communities. WEPs were identified in the office
using the book “Floras of Ethiopia and Eretria”, a catalog of plants and their environment and
the communities where they located. During the field walk the team list more than 54 species.
However, some WEPs that were cited by the participants were not available at the time of the
study due to seasonality.
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Figure 3. Used part of WEPs identified in the study area.
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Table 2: Identified WEPs of the study area (Botanical name, family, used part and Mode of consumption)

S/no Scientific Name

Family

Local name

Part used

Mode of consumption

1.

Ferula communis L.

Apiaceae

Dog

Yong Shoot

Raw

2.

Capparis deciduas

Capparidaceae

Gemero

Fruit

Raw

3.

Carissa spinarum L.

Apocynaceae

Agam

Fruit

Raw, Ripen

4.

Cordia africana Lam.

Boraginaceae

Wanza

Fruit

Raw, Ripen

5.

Dovyalis abyssinica .

Flacourtiaceae

Koshim

Fruit

Raw, Ripen

6.

Embelia schimperi

Myrsinaceae

Enkoko

Fruit

Raw, Ripen

7.

Euclea racemosa

Ebenaceae

Dedeho

Fruit

Raw, Ripen

8.

Opuntia ficus-indica (L.)

Cactaceae

Eyerusalem

Fruit

Raw, Ripen

9.

Ficus carica L.

Moraceae

Beles

Fruit

Raw, Ripen

10.

Ficus sur .

Moraceae

Sholla

Fruit

Raw, Ripen

11.

Ficus sycomorus L.

Moraceae

Banba

Fruit

Raw, Ripen

12.

Ficus vasta Forssk.

Moraceae

Warka

Fruit

Raw, Ripen

13.

Gardenia ternifolia

Rubiaceae

Gambillo

Fruit

Raw, Ripen

14.

Grewia ferruginea .

Tiliaceae

Lenquata

Fruit

Raw, Ripen

15.

Lantana trifolia L.

Verbenaceae

Argagifo

Fruit

Raw, Ripen

16.

Lycopersicon esculentum

Solanaceae

Abafinjale

Fruit

Raw, Ripen

17.

Mimusops kummel

Sapotaceae

Eshe

Fruit

Raw, Ripen

18.

Oxalis latifolia

Oxalidaceae

Michamicho

Leaf

Raw

19.

Physalis peruviana L.

Solanaceae

Komeydero

Fruit

Raw, Cooked, Ripen

20.

Prunus persica (L.)

Rosaceae

Kok

Fruit

Raw, Ripen

21.

Pterolobium stellatum

Fabaceae

Kentefa

Gum

Raw,Chewing

22.

Rhus vulgaris

Anacardiaceae

Kimmo

Fruit

Raw, Ripen

23.

Rosa abyssinica

Rosaceae

Kega

Fruit

Raw, Ripen

24.

Rumex abyssinicus

Polygonaceae

Mekmoko

Root

As spice

25.

Rumex nervosus

Polygonaceae

Enbuacho

Leaf

Raw, Yong

26.

Schinus molle L.

Anacardiaceae

Kundo berbere

Seed

Raw, Ripen

27.

Physalis micrantha

Solanaceae

Awut

Fruit

Raw, Ripen

28.

Syzygium guineense

Myrtaceae

Dokma

Fruit

Raw, Ripen

29.

Urtica simensis

Urticaceae

Sama

Leaf

Cooked/Boiled,

30.

Ximenia americana L.

Olacaceae

Enkoy

Fruit

Raw, Ripen

31.

Ziziphus spina-christi (L.)

Rhamnaceae

Gava

Fruit

32.

Allophylus abyssinicus

Sapindaceae

Embis

Fruit

Raw, Ripen
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33.

Diospyros mespiliformis

Ebenaceae

Betre Musie

Fruit

Raw, Ripen

34.

Dovyalis abyssinica

Flacourtiaceae

Koshim

Fruit

Raw, Ripen

35.

Lantana camara L.

Verbenaceae

Yeregna genfo

Fruit

Raw, Ripen

36.

Morus alba L.

Moraceae

Injori

Fruit

Raw, Ripen

37.

Sporobolus africanus

Poaceae

Mureye

Seed

Raw, Ripen

38.

Moringa oleifera

Moringaceae

Sheferaw

Leaf

Infusion, cooked as powder

39.

Lepisanthes senegalensis

Sapindaceae

Senbo

Fruit

Raw, Ripen

40.

Amaranthus graecizans

Amaranthhaceae

Aluma

Leaf

Cooked

41.

Saba comorensis

Ashkam

Fruit

Raw, Ripen

42.

Acacia etbaica

Girar

Flower Sap

Sucking

43.

Sulina

Fruit

Raw, Ripen

44.

Siha

Fruit

Raw, Ripen

45.

Ababina

Fruit

Raw, Ripen

46.

Tilisa

Leaf

Raw, Ripen

47.

Welmed

Leaf

Raw

48.

Talo

Leaf

Raw

49.

Ashkambo

Fruit

Raw, Ripen

50.

Yeeregna kolo

Fruit

Raw, Ripen

51.

Abute

Leaf

Raw

52.

Chebeha

Fruit

Raw, Ripen

53.

Tulisa

Fruit

Raw, Ripen

Kosheshele

Flower sap

Sucking

54.

Achanthus sennii chiove.

Fabaceae

Acanthaceae

6.2. Quantitative Dietary Assessment
Socio-demographic profile of households
The 440 women were on average 39 years old and the age group ranging from 17 (2%) to 45
(8%). Most of the women 412(92.7%) were married and living together. Some sociodemographic characteristics of the sample are summarized in Table3.

