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ABSTRACT
WILD RELATIVES OF MONOCOTYLEDONOUS CROPS IN THE ETH I0OPIAN FLORA
Biniyam Asfaw Tessema, MSc Thesis
Addis Ababa University, 2015

This research focused on the current status, distribution and the uses of wild relatives of
monocotyledonous crops grown in Ethiopia. The data were collected in two phases. First, data
were gathered from literature and herbarium specimens and then field studies were undertaken
to collect voucher specimens and ethnobotanical data by using purposive sampling technique
and semi-structured interviews. The field study was conducted in six floristic regions of Ethiopia
(Gamo Gofa, Gojam, Harerge, Kefa, Shewa and Sdamo). Then after, identification of the
voucher specimens were made at the National Herbarium (ETH) of Addis Ababa University
using keys in the Flora volumes and authenticated specimens housed at ETH and confirmed by
the taxonomic experts. Data were entered in to Microsoft Excel spreadsheet, and then
descriptive statistics, informant consensus and ranking exer cises were employed for the analysis.
From the Flora and other literature sources 17 species of monocotyledonous crop wild relatives
were recorded but at the National Herbarium 16 species had voucher specimens. The field
survey came up with seven (41.2%) species only, clearly showing the need for more field survey
and collection. Wild Colocasia esculenta and Sorghum arundinaceum are abundant in the field
while the two wild yam species (Dioscorea bulbifera and Dioscorea praehensilis) have declined
through time as affirmed by informants and the finding of these species in the wild environment
is very limited. More species of monocotyledonous crop wild relatives were obtained from Kefa
floristic region. Informant consensus analysis showed that Sorghum arundinaceum was cited by
22 (48.89 %) informants followed by Dioscorea bulbifera and Dioscorea praehensilis 20
(44.44%) and 18 (40.00%) respectively. Dioscorea praehensilis and Dioscorea bulbifera were
reported by informant as highly scarce. The main causes for the depletion of crop wild relatives
according to the informants are agricultural expansion and over grazing which scored 21 and 18
respectively. The monocotyledonous crop wild relatives include species that are of high potential

in crop breeding and for enhance utilization by the community.

Key words/phrases:Crop wild relatives, domesticatioathnobotany, monocotyledons, voucher

specimen.
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CHAPTER ONE

1 INTRODUCTION
1.1 Background of the Study

According to FDRE (2009), agriculture accounted46r3% of the GDP, 83.9% of exports, and
80% of the labor force in 2006/2007, compared t®%} 76.9% and 80% in 2002/2003, and
agriculture remains the most important sector @& HEthiopian economy. Ethiopia has great
agricultural potential because of its vast areaewile land, diverse climate, generally adequate
rainfall, and large labor pool. Ethiopians haveedse farming practices that can be grouped into
three major agricultural systems: The highland mixarming system, the low plateaux and
valley mixed agriculture and the pastoral livestpoduction of the arid and semi-arid zones. Of
the total area, which is 122 million hectares, 8dlion hectares (69%) of the total area is
classified as agricultural land suitable for cropl éivestock production. Of this, about 14 million
hectares (17%) is cultivated, whereas about 8 onillhectares of it fall under major crop
production (PGRC, 1995).

Today, the major crops grown in many parts of tleeldvare far from their origins and, in fact,
many regions are now dependent on alien crop sypedgnally domesticated at distant
locations (Hancock, 2012). “Crops” may include fptmtider and forage crops, medicinal plants,
condiments, ornamental and forestry species, waiehplants purposefully tended and used by
humankind. There are many definitions of the wocbp”. When referring to plants, United
State Departiment of Agriculture (USDA) considersps to be those plants that are cultivated
either for sale or for subsistence. In order fguant to be considered cultivated, some form of
management must be applied. The intensity of theagement is not critical for determining
whether a plant is cultivated or not. This defmitincludes plants, mushrooms, or plant products
harvested from “wild areas” whose populations a@naged, monitored and documented to

ensure long-term, sustainable production (FCIC9200

Crops were derived from what was traditionally edased separate species that are widely
distributed in the initial area of cultivation. Tigenes separating wild and cultivated forms are

easily transferred, and natural hybrids can be dowuith combinations of wild and domesticated



characteristics (Zohary and Hopf, 2000). All ourdem crops have been developed from wild
plants. The domestication of a plant passes thratahges from intensified usage of the wild
plant to the development of a domesticate so degegreh humans that it cannot survive in the
wild. There are many wild plants that are usedféad, particularly in times of food shortage

such as the period between seed sowing and halvestardly surprising that the majority of

such plants are those used as leafy vegetabléswéal by those with edible fruits, tubers or
roots (Padulosi, 1999).

Any species belonging to the same genus as the lsaged on the argument that species judged
to be sufficiently similar to belong to the samenge are likely to be related genetically. Also
defined as crop wild relative is a wild plant taxthat has an indirect use derived from its
relatively close genetic relationship to a crops trelationship is defined in terms of the crop
wild relative (CWR) belonging to gene pools 1 oo taxon groups 1 to 4 of the crop (Maxted
et al., 2008).

There are different definitions of crop wild relaas. Being a CWR is a matter of degree, since
some are more closely related than others are @octbp. Two ways of describing this
relationship have been employed: gene ecologicélaged on the extent to which they can
exchange genes with the crop and taxonomic is basdtieir taxonomic relationship with the
crop. In general, a CWR can be defined as a wddtppecies that is more or less closely related
to a particular crop and to which it may contribgenetic material, but unlike the crop species

has not been domesticated (Heywood and Dulloo, 2005

Monocotyledonous plants are plants that have oné aptyledon or seed leave. They also have
other characteristics, such as flower parts in iplel of threes (three, six, or nine petals). They
also have adventitious roots that can grow frompalmany part of the plant that is exposed to the
soil, such as the stem. The leaves of monocotyedave parallel veins with few exceptions
(Simmonds, 1979).

CWRs have been used to improve yields and thetioutai quality of crops since the dawn of
agriculture. A number of CWRs in the families of mgotyledons are growing in Ethiopia that

have/may not have ethnobotanical functions. Evenigh they are many in numbers, there are



no studies of CWRs in Ethiopia since 199he gene bank collections of the crop wild relaive
of the major crops are also incomplete. To iderttifyh priority locations for collecting CWRs in
order to fill the gaps, the researcher compared datthe distributions of these species with the
locations where the species have already beenctadlel herefore, this research was conducted
to fill the gaps in knowledge on CWRs by compaitiegbarium specimens with field collections

and finding out their ethnobotanical values from lical community.

1.2 Research questions and objectives

1.2.1 Research questions

This research work answered the following mainaese questions:

» Which MCWRs are found in Flora volumes, Nationalthéium (ETH) and which ones
are found in the field visited?

Which plant families and crop categories have WN§EWRSs?

What is the status of MCWRs as compared to the stutlies?

In which floristic regions of the study area are WIRs highly distributed?

What are the ethnobotanical values of MCWRs?

YV V V V VY

What are the importance of MCWRs to food secudliypate change adaptation and crop

improvement?



1.2.2 Objectives

1.2.2.1 General objective

» The main objective of this research was to stugydirrent status, distribution and the
ethnobotanical uses of the species of wild relatigéthe crops in families within the

monocotyledons in Ethiopia.

1.2.2.2 Specific objectives

>

YV V. V V V VYV V

To collect voucher specimens of monocot crop witatives from the floristic regions
identified as the target study area;

To find out the local nomenclature and the systémaming applied;

To compare the current status of monocotyledondWR€ with results of early studies;

To describe the current distribution of MCWRs imgaarison with results of earlier studies;
To find out the habitat the monocotyledonous crdp velatives are found;

To find out about the various uses of each CWR @fiogot crops grown in Ethiopia;

To assess the awareness of the local communityt &3iRs and how they are conserved,;
To describe the uses and how the CWRs differ fitosr cultivated crops.



CHAPTER TWO

2 LITERATURE REVIEW
2.1 Origins of Crops

The first crops were as diverse as the people Eugp where agriculture began. Different native
plant assemblages were located in each of the &artying areas and, as a result, variant plant
and animal species were domesticated in each of.tlhe the Middle East, there were huge
natural stands of wheat and barley, and as a yéisalearly farmers in this region exploited these
as their staple crops. In South-East Asia, whedtlarley were absent, but large-grained rice
was plentiful and, as a result, rice became onthefcrops of choice. Wheat, barley and rice
were not present in Mesoamerica and Africa, so lee@xploited the locally abundant
monocotyledons: sorghum in Africa and maize in Maserica. No large grained species of any
kind existed in South America and, as a resultetimty farmers there domesticated the tuberous
species potato, sweet potato and cassava and #edqggains chenopod and amaranth
(Hancock, 2012).

2.1.1 Single versus multiple origins

Researchers determine the number of origins basethudtiple lines of evidence, including
archaeological, genetic, and linguistic data. Fops where there is insufficient evidence in the
literature to determine the number of origins, dieéault assumption is of a single origin, because
this is the most parsimonious explanation. AccaydmMeyeret al. (2012), a crop species has a
‘single origin’ when it was domesticated once frtme wild ancestor(s), followed by dispersal.
A crop has multiple domestication events, refeteeds ‘multiple origins’, when domestication
occurred independently, from the same ancestoi(s)different locations or times. A
domesticated species with multiple origins can haeay forms with different common names.
In contrast, different species that were indepetigeilomesticated from different wild ancestors
can share a common name (e.g. Asian and Africa) biat are considered many single origin
events. This indicates further research may, howeegeal that some presumed single origin

crops did, in fact, have multiple origins.



2.2 Centers of origin and crop diversity

Vavilov defined eight centers of origin for mostair cultivated plants, each of them harboring
significant genetic diversity within and betweeresies. Most of these Vavilovian centers are
situated in tropical and subtropical regions ofwweld, and their locations fall largely within the

territories of developing countries.

Vavilov demonstrated that these centers had impbrfactors in common (e.g. ancient
agriculture and an old civilization; distributed the tropical and subtropical regions; very
diverse eco-topographic conditions) and that ttstridution of the genetic diversity followed
certain patterns (Vavilov 1926) as cited in Dvor@011). These centers are of critical
importance for current and future crop improvemeffiorts as they harbor major parts of the
genetic diversity of a given gene pool including thomesticated species as well as their wild
and weedy relatives. Adaptation and selection @®e® in the crop gene pools are ongoing in
these centers, especially in traditional agricaltproduction systems, where farmers continue to
play an important role in the management and miaamtee of this genetic diversity. In many
parts of such centers, commercial agriculture lrisyat been adopted and usually very diverse
cultivation practices are followed, frequently bdsmn traditional knowledge that has evolved
over centuries and is passed on from one generaiidhe next. Most or all of the produced
crops are consumed locally and traditional seetkBys are an important component of these
agricultural practices. However, these traditioagétems are vulnerable and specific care is

needed to avoid that their built in strength isemaned through outside interventions.
2.3 Crop domestication

Domesticated food crops are derived from a phyleteally diverse assemblage of wild
ancestors through artificial selection for differdmaits. Much of the understanding of the
processes driving domestication comes from a sudiseell-studied crops, particularly crops of
major economic importance and model crops (i.epsrihat have had their genomes analyzed
and are transformable). These crops have beercatrifor developing our fundamental
understanding of domestication as a continuum @foorg processes. In particular, they have

been critical for revealing the underlying geneti@chanisms responsible for the suite of



phenotypic changes associated with domesticatiah dbmprise the domestication syndrome.
They have also contributed to our knowledge of wisefop breeding traits, such as pathogen
resistance, and of fundamental biological processe€h as polyploidization. However,
information on such well-studied crops contribuiisproportionately to the literature on
domestication (Meyest al., 2012).

2.3.1 Changes during the domestication process

Once humans began sowing seed, they began top#tdrspecies through both conscious and
unconscious selection. The process of domestica&ioommonly described as occurring in three
stages: hunting and gathering; cultivation of wpldnts (pre-domestication cultivation); and

fixation of domestication syndromes (emergenceubfagriculture)(Allaby, 2010).

At the beginning of the domestication process, mlyer of changes began to appear in the
genetic and physiological makeup of many crop gsecbome of these changes were due to
conscious selection, such as increases in paligyadnid color, but many of the others were the
unconscious by-product of planting and harvestidgrlan et al. (1973) recognized, a whole
syndrome of traits associated with inadvertentctigle due to the broadcasting and harvesting of
grain crops. Harvesting resulted in the selectibthe non-shattering trait, more determinate
growth, more uniform ripening and increased seedytion. All of these characteristics would
have increased the likelihood that the seed ofretype would be collected and subsequently
planted. All of these characteristics would havereased the likelihood that the seed of a
genotype would be collected and subsequently plar@her characteristics associated with
enhanced harvests would be selection towards &pets with synchronous tillering and an
increase in the size of inflorescences, numbeexilé florets per inflorescence and the number
of inflorescences.