Agricultural land ownership
About 337 (76.6%) and 75 (17%) of the represented households had private or rented Agricultural
land, respectively. While 28 (6.4%), used both private and rented land for Agricultural purpose at the
time of the survey. In accordance with this, the average size of agricultural land (owned or rented) per
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household in all twelve kebeles is 0.85 hectares. On average only 6.2 % of the land is used for the
growing of fruit and vegetables where as 64.0% & 28.2 % of the land used for the cultivation of
cereal and Legume respectively. Among the respondents 176 (40.0) have small plot of land for
growing vegetables and fruits whereas 264 (60%) household have no back yard garden for the
growing of fruits and vegetables. Of the produced vegetable and fruits only 93(21.1%) of the
household used for own consumption whereas 77(17.5%) of the household partially sold the
vegetables to generate income

Food Taboo
About 153 (34.7%) of the total respondents named at least one food type that is not cultural
acceptable to be given to infants and young children. Food types frequently linked with food
restriction to infants and children were cabbage, pepper and honey. Whereas during the KII
and FGD discussion in all studied kebeles prohibition of consumption of legumes such as
chick pea and pea was mentioned as food taboo for PLWs with a fear that if the mother eat
such legumes it will cause stomach upset for the child at birth and during breast feeding.
Table 3: Basic socio-demographic characteristics of the respondents

Characteristics
Total number of subjects

Agro Climaatic Zone of the subjects
Dega
Woyina dega
Kola
Religion
Orthodox Christian
Protestant
Muslim
Catholic
Occupation
Farmers
Petty Traders
Daily Labor
Private owned business
Other
Educational status
Illiterate
Informal education
Grade 1-4
Grade 5-8
Grade 9-12

Frequency (%)
440

176(40%)
140(31.8%)
124(28.2%)
427 (97%)
-----------13(35%)
-------------385(87%)
23 (5.2%)
14(3.2%)
7(1.6%)
13 (3%)
283(64.3%)
23(5.2%)
89(20.2%)
42(9.5%)
3(0.9%)

Occupation of the Husband
Page 39 of 103

Farmers
Petty Traders
Daily Labor
Private owned business
Other

395(89.8%)
8 (1.8%)
7(1.6%)
21(4.8%)
9 (2.0%)

Partner Education Level
Illiterate
Informal education
Grade 1-4
Grade 5-8
Grade 9-12

217(49.3%)
80(18.2%)
106(24.1%)
31(70%)
6(1.4%)

6.3. DIETARY DIVERSITY
Dietary diversity as measured by the number of different foods or food groups consumed
over a given reference period is an attractive indicator of dietary quality as more varied diet is
a valid nutritional outcome measure . It has been documented by many studies that dietary
diversity/variety and consumption of animal source foods are promising measurement tools
in developing countries, and they are indicators of overall dietary quality. They can be useful
indicators of household food security and nutritional status.
The minimum women dietary diversity score of PLWs of the study area was 2.9 which is by
far below the recommended minimum dietary diversity for healthy life. Whereas the average
dietary diversity score of the children for the two woredas was found to be 3.56. Overall, 100
% of the respondents (women and children) have non-diversified diet . Only 2.4 % and 14.64
% of women have animal source foods and vitamin A rich vegetables in their diet during the
last 24 hour before the survey respectively.

6.4. WEPs – knowledge, perception and availability
When investigating the contribution of WEPs to diets, it is important to know what the study
population thinks about WEPs and what kind of attitude is predominating. These aspects are
integrated in the term “WEP perception”. The WEP perception of the participants can
become very important when interpreting the study results.
When the respondents were asked for the WEPs they know, each respondent cited on average
8 WEPs. In total, the participants knew 130 WEPs. From these 162 WEPs 51 could be
collected and identified as indicated above. Most of the wild vegetables are available during
the rainy seasons while wild fruits are rather available during the dry seasons. Most of the
wild tubers are available throughout the year. The vast majority of the women did not know
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any wild spices. This explains the low numbers of respondents having knowledge and
information about wild spices

When Mothers/Caregivers was asked about

whether they or their children regularly

consumed WEPs (Fruits, vegetables, Nuts, roots and spices ) and their feeling after
consumption 386 (87.7%) respond they have no experience/access of eating WEPs thus they
don’t know the feeling. Whereas 45 (10.1%) of the women respond they regularly consume
WEPs in one of the aforementioned forms and they feel good. The remaining have no clue
about WEPs consumption at household level.

When they asked about the consumption of WEPs during holidays or special occasions 378
(85.9%) responds they have no experience/accesses or habit of consuming WEPS during
occasions. Only 52 (11.8%) of the respondents mention at least one WEP (Fruits, vegetables,
Nuts, roots and spices ) consumed during the holiday. Whereas the remaining didn’t
remember any WEP consumed during the holiday

When they asked about the importance of WEPs during difficult circumstances such as food
shortage 234 (53.2%) respond they never consider the importance of WEPs during food
shortage and 206(46.8%) indicated that WEPs play an important role to compensate shortages.

Regarding access to WEPs by males 196 (44.5%) of mothers respond since they are not
going to the farm or forest with males we don’t have a clue whether males consumed WEPs
better than females or not . But 244 (55.5%) of the respondents believed males have a better
access to WEPs than females as they usually go to the field and these WEPs are consumed
uncooked.

When they are asked about the attitude of childrens towards the consumption of WEPs
313(71.1%) of mothers respond childrens specially elders who kept cattles have access to
WEPs and they like to eat. Whereas 127 (28.9%) respond it is difficult to guess whether
children like to eat WEPs or not.

Concerning the question of WEP availability has changed over the last years, 389 (88.4%) of
respondents reported decreasing availability of WEPs (Fruits, vegetables, Nuts, roots and
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spices) whereas the remaining 45 (10.2%) and 36 (8.2%) reported increasing and no change
in availability of WEPs over the last year respectively.
The questionnaire went further into detail concerning the perception towards WEPs. The
following paragraph presents attitudes towards different aspects of WEP perception (Healthy,
tasty, important and nutritious) by using three categories of agreement (Agree, not agree and
neutral. From the respondents, 288 (65.4%) agree that WEPs (Fruits, vegetables, Nuts, roots

and spices ) are important to them. It is remarkable that 60(13.6%) and 92 (20.9%) of the
respondents disagree and neutral regarding the importance, tasty, nutritious and healthy nature of
WEPs.The highest/strong agreement on perception was observed for fruits (309 (70.2%) and the
lowest agreement on perception was observed for nuts (218 (49.5%)

When they are asked about whether those who can afford cultivated plants also consume
WEPs or not , 191(43.4%) of the respondents agree that WEPs are also consumed by those
can afford cultivated crops where as 136 (30.9%) disagree that WEPs are consumed by
those who can’t afford cultivated crops and 110 (25%) were neutral to about the question.
Similarly 279 (63.4%) of the respondents disagree that consumption of WEPs is linked with
wealth status where as 102 (23.2%) agree that WEPs are foods of the poor who can’t afford
the cultivated crops.

6.5. Limitations associated with WEPs
WEPs Availability
Concerning WEPs availability Only 61 (13.8%) of the women reported that WEPs are always
available to them if needed. The distance from the forest to the house limiting WEPs access. This
limitation was cited as one of the main reasons for unavailability along with seasonality.

WEPs quality
Concerning the quality of WEPs in general (Fruits, vegetables, Nuts, roots and spices ), there
are few Mothers 106(29.2%) considering WEPs of good or good than bad quality. Especially the
quality of wild fruits is appreciated as 19.6 % of the respondents consider their quality as good,
where as only 2.8 % of the respondents consider the quality of barks as good or acceptable. The
detail results are presented in Table 4. The main quality criterion for WEPs mentioned by
respondents was aspects of taste.

Table 4: WEPs Quality
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Edible part

Good n (%)

Medium/Acceptable n (%)

Insufficient n (%)

Fruit

83(19.6%)

119(28.1%)

221(52.3%)

Vegetable

42(11.1%)

45(12%)

289(76.9%)

Bark and Nuts

9(2.9%)

17(5.4%)

289(91.7%)

Root and tubers

36 (19.6%)

80(22%)

247(68%)

Spices

36(9.9%)

63(18.6%)

239(70.7%)

When they asked about any problem encounters in preparation and consumption of WEPs in
general (Fruits, vegetables, Nuts, roots and spices ) 334 (75.9%) of the respondents said no
problem faced during preparation of WEPs where as 75 (17.0%) of the respondents mentioned
some problems faced during preparation of WEPs , among the frequently mentioned problem was
lack of knowledge on how to prepare for consumption specially the vegetables, spices and root
crops ,while as most fruits are consumed raw they didn’t face problem as long as the fruits are
available.

Concerning the postharvest handling practices to prevent spoilage of WEPs 355 (80.7%) of the
respondents didn’t practice any post harvest preservation as WEPs are rarely available and used
immediately without further storage. Concerning any problem they faced during marketing of
WEPs 345 (78.4%) of the respondents said when they are available we used for own consumption
thus we don’t know marketing related problem of WEPs. Whereas 11 (2.5%) of the respondents
mentioned shortage of market as the fruits are ripen during a specific period of the year and there
is no tradition of buying WEPs.

6.6. Key informant Interview & Focus Group Discussion
This chapter is divided into objectives to match the objectives, main findings and the
questions used in the focus group discussion. .
Objective 1. Knowledge and practices related to feeding practices of U2 children and
PLWs
Generally most KI`s are aware of


Malnutrition is very common among children and PLWs and are more vulnerable and
susceptible to malnutrition than older children
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The importance of a balanced diet and the effect of U2 children and PLWs proper
nutrition on a person’s life.



The diet of young children and PLWs is more important than older children or adults
based on: their special needs , their being incapable of choosing for themselves



The importance of adequate maternal feeding for the sake of the infant.



Malnutrition among children is linked to the lack of awareness of mothers and
concern for her children's diet/ health.

Objective 2: Cultural habits/Food taboos affecting child feeding practice of U2 children &
PLWs
Most respondents (especially elders) named at least one food type that is not cultural
acceptable to be given to infants and young children. Food types frequently linked with food
taboo were cabbage, pepper and honey for infants and Chick pea, pea and bean for PLWs.

Objective 3: Community knowledge & perception about WEPs and contribution of WEPs
to the diet of mothers and U2 children(Previous and current)


The respondent both men and women, during interviews and focus group discussions,
revealed a wide knowledge of the various WEPs including their multiple uses in
community life.



Especially elders participants revealed during their time WEPs were contributing a lot
to the diet of children specially whn they were keeping cattles in most case they rely
on WEPs



Most woman KI`s stated that most wild plants are collected from the wild and thus
accessed by males and cattle herders.



They further suggest deliberate planting near homes to make the WEPs accessible for
womens and children staying at home



The respondent from agriculture office revealed that these can be potentially used in
the control of malnutrition in local communities.



Focus group discussion revealed that previously WEPs were also commercialized as
fruits as source of income



There was some trade in the various species in both rural and urban areas of the
province, but this was very limited and currently not exist at all .
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Participants from office of Agriculture suggest they had potential to entrepreneurs in
the informal sector who could engage in this trade specially when the nutrient content
and preservation and processing aspect is improved

Objective 4: WEPs known to the community, their importance to food security and
cultural traditions and preference ranking


The respondent mentioned more than 60 WEPs and they ranked a total of 16
previously widely used WEPs because of their taste and income generating ability for
domestication



On the advantages of WEPs participants revealed that WEPs re currently a scarcity
and people relying mostly on domesticated foods.