2.3.2 Seed shattering during domestication

During domestication, many morphological and phiggjimal characteristics of the wild
progenitors of modern crops were reshaped to rheeheeds of humans by artificial selection.
When ancient humans started to cultivate wild cragpe of the most notable obstacles would

have been the seed shattering habit. Seeds ongrveitses shed naturally at maturity, ensuring
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their natural propagation. Seed shattering, howeweuld have caused inefficient harvesting
and large losses in grain yield for ancient humafence, the non-shattering trait is likely to
been placed under strong selection early in dooagin. Selection for non-shattering crop
plants would have greatly facilitated harvestingl amproved production, and propagation of
cereal crops would have become increasingly depg¢raehumans, a feature that distinguishes

modern crops from their wild progenitors (Konighal., 2006).
2.4 Crop cultivation in Ethiopia

Crop cultivation in Ethiopia has a long historyatfleast 5000 years and implements for cutting
and grinding seed have been found in Stone Ags,sstech as Melka Konture by the Awash
River in central Ethiopia, dating back much earl@ereals dominate Ethiopian crop production.
Cereals were grown on 73.4 % of the total areavatéid by a total of 11.2 million farmers.
Together, these holders produce a yearly avera@@ diillion tons of cereals, which is 68 % of
total agricultural production. The five major cdreeops are teff, wheat, maize, sorghum and
barley. Teff accounts for 28 % of total cereal amghile maize stands for 27% of total annual
cereal production. Next to cereals, pulses areséitend most important crop group in terms of
acreage but first from dicotyledon crops. In 20642007/08 6.4 million holders grew pulses on
12.4 percent of total area cultivated. Total pydseduction averaged 1.5 million tons per year,
which is 8.5 percent of total crop production. &dds form the third most important crop group.
It is cultivated on 6.9 percent of total area aalted, by 3.1 million holders. They produce an
average of 0.5 million ton of oil seeds yearly, B& of the total annual production. Coffee is a
major cash crop, accounting for 3% of GDP (and &8 35% of the quantity and value of
exports respectively in that period), but occupyamdy 2.7% of the total area cultivated (i.e. 306
thousand hectares) (Bonggml., 2004).

Ethiopia is recognized as one of the world centoescrop evolution and origin and has long

been as an important area of diversity for sewvaagbr and various minor crops. There are about
175 crops are cultivated in Ethiopia. Most of thame belongs to dicots (64%) and (36%) of
them belongs to monocot crops (Figure 1).



M Dicots

B Monocots

Figure 1: Proportion of monocotyledonous and dieatynous crops in Ethiopia

2.5 Crop wild relatives

For most domesticated species it is likely thapomld relative populations contain far more
genetic diversity than the crops themselves. Thisecause they have not been selected from a
larger population to be domesticated, and may oatux wide range of environments with
contrasting soils, climate and other factors. Idigoh, wild species must continue to adapt to
the environments they are found in, as climate @her environmental factors change. Whilst
we can protect crop plants from pests and diseasts pesticides and from drought by
irrigation, wild populations must have the genetwmmposition to naturally withstand all such
stresses (Hopkins and Maxted, 2010).

The value of CWR is evident from the use that hesnbmade of them in crop improvement,
especially in the last few decades. In a recerievewf their use Maxted and Kell (2009), cited
91 articles that reported the identification arahsfer of useful traits from 185 CWRs taxa into
29 crop species. They found that the degree tohwbieeders had used CWRs diversity varied
markedly between crops, both in terms of CWRs t@sage and number of citations of CWRs

usage reported.



The key to successful crop improvement is a coetingupply of genetic variability and
beneficial traits contained in this diversity (Dwili et al., 2008) and wild relatives of modern
crops are the source of much of this novel diverditis not widely realized how high the
turnover rate of cultivars is in many crops as aseguence of losing, for example, resistance or

tolerance or because of the need for continuedvaian.

The wild relatives of crop plants constitute anr@asingly important resource for improving
agricultural production and for maintaining sus#dile agroecosystems. With the advent of
climate change and greater ecosystem instabil¥yRE are likely to prove a critical resource in
ensuring food security for the new millennium. BswWikolai Vavilov, the Russian botanist who
first realized the importance of crop wild relasvim the early 20 century. Genetic material
from CWRs has been utilized by humans for thousahg®ars to improve the quality and yield
of crops. Farmers have used traditional breedinghodgs for millennia, wild maizeZga
mexicana) is routinely grown alongside maize to promoteurat crossing and improve yields.
More recently, plant breeders have utilized CWRegeto improve a wide range of crops like
rice Oryza sativa), tomato [ycopersicum esculentum) and grain legumes (Edwards al.,
2007).

CWRs have contributed many useful genes to croptgland modern varieties of most major
crops now contain genes from their wild relativ€serefore, CWRs are wild plants related to
socio-economically important species including fofadider and forage crops, medicinal plants,
condiments, ornamental, and forestry species, dsas@lants used for industrial purposes, such
as oils and fibres, and to which they can contethéneficial traits.

2.5.1 Crop wild relatives and food security

Our future food security is dependent upon a wadge of factors including: being less wasteful
of the food we produce; maintenance of natural feotllity; making better use of increasingly
scarce natural resources such as energy, minecappbrus and water (Gilbert, 2009) and
maintaining a highly skilled farming population. Wever, an additional critical factor

underpinning food security is conserving and malangilable genetic diversity for use in the

breeding of new crop varieties. This includes nadt jthe genetic resource of the crops
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themselves, but also the genetic resource of CWeswild plants from which our crop plants

are descended, or to which they are related (Taestdt angridge, 2010).

2.5.2 Importance of crop wild relatives

Domestication inevitably means that only a subdethe genes available in the wild-species
progenitor gene pool is represented among cropetkesi and livestock breeds. Unexploited
genetic material from landraces, rare breeds, aifdl relatives will be important in allowing
breeders to respond to new challenges. Most crowtigésts agree that enrichment of the
cultivated gene pool will be necessary to meet ¢hallenges that lie aheadester and
Langridge, 2010).

2.5.3 Crop wild relatives in Ethiopia

All wild plants are bases for the development of modern crops. Crop wild relatives are the
wild species which are closely related to cropgoofay. The domestication of a plant passes
through stages from intensified usage of the wigkhpto the development of a domesticate so
dependent on Man that it cannot survive in the wAllll stages are seen in the crop complement
of Ethiopia (Edwards, 1991). Crops and their CWRs/lbe more or less related. They may be

many of them within a family or they may be verwfie is a bit like human being family.

Ethiopia has fully domesticated crops, crops relatedomesticates, semi-domesticated plants,
also has fully domesticated endemic crops, the kesivn being teff Eragrostis tef) and enset
(Ensete ventricosum). For fully domesticated plants the wild species fravhich the crop
developed has in some cases been identified, erotlh seems to have disappeared after the

plant was domesticated (Edwards, 1991).

Modern agriculture and environmental degradatian @rtting traditional crops and their wild
relatives at risk. The now inadequate traditiorgdiculture must change if Ethiopia is to feed

itself and this is one of the major tasks beingébby the Government. However, it is hoped that
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the following account gives some idea of the sikz¢he task facing conservationists who are
working to preserve the traditional varieties ameirt wild relatives for use in developing modern
and appropriate cropping systems. There is no gfathe country where some crop or other
and/or its wild relatives do not occur: for exampldlymusspp. in the Afro-alpine regions;
Ensete ventricosum in the medium to higher altitudes ar@bssypium spp. in the lowlands
(Edwards, 1991).

Ethiopia is a country with varied a topography angide spectrum of habitats presenting a large
number of endemic plants and animals. The counas dbout 6000 higher plant species of
which about 10% are endemic (Hedbetrgl., 2009). Ethiopia is recognized as a Vavilov centre
of origin and diversification for many food plangésd their wild relatives (Edwards, 1991).
Understanding the origins of crop plants is impatrtzecause it can provide valuable information
for plant breeders who are interested in introgngsagronomically desirable traits from wild
relatives of the cultivated species (Ingram and|Ba3003).

2.6 Monocotyledons

The angiosperms provide most of our food crops. dtotyledons are angiosperms which are
derived from primitive dicotyledons 135-75 Myelonocotyledon, byname monocot, one of the
two great groups of flowering plants, or angiospgrthe other being the dicotyledons (dicots).
There are currently 50,000 monocot plants in theldv(Simmonds, 1979), including the most
economically important of all plant families, Poaegtrue grasses), and the largest of all plant
families, Orchidaceae (orchids). Other prominentnotwt families include Liliaceae (lilies),

Arecaceae (palms), and Iridaceae (irises).

Monocotyledons (monocots) are one of the majorataatis of angiosperms. One of the primary
differences between the monocots and other angiospeés their possession of a single
cotyledon (vs. usually two in other angiosperms)any systems of classification have
emphasized this trait and erected two subclassssdben this difference in seed leaf nhumber.
There are other, perhaps more significant diffeesrin their vegetative architecture (Tomlinson,
1995). Most monocots have parallel leaf venatioxcépt in Dioscoreales and several other
unrelated genera and families, which have net-welaaves), floral parts in threes (rather than

fours and fives as in most eudicots, but severahbses of the magnoliids, such as Annonaceae
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and Aristolochiaceae, also have trimerous flowsosthis is clearly not a trait unique to the
monocots), sieve-tube plastids with several cungatein crystals, scattered vascular bundles in
their stems and probably as a direct result otabg no vascular-cambium-producing secondary
phloem and secondary xylem. In spite of their latk vascular cambium, some monocots (e.qg.,
Yucca, Aloe, Dracaena, andCordyline), nevertheless can become trees through increasésm
diameter via a novel process, usually termed “aslons™ secondary growth. In this case, plants
are able to add new vascular bundles and parenchyrttze primary body (Zimmerman and
Tomlinson, 1970), thus increasing their girth. @thmonocot trees, such as the palms
(Arecaceae), screwpines (Pandaceae), and banansaddae), are incapable of adding new
bundles. Thus, these “trees” are merely overgrdvembs. The root systems of monocots are
also distinctive in that the radical aborts at arlyestage and the root system of the adult plants
develop adventitiously.

In Ethiopia and elsewhere in the world monocots\agy important because they contain the
major crops categorized as cereals (wheat, ricgansorghum, barley, teff, and many others)
and other crop categories. A study of the wild treés of such plants will have practical

contributions to the future improvement of the @gpncerned.
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CHAPTER THREE

3 MATERIALS AND METHODS

3.1 Description of the study area

3.1.1 Location

The study was conducted in the central, southenthsvestern and eastern parts of the country
and covered six floristic regions of Ethiopia hayihigh distribution of wild relatives of
monocotyledonous crops: Gamo Gofa (GG), Gojam (Bdjerge (HA), Kefa (KF), Shewa (SU)
and Sidamo (SD) floristic regions of Ethiopia (Fig2).

GULF OF ADEN
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Figure 2: Map of the Ethiopian part of the floristegions used for the Flora of Ethiopia and

Eritrea showing the floristic regions covered ir firesent study (Source of map:

Flora of Ethiopia and Eritrea)

AF - Afar region, below and to the east of
the 1000m contour to the Eritrean
border in the east and the Harerge
border in the south

TU - Tigray region, above and to the west of
the1000 m contour

GD - Gonder region

GJ - Gojam region

WU- Welo region, above and to the west of
the 1000m contour

3.1.2 Climate

SU - Shewa region, above and to the west of
the 1000 m-contour

AR - Arsi region

WG- Welega region

IL - llubabor region

KF - Kefa region

GG- Garno Gofa region

SD - Sidamo region

BA - Bale region

HA- Harerge region

The study area has diverse climatic conditionstwAnty years climate data were taken from

Ethiopian (EMA) from the nearest weather statiorthte study site (Figure 3). The data were
collected from 1995- 2014 by National Meteorologi8arvice Agency (NMSA, 2014).
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Figure 3: Climadiagram showing mean monthly rdirg#fad temperature from 1995-2014
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3.2 Methods

3.2.1 Sampling methods

The data were gathered from literature and herbaigspecimens and the field studies were
undertaken to collect voucher specimens and ethanlwal data on the monocotyledonous crop
wild relatives. The field data were collected byngspurposive sampling technique. Following

the field observation, ethnobotanical data werdect#d and interview-based survey were
administered to farmers/communities living in tiedy area. The researcher together with local
field guides collected data and information fromnfar households which involved both males
and females who have indigenous knowledge abouytscemd crop wild relatives and the

development agents, wereda crop experts and others.

3.2.2 Data collection from literature sources and the Nabnal Herbarium (ETH)

Wild relatives of monocotyledonous crop speciescivlare found in Ethiopia were gathered and
listed from different literature sources. This weaticularly checked and confirmed by using
the relevant volumes of the Flora of Ethiopia anidr&a (Edwardset al., 1997 and Phillips,
1995) and full information (Local names of the mooikyledonous crop wild relatives, Crop
category, family, distribution in floristic regiorend others) were taken about each MCWRs
which were a necessary information for the nexdfictivity (Appendix 1). Herbarium data
collections were also done and recorded sourcésfaimation like the local names, family of
each species, locality, date of collectialstribution, altitude, latitude, longitude, habitand
other notes recorded on specimen labels regatden@WRs. Herbarium specimen photos were
also taken which were relevant for exact comparisith the field MCWRs and to avoid/reduce

confusion/misidentification (Appendix 2).

3.2.3 Field data collection

3.2.3.1Voucher specimen collection and identification

According to the preliminary assessment made basdtie review made on the volumes of the
Flora of Ethiopia and Eritrea and the plant colatd of the Ethiopian National Herbarium,
CWR plant species were collected from the wildha study area by using purposive sampling

technique. Basically at the time of collection, thkk necessary information about the specimens
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were recorded provided with ethnobotanical infoiorat Then after, the voucher specimens
were pressed and taken to the National HerbariuRHJEAAU. At the National Herbarium the
specimens were dried and identified using taxonokags in the volumes of the Flora of
Ethiopia and Eritrea (Edwards al., 1997 and Phillips, 1995), by comparison with theay
identified specimens that are housed at ETH, Rin#ike difficult ones were re-checked with the

assistance of senior taxonomic experts.

3.2.3.2Ethnobotanical data collection

The methods used for ethnobotanical data colleatiere semi structured interviews described
by (Martin, 1995; Cotton, 1996), field observatipneference ranking and direct-matrix ranking
were employed following (Martin, 1995; Alexiades996; Cotton, 1996). The respondents'
background, local name of MCWRs, uses, plant paddugrowing area, status, degree of
scarcity and conservation practices of respondeete carefully recorded. Observations were
made on the morphological features and habita¢ach MCWR species in the field.

3.2.3.3 Group discussion and semi-structured interview

The major crops cultivated in the study area, dwallnames, uses and distribution of CWRs and
their status from the earlier time were assessemhgl@thnobotanical data collection. Farmers
who had indigenous knowledge about crops and ciitip relatives, gave priority for the older
farmers who live in the study area for a long perod time, the development agencies, wereda
crop experts and researchers in the study area2-@nadhdividuals were used for each sample
site. Most of the interviews and discussions weglel In Amharic directly by the researcher and
Afan Oromo, Kefficho, Wolaita and Gamo languagedirgctly using translators gathered
technically by speaking to the villagers and adbéssnformants. During field tracking and
random walks, encountered farmer households wededat® participate by considering their
willingness to sit for an interview. By taking intccount the above concepts the data were
gathered mainly through individual interviews, geddfield walk and discussion with the
selected individuals.

Before the specimens were collected purposivelynfreelected study site, a brief group

discussion was made at each site prior to impoNEENVRS collection with all informants of the
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study site.A semi-structured checklists consisting of questi@r issues were prepared in
advance. The interviews were based on and arowes® tbhecklists and some issues that arose

promptly depending on responses of an informanéwatso dealt with.

Figure 4: The researcher interviewing an informamtsefa (A) and in the Abay George
(Showa) (B)

3.3 Data analysis
The gathered data were computed by preferencenguakid direct matrix ranking according to
(Martin, 1995; Alexiades, 1996; Cotton, 1996). mmi@ant consensus and ranking were

computed.

3.3.1 Descriptive statistics

Data on Ethiopian MCWRs with their scientific anacél names, parts used, diversity and
distribution were gathered and compiled after assgsavailable ethnobotanical documents.
Data were then entered into Microsoft Excel sprleads (Microsoft Corporation, 2007) and

descriptive statistical methods including perceatagerre employed to analyze and summarize
the data.

3.3.2 Direct matrix ranking

Direct matrix ranking exercise was done followingatin (1995) in order to compare
multipurpose use of given species and to relate thithe extent of its utilization versus its
dominance. In the direct matrix ranking exerciss;hekey informant was asked to assign use

values / 5= excellent, 4= very good, 3 = good,|8ss used, 1 = least used, 0 = not used, for each
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species. Accordingly, each key informant gave wdaes for the nine CWR plants and average
values of use diversity for species was taken hadrélues of each species were summed up and

ranked.

3.3.3 Informant consensus

In order to evaluate the reliability of informatidaring the interview, informants were contacted
at least 2-3 times for the same ideas and theityabéithe information was proved and recorded.
If the responses that were given at different tooetradicted each other, they were considered to
be unreliable and were rejected or reliability bé tinformation confirmed by similarities of
information given by different informants on themsaissue. Only the relevant ones were

analyzed. This method was adopted from Alexiad89g}L

3.3.4 Preference ranking

Preference/priority ranking was conducted for eatahg the degree of preferences or degree of
scarcity based on levels of importance of cert@lected plants following Martin (1995) by
using each CWR located in the study site key intorte who were invited to rank the selected
or located species that are used for their datliyiac Each key informant gave use values for all
MCWRs located in their site and average valuesims of their degree of scarcity (the most
scarce is highly preferred/priority first or mostportant) for species was taken and the values of
each species were summed up and ranked.
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CHAPTER FOUR

4 RESULTS

4.1 Preliminary assessment of MCWRs from Flora of Ethipia and Eritrea and
collections at the National Herbarium (ETH)

During the preliminary assessment first, the mofhgedonous crops grown in Ethiopia were

listed. Then, crop wild relatives plants found ithiBpia were gathered from volumes 6 and 7 of
the Flora of Ethiopia and Eritrea and other avddditerature sources. From this bibliographic
survey, 16 monocot crop wild relative species and wariety making a total of 17 taxa were
recovered. These CWRs represented 11 genera afahslies. Five of the families are included

in volume 6 of the Flora and volume 7 has onlyfdraily Poaceae, which contains the majority
(47.1%) of the MCWRs recorded.

The monocotyledonous crop wild relatives collediean the various literature sources (mainly
from Flora of Ethiopia and Eritrea) were the tasgased to guide the search made for plant
specimens in the National Herbarium (ETH) that gad8eMCWRSs with voucher specimens
(Table 1). While searching for the voucher specsnehere were some challenges including
misplaced ones by another species in the c&slium subhirsutum subsp.spathaceum for
example. Upon finding the specimen, all the nemgsmformation was recorded including the

floristic region of collection and other featuresre compiled.
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Table 1: MCWRs present in Ethiopia as recorded ftbenFlora of Ethiopia and Eritrea, ETH

and field survey\(- Yes, X - No)

Voucher Voucher
No. Ethiopian MCWRs in Flora of Ethiopia and Eritrea specimens of| specimens
the National | collected
Scientific name Family Volume Page | Herbarium | from field
(ETH)
1 Aframomum corrorima | Zingiberacea 6 32t v v
2 Allium alibile Alliaceac 6 154 V
3 Allium subhirsutum L. | Alliacea¢ 6 151 x
subsp spathaceum
4 | Amorphophallus Aracear 6 42 v x
abyssinicus
5 Colocasia esculenta Aracear 6 38 V V
6 Cymbopogon caesius Poaces 7 32¢ v x
7 Cymbopogon Poacea 7 33C v x
commutatus
8 | Cymbopogon Poacea 7 32¢ v x
schoenanthus
9 Dioscorea bulbifera Dioscoreace: 6 59 V V
var. bulbifera
10 | Dioscorea abyssinica Dioscoreaces 6 61 V x
11 | Dioscorea praehensilis | Dioscoreace: 6 62 v
12 | Eleusine africana Poaces 7 13¢ v x
13 | Ensete ventricosum Musacea 6 317 V V
14 | Eragrostis pilosa Poacea 7 12t v v
15 | Oryza barthii Poaces 7 10 V x
16 | Oryzalongistaminata Poaces 7 10 v x
17 | Sorghumarundinaceum | Poacea 7 29¢ v v
17 6 2 various 16 7
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Voucher specimens were recorded with full informatiaken from specimen labels (Appendix
2). Locality of the specimens, distribution (altiimal range, latitude, longitude) and date of
collection collected from the specimen labels witiee basic guiding information used for field

data search and fresh specimen collection. Sanip&g of the voucher specimens were also
taken side by side and used for more clarity andvimd confusion at the time of asking the

respondents about how they can distinguish the CW@i the cultivated species or the

cultivated strain in the cases when the cultivdtadn and the wild relative share the same
scientific name as in the cases Aframomum corrorima, Dioscorea bulbifera and Ensete

ventricosum.

4.2 MCWRs found and collected in the field

The field study were done by using the necessdoynration after the preliminary assessment
that gave clear direction for collection and recafddifferent information about MCWRs
distributed in varies floristic regions of Ethiopiaccordingly, the field survey comes up with
seven (41.2%) voucher specimens (Table 2). Thd 8&ldy showed that in cases where the
cultivated form and its wild relatives share thensascientific names, the vernacular (local)
nomenclature regularly used by the local commusitiad distinct names, as they perceive the
two differently.

The indigenous people of the study areas distihgagiswild relatives from the respective
cultivated crops by their own different criteriattare based on morphological characteristics, in
spiritual considerations, their use values androfts&ures. Using these criteria they have since
long time ago gave local names to the plants thesgmt generation is applying in regular
communications. This is illustrated in Table 2.
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Table 2: Local nomenclature of crop wild relatieesl their crops

MCWRs Crops
No. | Scientific name Local Name | Language | Way of given | Parts usec by Scientific Local Name Language
the local people name
name
1 | Aframomum OpHIO/SHET | Kefficho, | Monkey's Seeds and leavr | Aframomum KORERIMA, Amharic &
corrorima OPHIO, Ambharic | cardamom corrorima KOROORIMA, | Guragae;
YEZINJERO (mostly eaten OFIO Afan Oromo;
KORERIMA by monkeys) Kefficho
2 | Colocasiaesculenta | KUBIKIDO Kefficho | Wild Taro Tubers anc Colocasia GODERIE, Ambharic
(food for wild | leaves esculenta KIDO Kefficho
animals)
3 | Dioscorea bulbifera | WOKKo, Kefficho, | Wild Yam Aerial tubers Dioscorea KOOTEHARRE | Afan Oromo
BUNDI Gamo, eaten as cooked| bulbifera E, SADA, BoLA | Tya., Gamo
BucH/BoLA Sheko vegetable BOYE,
BOYE, AMA
4 | Dioscorea WODALA, Gamq, Wwild Yarr Undergrounc Dioscorea HATIYA Gamc
praehensilis KECHLI/ Sheko tubers can be | cayenensis-
KAKEB eaten. Dioscorea
rotundata
complex
5 | Ensete ventricosum | YESETAN Amharic, | It is believec | Pseudocorm fo | Ensete KOICHO/ KOBA, Ambharic;
KocHo, EPPO | Kefficho | that a crop of | food types and | ventricosum WAARQEE, ESET | Afan Oromo;
devil. leaves for other Guragae
types
6 | Eragrostispilosa Shoot for forage | Eragrostis tef TEFF, TAFFI, Ambharic;
and grains for BAZRA TAF Afan Oromo;
food usually Tya.
during famine
7 | Sorghum FINCOO/ Afan Grain mixed Sorghum MASHILA, Ambharic
arundinaceum DAAPHOO, Oromo; with Sorghum bicolor SHANGO, Kefficho;
ABARO, Anywaa; bicolor and BOBEE Afan Oromo
TSLALAHE, Omotic; shoots for foddel
MACADEBI Somali & construction.
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4.3 Species of MCWRs and the floristic regions in whiclthey occur according to

the Flora of Ethiopia and Eritrea

According to Flora of Ethiopia and Eritrea 16 spscnd one variety of monocotyledonous crop
wild relatives are distributed all over the counthyterestingly, the analysis showed that each
floristic region had at least one MCWR. On the othand, most of the MCWRSs growing in
Ethiopia were found to grow in TU, GD and IL whtlee least number occurred in AF, BA and
WU which have single species each (Table Ayorphophallus abyssinicus, Cymbopogon
commutatus, Cymbopogon schoenanthus, Dioscorea praehensilis and Oryza barthii are the only
species, which are found in single floristic regiom contrary to thes€ymbopogon caesiusis a
CWR distributed in ten floristic regions followed I$orghum arundinaceum in eight floristic

regions of Ethiopia (Appendix 5).

Table 3: Floristic regions and number of species

No. | Floristic region Expanded No. of MCWR species as
name of the indicated in the Flora

Floristic volumes 6 and 7
region

1 AF Afar 1

2 AR Arsi 2

3 BA Bale 1

4 GD Gonde 8

5 GG Gamo Gof. 5

6 G Gojan 7

7 HA Harergie 3

8 IL lllubabol 8

9 KF Keffa 6

1C SD Sidami 5

11 SuU Shews 5

12 TU Tigray 9

13 WG Weleg:i 3

14 wu Welo 1
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4.4  Distribution of MCWRs among the plant families

In total, 17 MCWRs belonging to 11 genera in 6 faaiwere found distributed in Ethiopia. The
family Poaceaewith eight species in five genera was found to &eresented by the highest
number of crop wild relatives in the monocotyledasiocategory. The Zingiberaceae and

Musaceae had single genera and species of MCWIRs iGthiopian flora (Figure 5).
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Figure 5: Graph showing the number of MCWR spear@sgenera in each family

4.5 Monocotyledonous crop wild relatives in their natual habitat

Field investigation came up with seven MCWRs thalbbg to six genera and five families.
According to the researchers view the species decbfrom the field have different degrees of
abundance based on the presence/absence of thHesspactargeted areas standing from the
preliminary assesment information. The availabiligf crop wild relatives in the
monocotyledonous families was studied mainly byragkeople living around where the species
were distributed. Accordingly, some of the MCWR< dflighly Decreasing (HD), others
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Decreasing (D), Intermediate (IN), Increasing @ atill others Highly Increasing (HI) as show
in Table 4.