Most participants believed that WEPs are fully produced by nature, without any
human, artificial intervention and thus they consider healthy .



One priest participant stated that WEPs survive in drought seasons and represent
the strongest of the species and the finest nutrition available



Most respondents believe if domesticated WEPs could make a positive contribution
to food -security because they are well adapted to harsh environmental conditions



Participant from office of agriculture mentioned that WEPs also needed little or no
input for growth and are less expensive to produce



However ,all participants cry for that availability and utilization of WEPs was
declining

Objective 5: What factors promote, restrict or endanger future use?


The cultural appreciation of WEPs is an important factor in their continued use



The dual role of many WEPs in preventative and curative health care is a strong
aspect of cultural identity that is likely to support continued use.



Moreover, most participants

believed that Agriculture tends to be of low

productivity rarely producing surplus thus WEPs potentially can make up the
deficit using wild harvested products


Some participants also believe that beside providing for subsistence needs WEPs
can play a large part in providing much needed income .



All FGD participants mentioned , Demographic changes, intensive agricultural
development, deforestation, as underlying causes of a decline in use of edible wild
plants.
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The most frequently mentioned reasons for low contribution of WEPs to the diet of
the community were inaccessibility, low knowledge & consumption frequency of
WEPs.



Beside participants from Office of agriculture mentioned lack of reliable data on
the chemical composition of edible wild plants is a major constraint to ignore or
underestimate the role of WEPs in agriculture programs focussed on food and
nutrition security. They further suggested that as composition data often is lacking
or unreliable, nutrient analysis or use of substitution values may be necessary.



Another constraint mentioned by the participants regarding WEPs availability
consumption is confinement to forests and remote inaccessible areas



During FGD , there was general agreement that everyone uses WEPs in the area
regardless of their income level .

6.7. Proximate composition of selected WEPs
The proximate composition of the selected 14 WEPs is summarized in Table 5. The analyzed
WEPS have average energy value of 188kcal/100gm (61.1-358.8 kcal/100gm) where as the
average percentage of carbohydrate, protein and fat was 37.8 (3.9-79.1%), 6.4 (2.7-10.8%),
1.3(0.3-2.6%) respectively. Detail result from the chemical analysis of 14 widely used WEPs
species is present together with pictures of WEPs (Annex 1).
The energy value of some WEPs such as Grewia ferruginea Siha(LN), Ababina (LN),
Diospyros mespiliformis is comparable to the energy value of widely used cereals such as
Barely (370kcal/100gm), Corn (376kcal/100gm), Wheat (379.7kcal/100gm) and teff (355.8
kcal/100gm) (Source: Food composition table used in Ethiopia). The result showed the
potential contribution of the WEPs to supplement the energy requirement of the study area
population.
The average protein content of the selected WEPs 6.4 % (2.7-10.8%) also revealed the
potential of WEPS to supplement protein deficiency of the study area population known by
cereal based diet..

The study found the protein content of

Diospyros mespiliformis ,

Tulisa(LN), Ficus carica L Ababina (LN) and Grewia ferruginea equivalent with the protein
content of widely used cereals namely, Barely (10.10gm/100gm), Corn (8.10gm/100gm),
Wheat (12.7gm/100gm) and teff (9.0gm/100gm). Similarly the fat content of the analyzed
WEPs such as Sulina(LN), Ficus carica L, Ziziphus spina-christi (L.), Grewia ferrugineam
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Ficus vasta, Yebere Kolet(LN) was comparable with fat content of Barely (1.7gm/100gm),
Corn (4.4gm/100gm), Wheat (2.50gm/100gm) and teff (2.70gm/100gm). (Source: Food
composition table for use in used in Ethiopia Part III). This findings demonstrate the potential
contribution of edible wild plants to macro nutrient requirement and source of energy to
women and U2 children in all the study areas in a number of ways. The study illustrated that
wild plants added considerably to the variety of food consumed and can used in parallel to the
use of cultivated and commercial species. Beside comparison between the widely used
cereals and analyzed WEPs demonstrated that the fiber content of WEPs except one
(Sulina(LN ) were 3-5 fold more than the fiber content of Barely (2.4gm/100gm), Corn
(2.1gm/100gm), Wheat (2.50gm/100gm) and teff (2.70gm/100gm) (Source: Food
composition table for use in used in Ethiopia Part III).This finding revealed an interesting and
significant contribution of WEPs to the diet of pregnant women suffered from pregnancy
related constipation and oxidative stress.
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Table 5: Proximate composition and mineral content of Selected WEPs

LN=Local Name
All values are means of three measurements + standard deviation (n=3)

WEPs Species
Sulina(LN*)
Diospyros
mespiliformis
Siha(LN)
Tulisa(LN)
Mimusops kummel
Ficus carica L
Ziziphus spinachristi
Gardenia ternifolia
Ababina (LN)
Grewia ferruginea
Physalis peruviana
Ficus vasta
Yebere Kolet(LN)
Ficus sycomorus

Energy Value
(kcal/100gm)
61.1

Carbohydrate
(%)

Protein
(%)