Table 4: Status of wild relatives of Ethiopian moatyledonous crops

No. | Scientific name Local name (Language) Status
HD D |IN || HI

1 Aframomum corrorima | OpHIO/SHET OpHIO (Kefficho) v
2 Colocasia esculenta Kusl kipo (Kefficho) V
3 Dioscorea bulbifera wokko (Kefficho), BuNDI BUuCH/BOLA V

Boye (Gamg
4 Dioscorea praehensilis | WobpaLa (Gam) V
5 Ensete ventricosum YESETANKOCHO(Ambharic), APPO V

(Kefficho)
6 Eragrostis pilosa V
7 Sorghum arundinaceum | FINCOO/DAAPHOO (Afan Oromo) v

4.6 Current distribution of MCWRSs

The current distribution of MCWRs was studied ir 8oristic regions (GG, GJ, HA, KF, SU
and SD) of Ethiopia according to the flora classifion of the country for the purpose of writing
the Flora and they do not bear any relation toptesent administrative structures. These six
floristic regions cover the present three admiatste regions (Amhara, Oromiya and SNNPRS)
of Ethiopia where the fieldwork was done. Specifiedy areas (Zones and reference Ethiopian

Towns) where the voucher specimens were collegethdicated in Figure 6.
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Figure 6: Map of Ethiopia showing MCWRs distributifvom where the voucher specimens
collected

4.7  Cultivated monocot crops found in the study area aththe CWRs

Many crops are grown in the study area that inckeeteals, vegetables, root/tuber crops, fruits,
fibers, stimulants and sugarcane. Almost all crafggories are cultivated or grown near/around

the areas surveyed for MCWRs in which 18 crop g3eor varieties were recorded (Table 5).
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Table 5: List of crops around the study sitésHave wild relative in the field, x - Have no wild

relative)
No. Scientific nam Family Categor Common Englist CWR CWR
name found in collected
Ethiopia from the
field
1 | Aframomumcorrorima | Zingiberacea | Spice Ethiopian v v
(Braun) Jansen cardamom
2 | Alliumcepal. var. Alliaceae Vegetabl Shallo v X
aggregatum G. Don.
3 | AlliumcepalL. var. cep | Alliaceac Vegetabl Onion, commor v v
onion, bulb onion
4 | AlliumporrumL. Alliaceae Vegetabl Leek
5 | AlliumsativumL. Alliaceae Spice Garlic x x
6 | Colocasiaesculenta(L.) | Aracea Root/tube Taro, Cocoyam v v
Schoott. Dasheen,
Elephant's ear
7 | DioscoreaalatalL. Dioscoreace: | Root/tube Yam \ \J
8 | Dioscorea bulbifera L. Dioscoreace: | Root/tube Potato yam, Aerie v v
yam
9 | Eleusine coracana(L.) Poaces Cerea African finger v x
Gaertn. millet
10 | Ensete ventricosum Musacea Root/tube Enset, falst \ v
(Welw.) Cheesman banana
11 | Eragrogtis tef (Zucc.) Poaces Cerea Tef v v
Trotter
12 | Hordeumvulgare L. Poaces Cerea Barley x x
13 | Musax paradisiaca L. Musacea Fruit Banani
14 | Saccharum officinarum | Poacea Suga Sugar car
L.
15 | Sorghumbicolor (L.) Poaces Cerea Sorghun \ v
Moench
16 | Triticum aestivum L. Poaces Cerea Common wheat x x
bread wheat
17 | ZeamaysL. Poacesa Cerea Maize
18 | Zingiber officinale Rosc | Zingiberacea | Spice Gingel
4.8 Habitats of MCWRs

The crop wild relatives were found from differerblitat types as indicated in Table 6. More (4)

species were found in the cultivated landscapeigodatly on farmlands and on margins of

farmlands while fewer (2) numbers were found insgland areas.
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Table 6: Habitats of the collected monocot croglwélatives

Habita MCWR: Collectec Total

Inside the fore: Aframomum Dioscorea Ensete 3
corrorima praehensilis ventricosum

Inside/at margin | Dioscorea Sorghum Dioscorea Eragrostis 4

of farms bulbifera arundinaceum | praehensilis pilosa

Road sid Sorghum Colocasia Eragrostis 3
arundinaceum | esculenta pilosa

River sidt Aframomum Colocasia Ensete 3
corrorima esculenta ventricosum

In grazing lan Eragrostis Sorghum 2
pilosa arundinaceum

4.9

The importance and relative importance of the MCWRss studied through assessment of

Importance of monocot crop wild relatives

informant consensus, scoring and ranking exercises.

49.1

Application of informant consensus analysis shotied some MCWRs were more popular than
others. The results may be partly related to ingrar¢ to the community or to the fact that some
species occurred in more areas than others that mgstricted in their distribution. Accordingly,
Sorghum arundinaceum was cited by 22 (48.89%) followed bRioscorea bulbifera and
Dioscorea praehensilis which were cited by 20 (44.44%) and 18 (40.00%forimants

Informant Consensus

respectively (Table 7).
Table 7: Informant consensus of MCWRs in the stacha

Scientific name No of informants % of total Rank
who cited the plant citations
Aframomum corrorima 12 26.67 6"
Colocasia esculenta 14 31.11 50
Dioscorea bulbifera 20 44 .4¢ 2"
Dioscorea praghensilis 18 40.0( 3¢
Ensete ventricosum 16 35.5¢ 4"
Eragrostis pilosa 1C 22.2: 7"
Sorghum arundinaceum 22 48.8¢ 1°

30




4.9.2 Uses of monocotyledonous crop wild relatives by tHecal community

In the study area, the people reported their usmarfy MCWRs for different purposes. These
informants were requested to give value based @in plersonal perceptions: 5 to the most used
plant for that particular purpose and 1 to thetle&®me crop wild relatives were rated as
important and used frequently by many, appearingnamy formulations. Preferences for seven
MCWRs were checked and seen that fodder was sdid the most common use value of these
CWR species.Eragrostis pilosa received the best value compared to othé&mghum
arundinaceum was found to be the most multi-purpose speciesirsgdiO, followed byEnsete
ventricosum, which scored nine (Table 8).

Table 8: Direct matrix ranking based on use cat€si = best; 4 = very good; 3 = good; 2 = less

used; 1 = least used and 0 = no value)

Usefulness Plant species
tothe Aframomum | Colocasia | Ensete Dioscorea | Dioscorea Eragrostis | Sorghum
community | corrorima esculenta | ventricosum | bulbifera | praehensilis | pilosa arundinaceum
Fodder 3 2 3 3 2 5 4
Food 0 3 2 5 5 1 3
Medicinal 2 0 1 0 0 0 0
Spice 2 0 0 0 0 0 0
Others 0 0 3 0 0 0 3
Total 7 5 9 8 7 6 10
Rank 4 7 2 3 4 6 1

4.9.3 Degree of scarcity MCWRs

The informants ranked the species of MCWRs basethem degree of scarcity in the local
environment (7 for most scarce (preferred/priority, 1-least preferred/last priority).
Accordingly, Dioscorea praehensilis took the first rank followed bipioscorea bulbifera (Table
9).
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Table 9: Priority ranking of seven MCWRs by sixarrhants

MCWR Respondents Total Rank
A B C D E F
Aframomum corrorima 3 2 2 1 3 2 13 6"
Colocasia esculenta 1 2 3 2 2 2 12 7"
Dioscorea bulbifera 6 4 5 5 6 5 31 2
Dioscorea praehensilis 7 7 6 5 6 5 36 1°
Ensete ventricosum 4 3 2 4 4 3 20 3¢
Eragrostis pilosa 3 4 3 3 2 2 17 4"
Sorghum arundinaceum 2 3 2 4 3 2 16 5h

49.4 Threats to MCWRSs

In the study area various factors that were consttléhe main threats to MCWRs were ranked
by informants. Most of the causes for the threatwild relatives of the crops included in this
study were the anthropogenic factors. These factwwtsch include agricultural expansion,
overgrazing/overstocking, use for construction als®h lack of awareness were indicated as the
major threatening factors. To rank these factocomling to the degree of damage they cause,
six informants were selected to give 5 to the ntbstatening factor and 1 to the one which is

least threatening (Table 10).

Table 10: Factor threatening monocotyledonous witgbrelatives by six informants

Factors Respondents Total Rank
A B C D E F
Agricultural expansio 4 5 4 5 3 3 24 1%
Use for onstructiol 3 2 3 4 2 3 17 4"
Lack of awarenes 5 2 1 4 5 2 19 3¢
Over grazin 4 3 4 4 3 4 22 2"
Using of herbicide 2 1 2 3 1 1 10 50
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CHAPTER FIVE
5 DISCUSSION, CONCLUSION AND RECOMMENDATIONS

5.1 Discussion

5.1.1 Species of MCWRs and the flora regions in which theoccur

According to the analysis from the Flora showed tach floristic region had at least one
MCWR. However, most of the MCWRs growing in Ethiapvere recorded from TU, GD and IL
while the least number occurred in AF, BA and Wetthave single species each. This may
alternatively indicate differences in collection exploration intensity since collectors may
frequently visit some areas more than others. ¢t fome plant collectors come and collect as
tourists and to run away from the cold weatherhef temperate winter season and hence visit
areas where they can enjoy life rather than plariedd visits based on identification of floristic
regions. Other areas may have not enjoyed frequisittions perhaps because of being unsafe
for security reasons, no roads or the harsh camditiTewolde Berhan Gebre Egziabher (1991)
said, on hasty recording has often meant that eiespgoes by different names, causing double
counting. The situation is made more confusing beeahe plant specimens collected from

Ethiopia are scattered in various herbaria, maostiurope.

In this study, it was found that the existing imf@tion on distribution of MCWRs of Ethiopia is
very limited and fragmentary. Although the reseaveds started to cover all representative
floristic regions of the country based on dataem#d from the Flora and ETH, there were so
many factors that limited the research work inahgdifinancial, seasonal (the season that
MCWRs grow) and the security problems that redubedarea coverage to six floristic regions
only. Aframomum corrorima and Ensete ventricosum were collected from one floristic region.
Kefa Floristic Region takes the lion's share irt tmast of the MCWRs were distributed in it.
The reason behind could be that Kefa Floristic Begis known to possess dense moist
afromontane forest and the probability of gettingnmcotyledonous crop wild relatives was
relatively high. However, the probability of findiflMCWRs on targeted areas were less because
those areas were disturbed due to different antthogiral and natural factors. The conservation

efforts made regarding the designated National td?aority Areas so far are not encouraging.
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The adjacent communities appear to have unrestrasteess to the forest. As a result, the forest

is subjected to agricultural expansion and seleatiwting (Feyera Senbeta, 2006).

5.1.2 MCWRs found and collected in the field

According to the preliminary assessment, from 17WR3 the field survey come up with seven
(41.2%) voucher specimens. The finding clearly shdtwe need for more field survey and
collection targeting MCWRs. Cases in which theigated form and its wild relatives share the
same scientific names regularly used by the locatmunities.Colocasia esculenta found in
wild lands is most likely an escape from cultivatithat occurs outside cultivation rather than
being a purely wild relative of the cropioscorea bulbifera is known is both in the wild and
cultivated forms and their distinguishing is madetbeir varieties. However the varieties are
difficult to distinguish in practice. One vouchepesimen calledDioscorea bulbifera var.
bulbifera is theoretically possible to distinguish from atharieties but in practice no attempt is
made. Therefore, voucher specimens of \dldscorea bulbifera were collected from the field
and it is impossible to distinguish them at varietyel, due to these the researcher used the same
as the wild species, which Rioscorea bulbifera. Similar situation on naming of wild relatives
for other three specie®ffamomum corrorima, Colocasia esculenta and Ensete ventricosum)

and the same scientific names have been usedheittuttivated crops.

5.1.3 Habitats and families of MCWRSs

The crop wild relatives were found from differerdgbitat types (forest, crop/agricultural land,
road or riverside and grazing land). Most of thesravgrowing in or near margin of cultivated
crop lands especially to their close relative ie torm of weed. Heywood and Dulloo (2005)
also reported that CWRs growing alongside domdsiicarops promote natural crossing of
beneficial traits. Genes from wild plants have gbgovided cultivars with resistance against
pests and diseases and improved tolerance to @btatsses. While other MCWRs near ditches,
river or road sides. The reason for these couldrbsion. When agricultural and grazing lands
eroded, the seeds of crop wild relatives are alashed away and the probability of growing in
such habitats became high. An investigation by GBirenetaet al. (2004) on wild enset shares

that its habitat ranging from dense forests to aggfenb land, or along riverbanks.
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From all six families of MCWRs which are found inthiopia, the most popular family was
Poaceae which contributed eight (47.1%) speciexiwkakes the lion's share, followed by
Dioscoreaceae with three (17.7%) species. Phil{f895) described that the grass family
(Poaceae) including the MCWRs has about 650 gemeral0,000 species, which are widely
distributed throughout the world and covers a @gmedand area than any other family of

flowering plants.
5.1.4 Status of crop wild relatives

The availability of crop wild relatives in the maatyledonous families was studied mainly by
asking people living around where the species w&gibuted. Also by comparing their status
(distribution increasing or declining) from the lezst time. Accordingly, the availability of
targeted species on targeted areas was found tmnbehe decrease due to different
anthropological and natural factors. Considering @abservation during the collecting trips, the
population size of the wild relative species amghly reduced as a result of rapid natural habitat
change for human settlement, agriculture, consomcetc. Despite the problems associated with
the distribution of MCWRs, seven MCWRs were cobelcColocasia esculenta was found to be
on increase whil®ioscorea praehensilis and Dioscorea bulbifera were declininghrough time
and consequently finding these species in the (médural habitat) was difficult. Mattheves al.
(2012) stated that wild taro grows on stream bandag sides and among rocks next to small
waterfalls. This variation in the habitat @blocasia esculenta and its capacity to reproduce

vegetatively might have helped to be commonly foumtthe study area.
5.1.5 Uses of monocotyledonous crop wild relatives

In the study area, the majority of the inhabitaetg on wild relative plants directly or indirectly
for various purposes such as fodder, food, spetes]t was found that seven species of MCWRs
have values for different purposes being used ad fand/or they have other value for the

community.

Sorghum bicolor is knownto make ‘injera’, either alone or mixed with 'tefised in brewing and
other types of food. Likewise&orghum arundinaceum is used mainly for animal forage,

construction (charcoal, merchants uses it highlgawstruct the roof and wall of the mini house
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near road sides) and some repondents informedritoaimally it is also supplied to market by
mixing with cultivated SorghumSorghum bicolor) and which is difficult to identify the mixing
and used for food by different techniques. Everugioit is used for such purposes, it is also

seen as weed growing in farmland.

Wild enset is growing mainly in southwestern paftshe country. By many of the respondents,
there is a spiritual belief about wikthsete ventricosum in addition to being used as food, fodder,
medicinal and having other value. They believed thprotects the cultivated enset from devil
although some respondents belief the reverse. &t cultivated enset shares that, besides its
use as a source of large quantities of carbohydictiefood, enset is also utilized for animal
forage, fiber production, construction materiats,am ornamental, and for its medicinal values,
with a demonstrated antimicrobial activity agawisal, bacterial, fungal and nematodal diseases

of humans (Holscher and Schneider, 1998).

All of the ranked species have use value from ldasbest use criteria for fodder. The
implication of this is that the local community hag habit of using MCWRs for their domestic
animals as feed. Because almost all peasant faimé&thiopia graze their domestic animals in
wild, the MCWRs are used grazing. The over explimitaof those crop wild relatives comes

from the above reasons

5.1.6 Prioritization of CWRs based on the degree of scaity

Dioscorea praehensilis andDioscorea bulbifera are highly consumed by the local community.
Tubers of these twDioscorea species are edible amoscorea praehensilis is a favorite food
type for the locality compared with other wild yaapecies. The reason is that the local people
extremely consume the tubers Difoscorea praehensilis from the forest and use it in different
preparationsEspecially, it is used for the preparation of spetaditional food called "Fichata"
by combining withDioscorea cayenensis during holidays typically in "Meskel" timeéAccording

to Muluneh Tamiruet al. (2008), some landraces such as Hat)mgcorea cayenensis) are
popular due to their sweet taste and white tubeshflcolor, and are preferred for preparing
fichata, a popular dish made of boiled and maslzed snixed with fermented milk and butter.

The white tuber flesh goes well with the milk dyrimixing.

36



The local people had also a habit of taking these twild relatives from their natural
environment and domesticated and cultivated theagiicultural lands. The trend of cultivation
could be that the local people had indegenous kambyd that wild species/wild relatives have
the ability to adapt to climatic or any other eovimental changes. Therefore, the local people
want to select these species to become domestMétidst Hopkins and Maxted (2010) said,
protection is undergone for crop plants from pesid diseases with pesticides and from drought
by irrigation, wild populations must have the gémebmposition to naturally withstand all such
stresses. Other studies on wild yams have alsedsthat the starches extracted from wild yam

tubers were thermo resistant, with relatively ogagnd less viscous gels (Sahetrdl., 2007).

The wild Colocasia esculenta had last () rank that was least scarce compared to other
MCWRs. The reason behind is that the cultivate3 are highly cultivated near home gardens
and/or agricultural land. The local people do ns# the wild relative species (Wild Taro) unless
they are exposed to shortagfefood in their locality. There were also belig¢at the plants that
are found in the wild is for wild animalslatthewset al. (2012) describes, the leaves of roadside

Taros, whether wild or cultivated, are generallyareled as edible, and can be cooked for pigs.
5.1.7 Description of some selected MCWRs

Wild Enset (Ensete ventricosum (Welw.) Cheesman wild relative of the domestic Ensete
ventricosum (Musaceae)

In Ethiopia, wild Ensete ventricosum occurs in the highlands (1100-3100 m a. s. l.Yhe
southwestern part. The wild populations grow mairiound the city of Bonga (Kefa
administrative region) in habitats ranging from serforests to open shrub land, or along
riverbanks. Although areas where wild enset groresodten not suitable for human settlements,
human interference still prevails through the ragsof domestic animals and cutting of trees and
shrubs. By contrast, cultivated enset grows in dewiarea comprising the central, south and
southwestern parts of Ethiopia, but mainly at highkitudes ranging from 1500 to 3100 m
(Genet Birmetat al., 2004).

Wild enset provides fiber used for rope as a bypebaf decorticating the leaf-sheaths. Fresh

leaves are used as bread food wrappers. Corm ¢egsed to form a starchy food. Analysis by
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Genet Birmetaet al. (2004) suggested that the present-day cultivateset clones have been
introduced to domestication from a limited numbewdd progenitors. In addition, subsequent
gene flow between wild and cultivated enset mayehasen prohibited by differences between
modes of propagation and harvesting time; cultiyaaset is propagated vegetatively through
sucker production and the plant is generally haecedefore maturity or flower set, thereby

hindering pollination by wild enset or vice versA.significant correlation was not found

between genetic and geographical distances.

2 /‘-... "&

e e Al
Photo credit- Biniyam As

Figure 7: Wild EnsetHnsete ventricosum)

Sorghum arundinaceum (Desv.) Stapf(Wild relative of Sorghum bicolor) (Poaceae)

This wild sorghum species has been described a®fotee progenitors of cultivated sorghum,
which is probably the result of selection by marplaints with big undeciduous see8srghum
arundinaceum comprises an extremely variable complex of intedgrg forms of wild sorghum.
According to (De wett al., 1970 andDoggett, 1991 all the races ofSorghum bicolor ssp.
verticiliflorum including Sorghum arundinaceum differ from each other mainly in inflorescence

morphology and distribution. They are fully intertile with the cultivated sorghum.
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Gene flow from crops to wild relatives has receiwedisiderable attention since the advent of
genetically modified crops. Numerous researcheve fiaund wild — crop hybrids to be nearly as
fit as their wild parents, which suggests that cggmnes may persist in wild populations.
Sorghum is one of the crop plants that has exteng@netic exchange with its wild and weedy
relatives. Wild and weedy relatives of crop plahtsse been known to be sources of useful
genes, such as genes for resistance to diseasepeatsl as well as genes for tolerance to
different stress conditions. Genetically, AmsaluaAget al. (2000) analyzed RAPD variation in
93 wild sorghum individuals representing 11 popals from five geographical regions of
Ethiopia to determine the extent and distributioh genetic variation. The number of
polymorphic bands generated per primer in the sty high than cultivated sorghum. The low

genetic variation in wild sorghum may be due toréduced population size of the wild sorghum

in Ethiopia.
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Figure 8: Photos of SpecimensSokghum arundinaceum (wild relative)collected from field

Dioscorea species (Dioscoreaceae)

Dioscorea species are commonly known as yams. Yam is a spu#ities crop that belongs to the
genusDioscorea and family Dioscoreacea®ioscorea bulbifera, Dioscorea praehensilis and
Dioscorea abyssinica are the wild relatives otultivated Dioscorea bulbifera, Dioscorea
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cayenensis - Dioscorea rotundata complex andDioscorea cayenensis - Dioscorea rotundata
complex respectively that are cultivated in soutid ssouthwestern parts of the country.
Dioscorea bulbifera has numerous varieties, both wild and cultivatede Tild variety var.

bulbifera being characterised by the presence of aeriatswe bulbils, which are rounded.

Several species of yams are widely cultivated. fitagor species used as food abeoscorea
alata L., Dioscorea cayenensis Lam. -Dioscorea rotundata Poir. complex. At least 20 others are
used as food in times of famine, and a similar nemitave medicinal and other uses. The typical
example isDioscorea praehensilis. The tuber is eaten during famine. It is one ofgheents for

many varieties in thB. cayenensis - D. rotundata complex(Edwardset al., 1997).
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Figure 9: WildDioscorea bulbifera (A & B), Dioscorea praehensilis Benth.(Wild relative of
Dioscorea cayenensis - Dioscorea rotundata complex) (Photo credit- Biniyam Asfaw)

5.1.8 The importance of CWRs to food security

Two major challenges to continued global food siégare the ever increasing demand for food
products, and the unprecedented abiotic stressgsctbps face due to climate change. The
important benefits of biodiversity is the usefulmed wild plants in the future security of our
food supply. However all crops were originally wibdants. In cultivation, they were changed
into the crops we now grow. Many CWRs were usedmsrgency, supplementary or seasonal
food sources to avert food insecurity in househofd&thiopian cultural groups because of their
ability to adapt/resist unfavorable conditions antrary to cultivated crops. Genet Birmetaal.
(2004) also reported maintenance of the existinghgkrsm in the wild populations, as well as
introduction of genes from wild or related specie® the cultivated clones to improve e.g.

disease resistance and adaptation could have & imggact on future food security of Ethiopia

Wild yam for southern parts of Ethiopia (WolaitadaBamo-Gofa) farmers are familiar with the
diversity available in yams and attributes of edaitdrace, which they utilize accordingly to
meet their needs. Wild relatives of yam are adaptediry-season and exist in dormant
throughout a year that attribute widely manipulabgdiocal farmers to ensure household food
security. That is why the CWRs such Bsoscorea praehensilis and Dioscorea bulbifera var.
bulbifera are widely consumed/harvested from the widdlike other crops cultivated yams like
Dioscorea cayenensis planted in October, the first harvest of early-miaty landraces is
expected around May or June. This is a period lative food shortage in the area, as most of
the other crops are still in the field. Thus, yailts fa seasonal gap in food supply. Muluneh
Tamiruet al. (2008) show, the role that CWRs of Ethiopia pé&yeast at local levels, to combat
food insecurity andheir potential to address food insecurity at nalolevel if properly

managed.

Enset is grown both in the wild and in cultivatesinfis. The cultivated enset is extensively
produced and consumed locally. It is particulampwn for its value as an insurance crop in dry

seasons, when annual crops failslknown principally as the staple of a numberhaf peoples
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of southwestern Ethiopia. In contrary to thesewtild enset is for that community is used highly
for fiber, animal forages and wrapping bread dumoegking. The respondents told that when
they use wild enset for food, they are misgivingttit could be toxic. Because during process
when they scrape the corm, the watery fluid gustes the crop and if it touched their body,
burns their skin. So the majority of the commumityclude that wild enset is non-edible in their
sense. Even though the perception of the local lpebgat it is not edible, they said that it was
consumed when there was poverty and famine in dheest time. For example in 1977 E.C. in
Ethiopian history it is the known famine of the otry. Currently also the people called "Menja”"
(people which do not have permanent settlementingopeople) in southwest Ethiopia use wild
enset as usual. Enset is capable of withstandioggtit and has helped many Ethiopians survive
famine in years of bad weather. Braetal. (1997)also described, enset is presently the main
crop of a sustainable indigenous African systenmickviensures food security in a country that is
severely food deficient. A group of researchersmfrdthe American Academy for the
Advancement of Science went so far as to callat‘@ree against Hunger.” However, in spite of
their potential for food security and export, vétile research has so far been done to improve

the productivity of this important crop category
5.1.8.1 CWRs and climate change

Adapting agriculture to climate change is one of thost urgent challenges of our time,
necessary to ensure that the crops that feed htynam@ able to thrive in new climates with
changing pest and disease pressures. New crogiegariBat are productive under such changes
are needed, and to breed these varieties, crogigeineersity must be conserved and available
to plant breeders. An enormously diverse and |grgatapped source of this raw material for
crop improvement is the wild relatives of our croRedden (2015) described theitd relatives

of domesticated crops serve as a reservoir of gemetterial, with the potential to be used to
develop new, improved varieties of crops. CWRs @hichate Change integrates crop evolution,
breeding technologies and biotechnologies, imprguradtices and sustainable approaches while

exploring the role wild relatives could play in reasing agricultural output.
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5.1.9 Threats and conservation of MCWRs

Our plant diversity is threatened globally due mdustrial, agriculture and forestry practices,
urbanization, over-collection, pollution, land udeanges, the spread of invasive alien species
and climate change. CWRs are also subject to ttmesats Agricultural expansion is the most
threatening factor for MCWRs which scored 24, fokml by over grazing 22. The results of the
analysis showed that the source of threats to arnigh relatives especially the human made
factors pose a great impact on them. Amsalu Ag@a (2000)stated that human population is
rapidly increasing with concomitant disappearanéewdd sorghum. Construction works,
settlement projects and large farms are rapidlyaegmg in Gambella and Ghibe, where
relatively good stand of wild sorghum is observedha moment. This calls for strong need to
collect and conserve this invaluable genetic resolefore it's lost forever. Other research on
threats to Ethnoveterinary medicinal plants at Bateintains National Park, Ethiopia indicates
similar investigation that agricultural expansienthe most threat human made factor (Haile
Yineger et al., 2007). It indicates thatere is an urgent need to collect CV8Recial focus

should be given for conservation of these plamtsesthey are being widely exploited.