5.6

Fat
(%)
2.6

Moisture
(%)
86.3

Ash
(%)
1.5

Fiber
(%)
1.4

3.9

339.0
358.8
73.4
143.8
167.5

72.5
79.1
8.6
31.9
28.8

10.1
7.2
9.7
2.7
8.6

1.0
1.5
0.0
0.6
2.0

12.0
10.7
87.5
63.3
57.9

4.4
1.5
3.2
1.5
2.7

11.1
14.2
2.7
10.8
13.9

269.3
118.7
312.7
341.2
77.7
90.0
189.1
99.1

55.4
22.3
66.3
70.8
14.6
13.6
40.3
21.2

6.5
5.1
10.8
8.6
4.0
4.7
2.9
2.8

2.4
1.0
0.5
2.6
0.4
1.9
1.8
0.3

33.7
66.5
17.6
15.0
80.5
74.4
50.6
70.8

2.0
5.1
4.9
2.9
0.5
5.4
4.7
4.8

8.0
9.5
7.8
14.1
8.6
3.3
10.4
6.5
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6.8. Mineral content, Anti-nutritional factors and Phytate:Minerals
Molar ratio of WEPs
6.8.1. Mineral Content of WEPs
From the results presented in Table 6, the mineral composition of the WEPs revealed that the
selected WEPS have on average 360 mg/100gm and 20mg/100gm of Ca+2, Fe+3 acontent
respectively. The highest Calcium contents (390+ 1.3) were observed in Ficus sycomorus L
while lowest (330 + 0.4) in Sulina(local name).Similarly the highest (30+ 0.03) and the
lowest (12.4 + 0.01) iron content was measured from Diospyros mespiliformis and Ficus
sycomorus

respectively. Whereas the WEPs have average zinc content of 2mg/100gm

(ranging from 0.9 + 0.01 to 2 + 0.03).
The study demonstrate a significant variation between WEPs and commonly used cereals
with regard to some minerals. The average Ca+2 content of analysed WEPs (360 mg/100gm)
is 13 times higher that the Ca+2 content of barely (28mg/100gm) where as it is 22, 30 & 4
times higher than the Ca+2 content of the other widely used cereals Corn (16mg/100gm),
wheat (12mg/100gm) and teff (92.7mg/100gm). Similarly the average Fe+3 content of the
studied WEPs (20mg/100gm) was by far higher than all the four cereals (Source: Food
composition table for use in used in Ethiopia Part III).This study found WEPs may contribute
significantly to the calcium and iron requirement of Children and Mothers in the study area
where getting milk and heme iron from meat and meat products is a problem.

6.8.2. Anti-nutrient content
To be able to justify the overall nutritional value of the WEPs proper assessment of the type
and concentration of their anti-nutrients is necessary The phytate and tannin content of the
selected 14 WEPs is summarized in Table 6.
The tannin contents of the selected WEPs showed high level of variations in all samples of plant
species and its contents ranged from 3.3+0.2 mg/10gm (Sulina) -120+3.5 mg/10gm (Ficus vasta).
According to Arora (1991), anti-nutritional factors has the ability to control the nutritional and food
qualities of leguminous plants. Sathe et al. (1984) has proved that protein digestibility by tannins have
adverse effects due to the formation of complexes.
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Phytate concentration varies from 60 +5.7 -140 + 5 mg/100gm. The highest phytate
concentration is found in Siha (Local name) and the lowest in Ziziphus spina-christi. High
concentration of phytate greatly lower bioavailability, a general term that refers to how well a
nutrient can be absorbed and used by the body. Phytate is actually the organically bounded
form of phosphorus. Phytate binds with various minerals such as magnesium, calcium, zinc
and iron and thus cause increase in the mineral deficiency in digestive tract of animals (Bello
et al., 2008). These results of tannin and phytate signify the importance of processing WEPs
to reduce tannin and improve protein digestibility and bioavailability of minerals.

6.8.3. Bioavailability of Minerals.
Anti-nutritional components such as tannins and phytic acid present in plant foods are known
to have adverse effects on human nutrition by inhibiting iron, zinc and calcium absorption.
To make sense out of the relation between anti-nutrient and minerals interpreting the result as
molar ratio between the anti-nutrients and the minerals (Proxy indicator of bioavailability of
minerals in the human body) is suggested by most studies. The molar ratios along with the
suggested critical values for predicting the bioavailability calcium, iron, and zinc are
presented in Table 6.

6.8.3.1. Molar Ratio of Phytate to Zinc.
The calculated phytate/zinc molar ratios of the selected WEPs were within the range of 4.2–
13.2, which were in the range of the suggested critical level (<15 regarded as desirable limit
for zinc absorption). Ratios ≥15 are associated with low zinc bioavailability. According to
WHO cut-offs phytic acid to zinc mole ratio ≥15, 5–15, and <5 is equal to zinc bioavailability
as low (10–15%), moderate (30–35%), and high (50–55%), respectively. In this context
among the 14 studied WEPs nine had

moderate zinc bioavailability, whereas high zinc

bioavailability could be achieved from five of the studied WEPs.

6.8.3.2. Molar Ratio of Phytate to Calcium
Phytate/ Calcium molar ratios of all the studied WEPs were within the desired critical level
(<0.24) as indicated in Table 6, predicting that a good calcium bioavailability could be
achieved

from

all

the

selected

WEPs.
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Table 6. Mineral , anti-nutrient content and phytate/Mineral ratio of WEPs

Fe

Zn

Tannin

Phytate

WEPs Species

Ca
(mg/100g)

Phytat
e:Fe

Phytate:Zn

Phytate:Ca

mg/100g)

(mg/100g)

(mg/100g)

(mg/100g)

Sulina(LN*)

330 + 0.4

28+ 0.02

1.4 + 0.01

3.3 + 0.2

120 + 20

0.4

8.4

0.02

Diospyros mespiliformis

340+ 0.6

30+ 0.03

2 +0.02

19.2 +0.3

115+ 11

0.3

5.7

0.02

Siha(LN)

340+ 0.3

16+ 0.016

2 +0.015

93 +1.7

140 + 5

0.7

6.9

0.024

Tulisa(LN)

350+ 0.7

25+ 0.017

2 + 0.02

66 + 1.5

86 + 3.1

0.3

4.2

0.015

Mimusops kummel

355+0.75

24+ 0.04

1.6 + 0.01

37.6 + 1

70 + 1.2

0.3

4.3

0.012

Ficus carica L

360+ 0.8

24+ 0.035

2 +0.03

111 + 3.4

90 + 1.3

0.3

4.4

0.015

Ziziphus spina-christi (L.)

363+ 0.8

24+ 0.04

1.2 +0.01

104 + 2.04

60 +5.7

0.2

4.9

0.01

Gardenia ternifolia

370+1.1

24+ 0.025

1.5 + 0.01

8 + 0.8

100 +1.8

0.4

6.6

0.016

Ababina (LN)

375+ 0.9

24+ 0.03

2 + 0.03

20 + 5.7

111 + 2.2

0.4

5.5

0.02

Grewia ferruginea

360+ 0.9

15+ 0.01

2 + 0.01

86 +0.5

120 + 0.6

0.7

5.9

0.02

380+0.7

23 + 0.03

0.9 + 0.01

50.2 + 1.65

121. + 1.2

0.45

13.2

0.02

Ficus vasta

380+0.7

22 + 0.04

1.3 + 0.01

120+3.5

105 + 0.9

0.4

7.9

0.02

Yebere Kolet(LN)

383+ 1.2

22+ 0.023

2 + 0.018

100.2 + 0.4

96.7 + 1.5

0.373

4.8

0.015

Ficus sycomorus L.

390+ 1..3

12.4 + 0.01

2 + 0.02

82.6 + 1.25

113.8 + 0.4

0.8

5.6

0.02

<1

<15

Physalis peruviana

L

Critical Values

<0.24
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6.8.3.3. Molar Ratio of Phytate to Iron.
As indicated in Table 6, phytate/iron molar ratios were <1 (indicative of better iron
bioavailability) for all studied WEPs may suggest all WEPs could be a better source of
bioavailable iron.

6.8.4. Potential of the Studied WEPs in Meeting Macro and micro
nutrients RDA of U2 Children and Pregnant women’s
Table 7 summarizes the potential of WEPs in meeting under two children and pregnant
women’s RDA of major Macro and Micro nutrients .
Table 7. Percentage of RDA from 100gm of WEPs
% RDA from 100 gm
Energy
CHO
Protein
Fat
Ca
(Kcal/d)
(g/d)
(g/d)
(g/d)
(mg/d)
U2
Pw
U2
PW
U2
Pw
U2 Pw U2
Pw
16.6 6.6
Sulina(LN*)
6.8
2.5
3.6
2.2 46.7
7.9 8.7 2.8
Diospyros
17 6.8
mespiliformis
38.0 14.0 67.8 41.4 84.2 14.2 3.3 1.1
17 6.8
Siha(LN)
40.2 14.8 73.9 45.2 60.0 10.1 5.0 1.6
17.6
7
Tulisa(LN)
8.2
3.0
8.0
4.9 80.8 13.7 0.0 0.0
17.8 7.2
Mimusops kummel
16.1
5.9 29.8 18.2 22.5
3.8 2.0 0.6
18 7.2
Ficus carica L
18.8
6.9 26.9 16.5 71.7 12.1 6.7 2.1
Ziziphus spina18.2 7.2
christi (L.)
30.2 11.1 51.8 31.7 54.2
9.2 8.0 2.6
18.6 7.4
Gardenia ternifolia
13.3
4.9 20.8 12.7 42.5
7.2 3.3 1.1
18.8 7.6
Ababina (LN)
35.1 12.9 62.0 37.9 90.0 15.2 1.7 0.5
18 7.2
Grewia ferruginea
38.3 14.1 66.2 40.5 71.7 12.1 8.7 2.8
19 7.6
Physalis peruviana
8.7
3.2 13.6
8.3 33.3
5.6 1.3 0.4
19 7.6
Ficus vasta
10.1
3.7 12.7
7.8 39.2
6.6 6.3 2.0
19.2 7.6
Yebere Kolet(LN)
21.2
7.8 37.7 23.0 24.2
4.1 6.0 1.9
19.6 7.8
Ficus sycomorus
11.1
4.1 19.8 12.1 23.3
3.9 1.0 0.3
WEPs

Fe
(mg/d)
U2
Pw
62.2 20.8

Zn
(g/d)
U2
Pw
9.4 2.6

66.6

22.2

13.4

3.6

35.6

11.8

13.4

3.6

55.6

18.6

13.4

3.6

53.4

17.8

10.6

3

53.4

17.8

13.4

3.6

53.4

17.8

8

2.2

53.4

17.8

10

2.8

53.4

17.8

13.4

3.6

33.4

11.2

13.4

3.6

51.2

17

6

1.6

48.8

16.2

8.6

2.4

48.8

16.2

13.4

3.6

27.6

9.2

13.4

3.6

NB: This RDA calculation did not consider the inhibitory effect of different antinutritional
factors that affect the bioavailability of Macro and Micro nutrients.

Page 52 of 103

6.9. Facts, Objectives and suggested strategies to advocate WEPs
This suggested strategies has been synthesized by the team through a wide consultation
among participants of FGD & KII and from global experience.
6.9.1. Facts:
The following are the major reasons forwarded by the FGD participants for working on
sustainable utilization and maximum potential exploitation of WEPs
 Ethnobotanic surveys and FGD confirm that hundreds of such crops are still to be
found in CARE project areas , representing an enormous wealth of agro biodiversity
that has the potential to contribute to improved incomes, food security & nutrition
status of Women and children.
 Food security and better nutrition : Many neglected and underutilized species are
nutritionally rich and are adapted to low input agriculture.
 Increased incomes for the rural poor. Most of the FGD participants regrettably
express the previous role WEPs play on income generation to the poor. Moreover
there is a Growing demand from consumers for diversity and novelty in foods is
creating new market niches for WEPs. These market opportunities can generate
additional income.
 Ecosystem stability. Elders participated in the FGD explain how WEPs survive
Climate change like this year and the degradation of land and water resources .
Globallly there is a growing interest in crops and species that are adapted to difficult
environments such as poor soil, degraded vegetation, drought
 Cultural Identity. One senior Religious leader disappointingly describe the status of
WEPs by saying “Our children are disconnected from their ancestors because we
don’t have story to tell our children regarding WEPs ,what I ate as a childhood”.
From the FGDD the team learnt that the use of WEPs has long been an intimate part
of local cultures and traditions and many WEPs are consumed during occasions and
play a role in keeping cultural diversity alive.
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6.9.2. Suggested objectives
To benefit the community from the aforementioned facts the team set out