Many CWRs are threatened in the wild by habitat iffrcation, the modernization of agricultural
areas and climate change among other factors,salikely to increase their vulnerabilitfhe
main options for conservation of MCWRs are ex-situinservation in gene banks and in-situ
conservation in the natural or farmed environmdritey are particularly suited to in-situ
conservation as they are able to maintain themseive the wild under conservation
management. Conservation of selected crop wildivelgenetic diversity in gene banks is also
desirable as insurance against loss and to makerialahvailable to breeders. Hopkins and
Maxted (2010)stated thatex-situ conservation of genetic diversity in “gebanks”, where
practices for storage of genetic material. Forgagetter relationship between specialists
working on the conservation and utilization of crgenetic resources and those working on

biodiversity conservation is needed to optimizepondld relative conservation.

In-situ conservation of crop wild relatives invadvensuring their survival in natural ecosystems
in which they occur or, in the case of landrace$\aaedy crop wild relatives, on farms. Genetic

reservation approach is suited for conservationooFweedy crop wild relatives and likely to be
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a particularly efficient option where protected eméhave been established to conserve other
aspects of biodiversity. Although both ex-situ amusitu methods are possible and
complementary to each other, conservation of MC\WW&snplasm in their natural habitat seems
challenging as the natural habitat is rapidly chaga@inder various human activities. Therefore,
urgent rescue collection and in situ conservation @ossible. One of the related station in
Ethiopia is Areka Research Station, located inwWaaita Zone in southern Ethiopia, which has
been active in collection and maintenance of egegnplasm in field banks since 1987 (Genet
Birmetaet al., 2004). Abobo Agricultural Research Centre, whglsituated in Gambella, also
plays a significant role for species like wild sougn and wild rice by allocating area for the

establishment and maintenance of the botanicalkgard

5.2 Conclusion

Many of the world’s major crops are grown extenlsivaitside the centers of origin. Crop wild
relatives are the wild ancestors of crop plants aftfter species closely related to crops.
Throughout the history of agriculture, crop plah@ve become more and more genetically
uniform through selective breeding for traits likigh yield. According to Flora of Ethiopia and
Eritrea 16 species and one variety of monocotyledsrcrop wild relatives are distributed all
over the country. Most of the MCWRs growing in Bghia were found to grow in TU, GD and
IL while the least number occurred in AF, BA and Wthich have single species each. The
field survey came up with seven (41.2%) speciey,aiéarly showing the need for more field
survey and collection and they have values fored#iit purposes such as food, fodder,
construction, etc.and have values for differentppses such as food, fodder, construction etc.
The best use value of MCWRs for food was reportedDioscorea bulbifera and Dioscorea

praehensilis. Similarly, Eragrostis pilosa was highly used for fodder

Aframomum corrorima and Ensete ventricosum were collected from the same floristic region.
Kefa Floristic Region is a floristic region in whidhe majority (Four) of monocotyledonous
crop wild relatives are distributed. However, thehability of finding MCWRs on targeted

areas was limited because those areas were didtddeeto different anthropological and natural

factors.
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The study showed that the common habitats for MC\&Rsforest, agricultural land, road or
river side and grazing land. Most of them are gnmain or near margin of cultivated crop lands
especially to their close relative in the form ofded. Many MCWR species are under threat in
their natural habitats. The main cause for thepfisarance of most wild relative crops was
agricultural expansion. Storing the seeds of CWRs seed banks is a form of ex-
situ conservation, allowing them to be reintroduced it® wild as well as being available for

scientific research.
5.3 Recommendations
Based on the results of the study, the followirgpremendations are forwarded:

+ The members of the community should be encouragedrserve MCWRS in their natural
habitat as well as collaborate in urgent rescud¢ectibn is needed for those which are
threatened. In this regard, the Ethiopian Biodigrénstitute, which is mandated for
germplasm collection and conservation, should bghibened for the collection and ex-situ
conservation.

+ Relevant scientific research should be conductedrop wild relatives in terms of genetic
aspect because they are untapped sources of cnapigydiversity and important for crop
improvement as well as documentation of CWRs inalgidinstudied areas which are not
covered in these study.

+ The removal of crop wild relatives from their eroniment as a weed should be conserved by
giving awareness to people in any public meeting.

+ The concerned body should focus on CWRs that gmelementary or seasonal food sources

to avert food insecurity in households of Ethiopcatural groups.
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APPENDICES

Appendix 1: List of MCWRs treated in Flora of Etpia and Eritrea

Scientific nam Local name/ Langua¢ | Scientific nam common Category
English name

Aframomum korerima (Amh., Gur. & | Aframomum Ethiopian Spice Zingiberacea KF IL WG (6) 32¢
corrorima (Braun) | Tya.); koroorimaa (Or.);| corrorima cardamon
Jansen ofio (Kef.); oghioo

(Or.); orsha (Gim.);

otiyo (Kef.)
Allium alibile Y e'gziabhier shnku Allium cepa Vegetabli | Alliaceae TU SU (6) 15¢
Steud. exA. Rich (Amh.)
Allium subhirsutum Allium cepa Bulb onion; | Vegetabl | Alliaceas GDHA (6) 151
L. subsp Shallot;
spathaceum (Steud. sweet onion
ex Rich.)
Amor phophallus Bagana (Kon.); chid Amor phophallus Root/tube | Aracea SD (6) 4z
abyssinicus (A. (Kef.); hambaguyta gallaensis & A.
Rich.) N.E. Sr. (Tya.); ziizee (Or.) gomboczianus
Colocasia esculenta | Boneyagodare Colocasia Taro, Tubel Aracea IL GG SD anc (6) 3¢
(L.) Schott kido.(Kef); garaboo, esculenta Cocoyam, undoubtedly

godaaree kall chomaa Dasheen, throughout west

(Or.); goderie (Amh.); Elephant's and southwest

upela (Anu.). ear. Ethiopia
Cymbopogon Cheguar SARI (Tya Cymbopogon Lemon gras | Fragranc | Poacea TU GO GJ SUAF | (7)32¢
caesius (Hook. citratus KF GG SD BA
&Arn.) Stapf HA
Cymbopogon Sembeliet (Amh Cymbopogon Lemon gras | Fragranc | Poacea TU (7)33(
commutatus (Steud.) citratus
Stapf
Cymbopogon SA'RI GAGYA (Tya.) | Cymbopogon Lemon gras | Fragranc | Poacea TU (7)32¢
schoenanthus (L.) TRIHITO citratus
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Scientific nam Local name/ Langua¢ | Scientific nam common Category
English name
Sprenc
9 | Dioscorea bulbifera | Sa'da (Tya.) Dioscorea Potato yam | Root/tube | Dioscoreace: | TU GD GJKFIL | (6) 5¢
var. bulbifera L. kooteharree (Or.) bulbifera Aerial yam SD GG
10 | Dioscorea Y ecakaboyna (Amh. Dioscorea Guineayar | Root/tube | Dioscoreace: | TU GD GJ WG (6)61
abyssinica Hochst. | kach bhoi (Sh.) maze | cayenensis- KF GG SD
ex Kunth (Wel.) sa'da (Tya.) Dioscorea
rotundata complex
11 | Dioscorea Y ecakaboyna (Amh. Dioscorea Guineayar | Root/tube | Dioscoreace: | IL (6) 62
praehensilisBenth. | kach bhoi (Sh.) maze | cayenensis-
(Wel.) sa'da (Tya.) Dioscorea
rotundata complex
12 | Eleusine africana Eleusine coracana | African Cerea Poaces TU GJ IL KF (7) 13¢
Kenn-O 'Byrne finger millet
13 | Ensete ventricosum | Enset (Amh.); ese Ensete ventricosum | Ethiopian Root/tube | Musacea TU GD GJ SL (6) 311
(Welw.) Cheesman | worgiet (Gur.); guna banana, false WG IL KF
guna, koba, qoco (Amh banana, wild
Tigre & Tya.); koicho banana
(Kef.); muz (Som.);
waargee(Or.)
14 | Eragrostis pilosa Eragrodtis tef Tef Cerea Poaces TU GD SU (7)12¢
(L.) P. Beauv.
15 | Oryza barthii A. Alumo(Anywaa Oryza sativa Rice Cerea Poaces IL (7) 1C
Chev.
16 | Oryza SUMIHI (Amh.) Oryza sativa Rice Cerea Poaces GDGJIL (7) 1C
longistaminata A.
Chev. & Roehr
17 | Sorghum DAAPHOO(Orom.) Sorghum bicolor Sorghun Cerea Poaces AF GD WU GJ SL | (7) 29¢

arundinaceum
(Desv.) Stapf

MACADEI (Som.)

AR GG SD HA
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Appendix 2: Herbarium specimens of crop wild relesi in the monocotyledonous families

Aframomum | Zingibera | korerima About 3km 1880 m Melaku Forest nearby Flowers Pink
corrorima ceae (Amh., Gur. from Behaon | a.s.l 2000 Wondafrash & Kappi river
(Braun) & Tya.); the way to 7°09'N Tesfaye Awas Decha wereda
Jansen koroorimaa/ Chiri. 036'13.19' No. 515 agricultural spice
Oghioo E trial site (IBCR
(Or.); ofio field gene bank)
(Kef.)

2 | Aframomum | Zingibera | korerima KF Kaya kella 1760 m 18 Sebsebe Disturbed forest | Fruit basal growing
corrorima ceae (Amh., Gur. Village, in a.s.| Dec.1999 | Demissew & from the rhizome
(Braun) & Tya.); meeadow close| 7°18'N Melaku red
Jansen koroorimaa/ to cultivated 30°14'E Wondafrash

Oghioo land land & No. 5651
(Or.); ofio distributed
(Kef.) forest

3 | Aframomum | Zingibera | korerima IL South of River | 1920 m Aug. 27 Tewolde & Rain forest Rhizomatous plant
corrorima ceae (Amh., Gur. Qoncho-about | a.s.I 1973 Mesfin formingclumps in
(Braun) & Tya.); 3km No. 2092 shades
Jansen koroorimaa/

Oghioo
(Or.); ofio
(Kef.)

4 | Allium Alliaceae | ye'gziabhier| SU Blue Nile 1650 m 23.1X.197 | M.G. Gilbrt & M. | Grassy slops Flowers white
alibile Steud. shnkurt Gorge a.s.| 5 Thulin No. 998 On gypsum flushed pale purple
exA. Rich (Amh.) S side 10°04'N with dark mid vein

38°15E

5 | Allium Alliaceae | ye'gziabhier| SU Blue Nile 1600 m Oct, Sue Edwards and| Area protecting | Herb with
alibile Steud. shnkurt Gorge arround | a.s.| 9,1994 Tewolde Berhan | from graizing underground bulb/
exA. Rich (Amh.) Filiklik G/E with much corm

No. 5346 Hyperhenia

6 | Allium Alliaceae No
subhirsutum spe
L. subsp cim
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spathaceum en
(Steud. ex coll
Rich.) ecte
d
7 | Amorphophal | Araceae Bagana WG Anbesa Chaka,| 1540 m 12 May Sebsebe Oxythenanthera | Perennial herb
lus (Kon.); c. km from a.s.| 2001 Demissew, abyssinica forest | Hysteranthous,
abyssinicus chido (Kef.); assosiation Christoff Spadix shorter thar
(A. Rich.) hambaguyta towards 9°54'N Hermann & spathea young
N.E. Sr. (Tya.); Nekemt under | 34°40E Tesfaye Awas leaves also seen
ziizee (Or.) Oxythenanthera No. 5921
abyssinica
forest
8 | Amorphophal | Araceae Bagana GJ 70km from 940 m a.s.l | 25 July Sebsebe Anogeissus Erect herbto 1 m
lus (Kon.); mankush 11°11.54'N | 2001 Demissew, Lannae high, Leaves
abyssinicus chido (Kef.); towards Chagni| 35°50'E Melaku dominated dissected, Spathe
(A. Rich.) hambaguyta Wondafrash, woodland not covering the
N.E. Sr. (Tya.); Tesfaye Awas & whole spadix with
ziizee (Or.) Kagnew H. fruit, fruit green
No. 6122 turning red at
maturity
9 | Amorphophal | Araceae Bagana GJ 94km on the 1200 m 29.5. 1980 M. Thulin and A.| Oxytenanthera | Acaulescent when
lus (Kon.); now, partial, a.s.| Hunde thiket with some | flowering but stem
abyssinicus chido (Kef.); completed, road No. 4015 combretum etc | up to 0.4m in fruit
(A. Rich.) hambaguyta to Guba starting
N.E. Sr. (Tya.); 5 km S of
Ziizee (Or.) Injibara
10| Amorphophal | Araceae Bagana Bensh| Soge (Belo 1320 m 18.5.00 Christof Meadow around | Flowers & fruits
lus (Kon.); angul | Jegonfoy a.s.| Herrmann School
abyssinicus chido (Kef.); | - wereda) 09°21'33"N No. 94 compound
(A. Rich.) hambaguyta | Gumu 36°11'01"E
N.E. Sr. (Tya.); ZN.
ziizee (Or.) | R.S.
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Amorphophal | Araceae Bagana Benis | Koncho/ sirba | 820 m a.s.l | 15.5.00 Christof Wood lands Spathes/ flowers
lus (Kon.); hangu| Abay wereda | 10°03'59"N Herrmann around school appearing just
abyssinicus chido (Kef.); | I- 35°16'25"E No. 77 compound above the ground,
(A. Rich.) hambaguyta| Gumu peduncle below
N.E. Sr. (Tya.); ZN. ground, abundant
ziizee (Or.) | R.S.
12| Colocasia Araceae Boneya GJ 50km SSE of | 1800 m 25.Dec. | J.W. Ash Growing Vegetative
esculenta (L.) godare Bahir Dar a.s.l 1971 No. 1409 amongst roots of| condition only and
Schott kido.(Kef); a tree on a small| collected above
Island, in falls, where
streams naturalized
13| Colocasia Araceae | Kefi kido KF Kaya Kela , 1760 m 18 Dec Sebsebe Around home | 75cm tall leaf base
esculenta (L.) (Keficho) 5km N of a.s.l 1999 Demissew & sagitate almost
Schott Bonga 7°18'N Melaku peltate
30°14°E Wondafrash
No. 5626
14| Colocasia Araceae | Upela(Ak) IL Abobo- 543 ma.s.l | Feb, 6, Getachew Aweke On marshy area Roots edible, herp
esculenta (L.) Goderae(Am Gambella 1990 No. 2882 1 1/2 m high
Schott a)
15| Colocasia Araceae | Garaboo, SD Yirgalem 2000 m June 22, | Mesfin T. Soil reddish brown:
esculenta (L.) godaaree Hospital a.s.| 1979 No. 570 asso. plants
Schott kall chomaa Compound Solanum sp. Maesa
(Or.); lanceolata & ferns
16| Colocasia Araceae | Goderie TU 27.4km on 1820 m 28 oct. Mesfin Tadesse | Spring Bordered
esculenta (L.) (Amh.); Enda-Selassie- | a.s. 1991 No. 8736-8755 & | by an ever green
Schott upela Adi Dahro 8772-8773 wood land
(Anu.). Sheraro road:
Endagabir
Gudllo
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Cymbopogon | Poaceae Cheguar 67km Jimma 1350 m Aug 10 Tewelde Berhan | Open savannal | Grass growth thick
caesius SA'RI (Tya.) Bonga Beside | a.s. 1972 G.E with the grass bunched,
(Hook. the river Gojeb | 7°20.4'N No. 442 occasional inflorescence red
&Arn.) Stapf 36°26'E Piliostigma on green
Thoningii background, stem
red
18| Cymbopogon | Poaceae Cheguar | BA 25 miles NW of | 1980 m 11/12/195 | R.H.D. In open
caesius SARI (Tya.) GHINIR a.s.| 8 SANDFORD grassland plain
(Hook. 7°10'N No. S.22 on black cotton
&Arn.) Stapf 34°45'E soil
19| Cymbopogon | Poaceae Sembeliet | SU 12.5km on 1860 m 9.1V.1989 | Mesfin Tadesse | Olea-Rhus Tefted perennial,
commutatus (Amh.) Zwai- butajira | a.s.| No. 7421-7455 & | woodland common
(Steud.) Stapfi road 7465-7466
20| Cymbopogon | Poaceae Sembelet(A SU Mulu 40 mils N | 8100Ft 9/1956 R. Sanaford M
commutatus mh.) of Addis Ababa No.
(Steud.) Stapf
21| Cymbopogon | Poaceae Sembelet(A SU Abay(Blue nile)| 1350 m 8.9.1973 M.G. Gilbert& Growing in silt
commutatus mh.) Gorge by a.s.| Getachew A. in shallow gulley
(Steud.) Stapfi 205km mark on No. 3094
Addis Ababa
Debre markos
road
22| Cymbopogon | Poaceae Sembelet(A SD 19km S of 1180 m 6 June M.G. Gilbert & Bushland with Small tussocks in
commutatus mh.) wachile on road| a.s.l 1988 Sebsebe D. scattered trees | open, inflorescence
(Steud.) Stapf to moyale 4%27'N No. 8709 grey-green
3904E
23| Cymbopogon | Poaceae Sembelet(A SU Awash NP &5'N 14.4.69 M.G.& S.B. Tussock grass
commutatus mh.) 3955 Gilbert
(Steud.) Stapfi No. 1222
24| Cymbopogon | Poaceae SARI AR 20km of 1500 m 31/8/89 Sue Edwards Acacia
schoenanthus GAGYA Neghelle, a a.s.l No. 7432 drepanol obium
(L.) Spreng. (Tya.) long road to grassland on
Melka Guba black clay
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perennial

25| Cymbopogon | Poaceae SA'RI SD Nechsar NP, SE 1320 m Dec. 9 D.A. Petelin Open wooded Tall (more than 1m
schoenanthus GAGYA part, Northern | a.s.| 1991 No. 527 grass land high) tufted grass
(L.) Spreng. (Tya.) slope of Gatyra | 5°56'N
Mt. 37°45'E
26| Dioscorea Dioscorea | Sa'da GD Tekeze vally 900-950 m | 30-8-1973| M.G. Gilbrt & Boswellia Steep slopes with
bulbiferavar. | ceae (Tya.) near bridge on | a.s.l| Getachew A. papyrifera wood | broad leafed
bulbiferaL. kooteharred Gonder - 1343 N No. 2965 land deciduous
(©or) Asmeraroad | 3911E
27| Dioscorea Dioscorea | Yechakaboy| KF Bebeka coffee | 1050 1.12.1984 | . Friis, M.G. Growing in Herbacious climbet
abyssinica ceae na (Amh.) plantation, S of | m a.s. Gilbrt & K. secondary to 5m high
Hochst. ex kach bhoi Mizan Teferi 6°50'N Vollesen growth, in forest
Kunth (Sh.) sa'da along the track | 35°15'E No. 3923
(Tya.) to Gurafada
about 24km W
of the coffee
plantation
28| Dioscorea Dioscorea | Yechakaboy| WG 35 km E of 1400 m 21/11/80 Sebsebe D. & South facing slopg Twining shrub
abyssinica ceae na (Amh.) Gimbi, on The | a.s.| Erich in the crystalline | Fruits green
Hochst. ex way to Nekemte No. 651 highland. Ever
Kunth Welega green mountane
forest.
29| Dioscorea Dioscorea | Yechaka SD 4 km W of Dilla Aug 24 Tadesse Ebba Grown in densy | Climbing, root
abyssinica ceae Boyena(Am grown in 1967 No. 610 forest edible
Hochst. ex h.) maze densy(forest)
Kunth (Wel.) shrub
30| Dioscorea Dioscorea | Yechakaboy| WG Gimbi 65 km 1180 m 16.X1.198 | Mesfin Tadesse & On upper plains
abyssinica ceae na (Amh.) SW of Gimbi a.s.| 1 Kagnew G.Y. &banks of
Hochst. ex kach bhoi on the Gimbi No. 2301-2321 Dedessa river
Kunth (Sh.) nekemt road
31| Dioscorea Dioscorea | Yechakaboy| WG 56km of Asosa | 1500 m 20 Nov . Friis, Sally Glaucus tinge Herbaceous
abyssinica ceae na (Amh.) along road to a.s.l 1998 Bidgood, Melaku | Terminaliya climber
Hochst. ex kach bhoi kurmuk 10°25'N Wondefrash , woodland
Kunth (sh.) 34°33'E Amsalu Ayana &

Fantahun Simon

No. 9139
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32| Dioscorea Dioscorea | Yechakaboy| GD Metema c. 3 km 850 m a.s.l.| 28.10.199 | I. Friis, Sally Mixed wood Herbaceous
abyssinica ceae na (Amh.) N of the town | 1300'N 5 Bidgood, P. Host,| land, on stony climber
Hochst. ex towards the 35°17.14°E Melaku hills
Kunth Atbara river Wondefrash &
Shigulte Kebede
No. 6968
33| Dioscorea Dioscorea | Yechaka SD Sidama Awraja| 1700 m 8.X.1985 Mesfin Tadesse
abyssinica ceae Boyena(Am Awassa Junior | a.s.l. No. 3212-3216
Hochst. ex h.) maze Agri college
Kunth (Wel.) compound
34| Dioscorea Dioscorea | Yechakaboy| GJ 24km from 880m a.s.l. | 24 July Sebsebe Demisew Pterocarpus Climbing shrub to
praehensilis | ceae na (Amh.) janction on 11°07.605' | 2001 , Melaku Senna dominated 3 m high
Benth. kach bhoi mankush- N Wondefrash, wood land
(Sh.) sa'da chagni road 35°17.141' Tesfaye Awas &
(Tya.) towards Abbay | E Kagnew H.
No. 6118
35| Dioscorea Dioscorea | Kawon IL Gambela 1300 m 25-05- Tesfaye Awas Cordia celtis Herbaceous
praehensilis | ceae (Majanger) region, a.s.l. 1996 No. 348 Aningeria Climbing to 3 m
Benth. 23kmfrom dominated forest| high
Metitown Underground tuber|
southern side of edible after
Bishan waqa cooking
lake Dushi area
36| Dioscorea Dioscorea | Yecakaboyn| IL Benshangul 1550 m 28.07.01 Christof Bushed meadow| Flowering
praehensilis | ceae a (Amh.), Gumuz-NR a.s.| Herrmann
Benth. Modo state 10.04.04N No. 248
(Anywaa) 34.33.40E
37| Dioscorea Dioscorea | Modo IL 17km along the | 750 m a.s.l.| 23-11- Tesfaye A. & Anogeissus - Herbaceous
praehensilis | ceae (Anywaa) road from 1995 Okeach O. Lonchocarpus- | Climber 3mto 8 m
Benth. Gambela to No. 126A Grewia- long, fruit 3-
Abobo, Air port Tamandus- winged seeds
Terminalia- winged
Combretum
dominated
closedwoodland.
38| Eleusine Poaceae GG Omo NP 500 ma.s.l. May 10, Jacobs & Riverine
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africana 93 Schloeder
Kenn-O No. 824
'‘Byrne
39| Eleusine Poaceae IL 23-33km on 580 ma.s.l.| 23.x.198| Mesfin Tadesse | Dry deciduous | Soil sandy, light
africana Gambella- 7 No. 6670-6702 forest grey
Kenn-O Abobo road
'‘Byrne
40| Eleusine Poaceae IL Gambela 450m a.s.l.| 22.9.76 F.F. Piato & S.H. Ag. Research Volunteer
africana IAR/EID site saunders site grass(weed) in &
Kenn:-O Ag research site No. 1059 around
'‘Byrne experimental plots
of highland soll
area
41| Eleusine Poaceae GD Mai-teklit near | 1520 m 2" Sep G. Aweke & M.G. Asso. Sp.
africana adi-arkaie a.s.l 1973 Gilbert Erythrina
Kenn-O 1331'N No. 952 abyssinica, Rhus
'Byrne 38°06'E sp. Angeissus sp. &
Sterreospermum
sp.
42| Ensete Musaceae| Enset(Amh KF Bonga along | 1850 m 16.11.197 | b Friis On rocky slop in | Herb 4m, 0.8-0.9m
ventricosum path to water a.s.l. 0 No. 326 forest , rather in diameter. No
(Welw.) fall near 7°15'N common on open fruits
Cheesman Catholic misson| 36°15'E places in the
forest
43| Eragrostis Poaceae Teff(Amh), | AR Adamitulu 5400ft -/9/1956 R. sand ford
pilosa(L.) P. Teffi(Oro) Arusi No. A7, 61
Beauv.
44| Eragrostis Poaceae GD Adi Arkai by 1525m 3/9/1972 Tewolde B.G.E. | Growing besides
pilosa(L.) P. the street a.s.l. No. 796 road on shallow
Beauv. soil
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45| Eragrostis Poaceae SD 43 kmS of 1300- 6. M.G. Gilbert & Base with dense| Ephemeral growing
pilosa(L.) P. wachile on the | 1400m June,1988| Sebsebe Acacia bush land in and around dry
Beauv. road to Moyale| a.s.l. No. 8731 cattle trough
411N
39°05'E
46| Eragrostis Poaceae GD Beyond Debre 6/9/1972 Tewolde B.G.E. | Growing on Annual, young
pilosa(L.) P. Bahr in wolfit No. 733 shallow soil panicles, compact
Beauv. pass. Gonder tg linear, spikelet
Asmera dark, green with
red margin
47| Eragrostis Poaceae IL 30 kmto W 420 ma.s.l.| 26.08.88 V. N. Pavlov On wet places in| 4 to 1m high
pilosa(L.) P. from V. abobo No. 188 savanna
Beauv. left side Alvero
near V. vrija on
wet places
48| Oryza barthii | Poaceae Alumo(Any| IL 1km N of ltang | 600m a.s.l.| 18.11.199 | I. Friis, Sally Grass swamp Swared forming
A. Chev. waa) 8°10'N 5 Bidgood, P. Host,| along small annual grass,
3415E Dessalegn Desissastream, on black| dominant species
& Shigulte Kebed | cotton in swamp
No. 7192
49| Oryza barthii | Poaceae Alumo(Any| IL Gambela 7-8-74 F. Pinto Field Besides Grass fruits eaten
A. Chev. waa) No. 1020 river which get | by Annak & Muer
flooded
50| Oryza barthii | Poaceae Alumo(Any| IL Itang Town 570 ma.s.l.| 03.10.199 Flooded area Seeds edible under
A. Chev. waa) along Baro river| 6 famine Condition
temporally
flooded
51| Oryza barthii | Poaceae Alumo(Any| GJ Bahirdar awrajg 1800 m 1.X1.1981 | Mesfin Tadesse & Marshy area with
A. Chev. waa) , 6 km SE of a.s.l. Kagnew G.Y pools of water &
Bahirdar on the dry shruby wood
way to Tis Isat land
Falls
52| Oryza Poaceae Aluma(Any| IL At bridge acrosg 600m a.s.l. | 1.11.1996 | |. Friis, Sally Swampy ground | Dominant grass in
longistaminat waa) small stream 8°10'N342 Bidgood, P. Host,| along river the flooded area
aA. Chev. & 27km W of 6'E Fanthhun semon,| seems to remain