the following

objective in advocating the exploitation of the potential of WEPs
1. Prioritize WEPs and help stakeholders for participatory research, development and
conservation actions of potential WEPs to supplement PLWs and U2 children diet
2. Enhance the conservation, domestication and use of potential WEPs

through

complementary approaches from production to value addition and consumption.
3. Strengthen the efforts of other actors working on the documentation, evaluation,
improvement, processing and marketing of potential WEPs targeting PLWs and U2
children diet

6.9.3. Suggested Strategies
From global lessons and observations during the study the team establish the following as
approaches/strategies to achieve the above objectives.
1. Gathering and sharing information. Information plays a crucial role in enhancing the
use of WEPs. Often, little is known about the extent of their cultivation, agronomic
requirements, local uses and values, and contribution to local food and nutrition security.
 The present study already made important contributions to documenting information
on WEPs in CARE project areas and hopefully CARE will work to strengthen its
work in this area.
2. Priority setting
 Identification of the species with significant contribution to the diet of PLWs and U2
children and work with key stakeholders that may have a role at various points in
the domestication ,processing, marketing and consumption.
 Working together, using nutrition and gender-sensitive approaches, these stakeholders
can define priorities and identify all relevant concerns.
3. Promoting production and use.


The laboratory analysis part of the study demonstrate the potential of WEPs to
address malnutrition when they deployed widely effectively.



They constitute essential biological assets of the rural poor and can contribute to
improving the well-being of urban population in turn PLWs and U2 children diet.



The present study establishes:
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 Building on its work with communities on diversity management on farms
and in home gardens, collaborate with partner institutions (local and
INGO) on the enhancement and greater use of WEPs.
 The need to support work to assess and realize the nutritional, economic
and environmental value of the species.
 Importance of working with communities to

identify strengths and

weaknesses within existing production systems.
 Importance of working to improve seed and input -supply systems and
work on key bottlenecks such as seed production
4.

Maintaining diversity.


To benefit from the contribution of WEPs to food security and better nutrition of
vulnerable groups safeguarding these resources from poor conservation and high
level of genetic erosion call for coordinated effort.

5. Processing, value addition and Marketing.


During the FGD women participants explained the role WEPs play in generating
income managed by womens. Thus the team found processing of selected WEPs
and strengthened market systems are crucial to the promotion of neglected WEPs.



Better commercialization translates into greater opportunities for income
generation by the poor farmers and wome who cultivate these species inturn
improve their nutrition status.



To make this component effective this study suggest:
 Strategic alliances with local and INGO that have experience in
marketing, processing and product development of neglected species
 Identifying opportunities to add value through improved preparation or
processing methods and the development of low cost technologies; (ii)
marketing activities
 Identifying ways to ensure that the nutritional contributions of selected
WEPs are recognized and integrated into national nutritional programmes
 Developing public awareness activities for WEPs at local and national
levels and integrating such work in development-related activities, for
example in conservation and home gardens

6. Strengthening partnerships and capacities.
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Safeguarding the resource base of WEPs requires concerted actions among all
stakeholders.



Local people and farmers will be the most important actors in reversing the
decline in use and arresting the genetic erosion of WEPs. However, they will need
to be supported by others.



Building capacities and partnerships among all the stakeholders at national and
regional levels in both formal plants genetic will be a key element in utilizing the
potential of WEPs.
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Annex 1: Selected 14 WEPs pictures with
proximate composition and mineral content

Scientific name: Diospyros mespiliformis
Vernacular Name: Betre Mussie
Nutrition Information % RDA from 100 gm
U2
Crude Protein
(%)

10.1

Crude fat (%)

1.0

Carbohydrate (%) 72.5

PW

84.2

14.2

3.3

1.1

67.8

41.4
14.0
6.8

Energy
(kcal/100g)

339.2

Ca (mg/100g)

340

38.0
17

Fe (mg/100g)

30

66.6

22.2

Zn (mg/100g)

2

13.4

3.6
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Scientific name.XXXXXXXX
Vernacular Name: Yebere Kolet
Nutrition Information

% RDA from 100 gm
U2

Crude Protein
(%)

2.9

Crude fat (%)

1.8

Carbohydrate (%) 40.3

PW

84.2

14.2

3.3

1.1

67.8

41.4
14.0
6.8

Energy
(kcal/100g)

189.1

Ca (mg/100g)

383

38.0
17

Fe (mg/100g)

22

66.6

22.2

Zn (mg/100g)

2

13.4

3.6
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Scientific name: Ficus vasta
Vernacular Name: Warka
Nutrition Information

% RDA from 100 gm
U2

Crude Protein
(%)

4.7

Crude fat (%)

1.9

Carbohydrate (%) 13.6

PW

39.2

6.6

6.3

2.0

12.7

7.8
3.7
7.6

Energy
(kcal/100g)

90.9

Ca (mg/100g)

380

10.1
19

Fe (mg/100g)

22

48.8

16.2

Zn (mg/100g)

1.3

8.6

2.4
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Scientific name: Mimusops kummel
Vernacular Name: Esheh
Nutrition Information

% RDA from 100 gm
U2

Crude Protein
(%)