60



Roehr

Gambela road

Micheal Jensen &

flooded for long

to Itang Menassie Gashaw time
No. 7995
53| Sorghum Poaceae DAAPHOQO| AR Oromia Region | 1710 m 16/02/99 Mirutse Gidey Grows on A grass about
arundinaceu (Orom.) , Mekdela a.s.l. No. MG-13-91 margins of 11/2m high
m (Desv.) village,15 km agricultural plots
Stapf SE of Meki
Toown , NW
side of Lake
Ziway
54| Sorghum Poaceae Fincoo(Oro| SD Borena Zone | 1601m 2/07/2001 | Gemedo Dalle | Inthe valley Long grass of
arundinaceu m.) Dambala Abba | a.s.l. No. 200 where there is about 3-5km in
m (Desv.) Cannain Dida | 044857.5N more moisture | height. It looks like
Stapf Hara, 30km 038/8/0.5E available Sorghum
from yabello
55| Sorghum Poaceae DAAPHOOQO| SU IAR Melkassa | 1600 m 8.1.87 C. Parker Frequent tufted
arundinaceu (Orom.) Research a.s.l No. 4391 (Perennial) 0.5-2 m
m (Desv.) station, near high grass
Stapf Nazret
56| Sorghum Poaceae DAAPHOO| HA Diredawa, 1175 m 18.11.199 | D.A. Petelin Dry grassland
arundinaceu (Orom.); Territry of a.s.l. 0 No. 241
m (Desv.) MACADEI Airport , near | 9°35'N
Stapf (Som.) the Nend of | 41°53'E
runaway
57| Sorghum Poaceae | DAAPHO | IL Abobo, 600m a.s.l.| 14.7.87 C. Parker Abundant, often
arundinaceu O(Orom.) c.40kms S of No. 4570 dominant weed of
m (Desv.) Gambella road sides &
Stapf Crops, up to3m,
tufted
58| Sorghum Poaceae DAAPHOO| GD 30km S of 700m a.s.l. | 23.10.199 | I. Friis, Sally Balanites Loosely tufted
arundinaceu (Orom.); Humera, along | 14°02'N36 | 5 Bidgood, P. Host,| aegyptiaca wood| annual grass
m (Desv.) MACADEI the track of 32'E Melaku land common weed in
Stapf (Som.) Noggera Wondefrash & Sorghum fields

running parallel
with the Sudan

Border

Shigulte Kebed

No. 6863
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Appendix 3: General information of respondents

No. Name of Sex | Age| Marital Educational Occupation Location
respondents status background Region Zone Locality
1 | Abdela Hussiel | M 41 | Married Read and writ Farme Oromie East Hararg Ganda Gabbal
2 | Adanecl F 37 | Marriec 8 Merchan SNNPR¢ Keffa Gojel
3 | Adugna Gal M 40 | Married Degree Werede Oromie North Showe Gohuatson
extension
team leader
4 | Alemayehu M 36 | Marriec Degres Park exper | Oromie EastShowe ANP
5 | Amanuee M 35 | Divorcec 6 Oromie EastShowe
6 | Ayelect F 35 | Marriec 6 Studen SNNPR¢ Keffa Berta Waterfa
7 Belachew Gifol | M 61 Marriec llliterate Farme SNNPR Keffa Berta Waterfa
8 Birtukan F 22 | Unmarriec | 8 Merchan Oromie Jimme Gojetk
bayecha
9 Biru Boru M 32 | Unmarried | Degree Private Oromie EastShowe Debrezei
worker
10 | Chala Adugn M 56 | Marriec Diplome Teache Oromie WestShowe Gedc
11 | Dagnachev M 32 | Marriec Degres Private Afar EastShowe ANP
worker
12 | Dagne M 29 | Unmarriet 1C Charcoa Oromie North Showe Abay gorg:
producer
13 | Emawayisk F 45 | Marriec Read and writc | Farmer Oromie North Showe Filiklik
Deneke
14 | Fantu Tessen F 45 Marriec 6 Farme Oromie WestShowse Gedc
15 | Fasika M 52 Marriec 8 Farme SNNPR¢ Wolaite Kokati
16 | Fitsumwork F 43 | Marriec 9 Farme Oromie North Showe Mulo
Tessema
17 | Genet Zewdt F 42 | Marriec llliterate House wif¢ Amhara East Gojar Dejer
18 | Getnet Ayale\ M 40 | Marriec llliterate Farme SNNPR Gamo Gof Kucha/Selamb:t
19 | Gezu kebec M 28 | Unmarriec 1C Studen Oromie North Show Mulo
20 | Hane F 24 Unmarried | 11 Student Oromie North Show: Gohuatson
21 | Kebede Ejers M 53 | Marriec 6 Farme Oromie North Show: Mulo
22 | Ketema Bekelt | M 63 | Married 10 Farmer Oromie North Show Filiklik
23 | Konijit F 35 | Marriec 6 Merchan SNNPR¢ Keffa Gojel
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No. Name of Sex | Age| Marital Educational Occupation Location

respondents status background Region Zone Locality

24 | Mekonnen yaye | M 80 | Marriec llliterate Farme Oromia North Showe Kunde

T/Haymanot
25 | Melese Aragas | M 32 | Unmarriec Read and writ Charcoa Oromie North Show: Abay gorg:
producer

26 | Metadel M 56 | Married 8 Kebele vice | Oromie North Show Filiklik
Kefyalew chairman

27 | Mime F 28 | Marriec 4 Studen SNNPR{ Keffa Berta Waterfa

28 | Mitiku Mekuriya | M 44 | Marriec llliterate Farme SNNPR¢ Keffa Gojek

29 | Mohammaec M 47 | Married Read and Writt | Farme Oromie East Hararg Ganda Gabbal
Hassan

30 | Mulugeta M 25 | Unmarriec 10+1 Studen SNNPR¢ Keffa Kejja hoddann

31 | Nesru Amhec M 21 | Unmarried | 8 Studen Oromie East Hararg Ganda Gabbal

32 | Netsena F 37 | Unmarried |11 Studeni Oromie North Showe Gohuatson

33 | Radiet M 27 | Unmarriec 10+3(diploma Studen SNNPR¢ Keffa Kejja hoddann

34 | Rufae M 24 | Unmarriec |9 Studen SNNPR¢ Keffa Berta Waterfa

35 | Samuel Berhan | M 26 | Unmarriec 10+1 Studen SNNPR¢ Keffa Kejja hoddann

36 | Jafar Abdel M 40 | Marriec 6 Park guarc Oromie Eastshow: ANP

37 | Tadesse Bedac | M 35 | Married Diploma Kebela D# Oromie North Showe Filiklik

38 | Tamirat Abinst | M 67 | Marriec llliterate Farme SNNPR¢ South Om Alege

39 | Tigist Zewdt F 39 | Divorcec 8 Farme Ambhare East Gojar Dejer

40 | Tsigerede M 46 | Married 8 Farmer Oromie North Showe Filiklik
Tarekegn

41 | W/Eyesus M 30 | Unmarriec 10+2 Studen SNNPR¢ Keffa Kejja hoddann
Melkamu

42 | Wordofe M 40 | Marriec 8 Park guar Oromie East thowe ANP

43 | Yalfal M 32 | Unmarriec 1C Farme Oromie EastShowe Fentalle
G/yohannes

44 | Zemenay Abet | F 35 | Marriec 8 Farme Oromie East thowe Fentalle

45 | Zerihun Tades: | M 50 | Marriec Degres Teache Oromie West thowe Dirki
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Appendix 4: List of plant specimens collected ia gtudy area.

No | Species name Family Floristic region | Collection No.
1 | Aframomum corrorima” Zingiberacea KF BA -1¢
2 | Amorphophallus gallaensis Araceas SuU BA-13
3 | Colocasia esculenta™ Aracear KF, GG & SC | BA-18
4 | Dioscorea alata Dioscoreace: GG BA-15
5 | Dioscorea bulbifera’ Dioscoreace: KF,GG & SC BA-14
6 | Dioscorea cayenensis Dioscoreaces GG BA-16
7 | Dioscorea praehensilis’ Dioscoreace: GG BA-17
8 | Dioscorea schimperiana Dioscoreace: SuU BA-12
9 | Drimiaaltissma Hyacinthacee SU,G. BA-2
10 | Eleusine floccifolia Poacea SU & HA BA-3
11 | Ensete ventricosum Musacea KF BA-2C
12 | Eragrogtis gangetica Poacea SuU BA-5
13 | Eragrostis pilosa® Poacea SU,HA BA-9
14 | Eustachys paspal oides Poaces HA BA-1C
15 | Hyparrhenia anthistirioides Poaces SuU BA-4
16 | Hyparrhenia dregeana Poaces KF BA-22
17 | Hyparrhenia hirta Poaces HA BA-7
18 | Ledebouria urceolata Hyacinthacee HA BA-8
1S | Monocymbium ceresiiforme Poaces KF BA-25
20 | Sauromatum venosum Aracea KF BA-21
21 | Sorghum arundinaceun’ Poacea SuU BA-11
22 | Sorghumx drummondii Poaces SU & G BA-6

=Sorghum bicolor subsp.
drummondii
23 | Sorobolus africanus Poaces SuU BA-1
24 | Thunbergia alata Acanthacee KF BA-23
25 | Cynodon dactylon Poaces SuU BA-24
Remark* MCWRs
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Appendix 5: Distribution of monocotyledonous cropdwelative species in Ethiopia

Species name

Region according to Flora of Ethiopia and Eritrea

AF

AR

BA

GD |GG |GJ [HA |IL |KF |SD | SU | TU

WG

wu

Aframomum
corrorima (Braun)
Jansen

vV |V

Allium alibile Steud.
exA. Rich

Allium subhirsutum
L. subsp spathaceum
(Steud. ex Rich.)

Amorphophallus
abyssinicus (A.
Rich.) N.E. Sr.

Colocasia esculenta
(L.) Schott

Cymbopogon caesius
(Hook. &Arn.) Stapf

Cymbopogon
commutatus (Steud.)
Stapf

Cymbopogon
schoenanthus (L.)
Spreng.

Dioscorea bulbifera
var. bulbifera L.

Dioscorea abyssinica
Hochst. ex Kunth

Dioscorea
praehensilis Benth.

Eleusine africana
Kenn:-O 'Byrne

Ensete ventricosum
(Welw.) Cheesman

Eragrogtis pilosa (L.)
P. Beauv.

Oryza barthii A.
Chev.

Oryza longistaminata
A. Chev. & Roehr

Sorghum
arundinaceum
(Desv.) Stapf

Note:V implies floristic regions, which MCWRs present.
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Appendix 6: Data collection format with questiosslaterview guide (questionnaire)

1. General Information

Name: Age Sex

Location: Region Zone Wereda Kebele
Village:

Marriage Status: > Married > Unmarried > Divorced

Educational Status:

Altitude Latitude Longitude

Cropping season (Meher, Belg, Kiremt or others)
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2.

2. Ethnobotanical Information

1. What are the major crops commonly cultivated inryatea? Please list out the names of all cropsGWWiRs on the space

provided by filling the table and put only markx) for the last column.

No Crop Language Crop Wild Relatives Habitat Use
cultivated CWR()
(Local name) /Not
usedk)
Local name Language Meaning of local name
1
2
If the CWR is used, in which use category is isslied? PutX) for your selection more than one use categoppssible.
Name of Use categories
CWR
species Medicine Fire Char Construc Food Fodder Other (Specify) Part used
wood coal tion and
furniture
1
2
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3. Where does this most crop wild relative grow? Riirfside the triangle from the choice?
> Inside the forest
> Inside/ at margin of the cultivated crops?
>Road side
> River side

> Other (Specify it)

4. Has the diversity of this CWR increased or decre@diseugh time or compared from earliest

time?

5. Reason out for question N¥

6. What is so special about this plant?

7. Can you give me any additional information altbis plant?
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