2.7

Crude fat (%)

0.6

Carbohydrate (%) 31.9

PW

22.5

3.8

2.0

0.6

29.8

18.2
5.9
7.2

Energy
(kcal/100g)

143.8

Ca (mg/100g)

355

16.1
17.8

Fe (mg/100g)

24

53.4

17.8

Zn (mg/100g)

1.6

10.6

3
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Scientific name: Ziziphus spina-christi (L.)
Vernacular Name: Gava
Nutrition Information

% RDA from 100 gm
U2

Crude Protein
(%)

6.5

Crude fat (%)

2.4

Carbohydrate (%) 55.4

PW

54.2

9.2

8.0

2.6

51.8

31.7
11.1
72

Energy
(kcal/100g)

269.3

Ca (mg/100g)

363

30.2
182

Fe (mg/100g)

24

534

178

Zn (mg/100g)

1.2

80

22
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Scientific name: Gardenia ternifolia
Vernacular Name: Gambilo
Nutrition Information

% RDA from 100 gm
U2

Crude Protein
(%)

5.1

Crude fat (%)

1.0

Carbohydrate (%) 22.3

PW

42.5

7.2

3.3

1.1

20.8

12.7
4.9
74

Energy
(kcal/100g)

118.7

Ca (mg/100g)

370

13.3
186

Fe (mg/100g)

24

534

178

Zn (mg/100g)

1.5

100

28
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Scientific name: Grewia ferruginea
Vernacular Name: Lenquata
Nutrition Information

% RDA from 100 gm
U2

Crude Protein
(%)

8.6

Crude fat (%)

2.6

Carbohydrate (%) 70.8

PW

71.7

12.1

8.7

2.8

66.2

40.5
14.1
72

Energy
(kcal/100g)

341.2

Ca (mg/100g)

360

38.3
180

Fe (mg/100g)

15

334

112

Zn (mg/100g)

2

134

36
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Scientific name: Ficus carica L.
Vernacular Name:Beles
Nutrition Information

% RDA from 100 gm
U2

Crude Protein
(%)

8.6

Crude fat (%)

2.0

Carbohydrate (%) 28.8

PW

71.7

12.1

6.7

2.1

26.9

16.5
6.9
72

Energy
(kcal/100g)

167.5

Ca (mg/100g)

360

18.8
180

Fe (mg/100g)

24

534

178

Zn (mg/100g)

2

134

36
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Scientific name
Vernacular Name: Siha
Nutrition Information

% RDA from 100 gm
U2

Crude Protein
(%)

7.2

Crude fat (%)

1.5

Carbohydrate (%) 79.1

PW

60.0

10.1

5.0

1.6

73.9

45.2
14.8
68

Energy
(kcal/100g)

358.8

Ca (mg/100g)

34

40.2
170

Fe (mg/100g)

1.6

356

118

Zn (mg/100g)

0.2

134

36
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Scientific name: Physalis peruviana L
Vernacular Name:Komeydero
Nutrition Information

% RDA from 100 gm
U2

Crude Protein
(%)

4.0

Crude fat (%)

0.4

Carbohydrate (%) 14.6

PW

33.3

5.6

1.3

0.4

13.6

8.3
3.2
76

Energy
(kcal/100g)

77.7

Ca (mg/100g)

380

8.7
190

Fe (mg/100g)

23

512

170

Zn (mg/100g)

0.9

60

16

Page 71 of 103

Scientific name: Ficus sycomorus L.
Vernacular Name: Banba
Nutrition Information

% RDA from 100 gm
U2

Crude Protein
(%)

2.8

Crude fat (%)

0.3

Carbohydrate (%) 21.2

PW

23.3

3.9

1.0

0.3

19.8

12.1
4.1
78

Energy
(kcal/100g)

99.1

Ca (mg/100g)

390

11.1
196

Fe (mg/100g)

12.4

276

92

Zn (mg/100g)

2

134

36
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Scientific name. XXXXXXXXXXXXXXX
Vernacular Name: Tulisa
Nutrition Information

% RDA from 100 gm
U2

Crude Protein
(%)

9.7

Crude fat (%)

0.0

Carbohydrate (%) 8.6

PW

80.8

13.7

0.0

0.0

8.0

4.9
3.0
70

Energy
(kcal/100g)

73.4

Ca (mg/100g)

350

8.2
176

Fe (mg/100g)

25

556

186

Zn (mg/100g)

2

134

36
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Scientific
name.
Scientific
namexxxxxxxxxxxxxxxxx
Vernacular
Name:
Ababina
Vernacular
Name:
Sulina
RDA
from
100
gmgm
Nutrition
Information
RDA
from
100
Nutrition
Information %%
U2U2
Crude
Protein
Crude
Protein
(%)(%)

10.8
5.6

Crude
fatfat
(%)
Crude
(%)

0.31.4

Carbohydrate
(%)(%)66.3
Carbohydrate
3.9

PW
PW

90.0
46.7

15.27.9

1.78.7

0.52.8

62.03.6

37.92.2
12.92.5
76 66

Energy
Energy
(kcal/100g)
(kcal/100g)

312.7
61.1

CaCa
(mg/100g)
(mg/100g)

375
330

35.16.8
188166

FeFe
(mg/100g)
(mg/100g)

2428

534622

178208

ZnZn
(mg/100g)
(mg/100g)

2 1.4

134 94

36 26
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Annex 2: Quantitative Questionnaire (Amharic)
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Annex 3: Quantitative Questionnaire ( English)
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Annex 4: Qualitative guidelines/FGD Guide (English)
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Annex 5. Edible wild plants and micronutrients: Dietary intake studies 1980's-1990's
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Annex 6: Edible wild plants and micronutrients: Integrated studies including chemical analysis of
micro nutrients
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