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around central Ethiopia encompassing three church forests. Focus group
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Agricultural expansion were undertaken. The focus group discussants were selected from tradition-

al healers, elders of the society, development agents, and people who are
knowledgeable about the vegetation of the areas. Voucher specimens were
Traditional healers collected for those species difficult to identify . The data analysis was done
Traditional medicine by descriptive statistics using Excel 2010 and SPSS v20. The results indi-
cated agricultural expansion, charcoal making and fuel wood as the major
causes of deforestation in Site 1, Site 2 and Site 3 respectively. Religious
preaching was stated by group discussants as the most effective solution to
reverse the degradation and to protect the church forests. The plant species
have varied uses as traditional medicine, food, construction wood, house-
hold utensils, and firewood but higher percent of the mentioned species
were used either for human or livestock medicine. Serensen similarity
index indicated Site 1 and Site 2 have 12.5%, Site 1 and Site 3 have 10.9%
and Site 2 and Site 3 have 43.5% similarities. Documenting the wealth of
indigenous knowledge and in situ conservation of the plant species are key
recommendations.

Plant species

Vegetation inventory

1. Introduction understanding of the socio-cultural situations of the rural

) i ) households comprising their impact on the environment
ural households in developing countries are depen-

dent on environmental resources and this under-
tanding is commonly shared among researchers from the constructive, even holy, to the destructive . When

Societies have a diversified attitude towards forests ranging

policy makers and development practitioners !". Both the = people take forests as sacred they see them as protecting

biophysical and social perceptions are required to gain more  protector spirits or as being a gift from God "', Therefore, the
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support of local people is indispensable to warranty conser-
vation in the long term particularly in Africa 7,

Forests are one of the environmental resources whose
interaction to rural people should be investigated to
improve policy planning and execution '“”. Hence, the
socio-cultural contributions of forest products (whether
timber or non-timber) to rural livelihoods should be under-
stood clearly ™. Non Timber Forest Products are crucial to
augment the income of the rural poor . For example, fuel
wood is used for both subsistence and for sale "'*""". Other
uses obtained from forests include medicinal plants, food,
gum and resin, grass and twigs, honey, bamboo and reeds
[12-14]

Indigenous knowledge of the society accumulated
during prolonged interactions with the natural world re-
mains fundamental for the society’s physical, spiritual
and social well-being and local development ">, Hence,
the interaction of people with their physical environment
including plants through indigenous knowledge is studied
by a science known as Ethnobotany "',

Traditional medicine is the sum total of the knowledge,
skills and practices used in the maintenance of health as well
as in the prevention, diagnosis, improvement or treatment
of physical and social imbalance "> Historical accounts
of traditionally used medicinal plants depict that different
medicinal plants were used as early as 5000 to 4000 BC in
China and 1600 BC in Syria, Babylon, Hebrew and Egypt *'.

Ethiopian geographical and habitat diversity and veg-
etation types favors medicinal plants' growth and utiliza-
tion """, The geographical diversity coupled with multi-
ethnic groups make the country home for wide range of
traditional medicine ****. With the enormous increment
of the global utilization of medicinal plants over the past,
traditional medicine still remains the main supply for a
large majority of 80% of human population and 90% of
livestock in Ethiopia **.These traditional medicine are
used for treating health problems and as traditional medi-
cal consultancy with the lower cost than modern medicine
11926281 The wide spread use of traditional medicine among
both urban and rural population in Ethiopia could be at-
tributed to cultural acceptability and effectiveness ***”).

The vast knowledge on traditional uses of plants is not
fully documented in Ethiopia "”. Either the knowledge from
herbalists is passed secretively from one generation to the
next through the words of mouth or their descendants inherit
the medico-spiritual manuscripts "****"!. The distribution of
this knowledge is hierarchically placed and services are ob-
tained from the family, the neighborhood, the village or be-
yond "%, Additionally, it is confronted with irreversible loss
because of the numerous language that mostly lack written
scripts, ageing of the healers, displacement of communities
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due to drought and urbanization **'. Influence of modern vet-
erinary medicine and exotic cultures further complicate the
loss of ethnobotanical knowledge in Ethiopia ****.

Documenting the remaining traditional medicinal
knowledge is vital to facilitate discovery of new sources
of medications and promote sustainable use of natural
resources "°. The current loss of medicinal plants in Ethi-
opia due to natural and anthropogenic factors is accom-
panied by a loss in indigenous knowledge on medicinal
plants °” demanding ethnobotanical research to document
the knowledge. In this regard, church forests are essen-
tial sources of indigenous remnant plant species and
knowledge of their diversified uses including traditional
medicine *”. As part of the afroalpine vegetation, most of
the church forests include medicinal plants of all the veg-
etation types in Ethiopia which should be studied for their
future conservation ",

The present study aims to examine local perceptions
and opinions about the status, values and suitable conser-
vation strategies among the church forest communities,
to assess the existing knowledge about the uses of plant
species and to examine the plant species that provide the
various uses. The following research questions are posed:

(1) What are the perception and attitude of the local
people about the management and conservation of church
forests?

(2) What are the major problems driving the degrada-
tion of the church forests and their adjacent croplands?

(3) Is there traditional knowledge about the diverse
uses of plants in and around the church forests?

(4) What are the different plant species found in the
church forests that provide the various uses?

(5) Is there a difference in plant species richness along
altitudinal gradient among the studied sites?

2. Materials and Methods

2.1 The Study Areas

The study sites are selected areas of Ethiopian Orthodox
Tewahdo Church forests and croplands and villages ad-
jacent to the church forests that are approximately sur-
rounding lkm radius from the edge of the forests. Site
1(Assela Teklehaymanot) is 175 km far from the capital
Addis Ababa (AA) and have an area of 25 hectares. The
elevation range was from 2521-2581 m.a.sl. As adopted
from ), highland areas are found in altitudinal range of
2300-3200m a.s.l., midlands from 1500-2300m a.s.l. and
lowlands from 500-1500. Therefore, Site 1 is in the high-
land agro climatic zone accordingly. Site 2 (Etisa Tekle-
haymanot) is found 75 km far from AA and have an area
of 23 hectares. The elevation range was from 1500-2301
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m a.s.l. and hence, it is in the mixed midland and low-
land agro climatic zone. Site 3 (Saramba Kidanemhret) is
found 200 km far from AA and have an area of 22 hect-
ares. The elevation range for Site 3 is from 2164-2251 m
a.s.l. showing midland agro climatic zone (Figure 1).

Saramiba Kidanem heret

Etica Tekichaymanat

Figure 1. Location of the study sites in central Ethiopia

2.2 Focus Group Discussions

A focus group discussion and structured interviews were
conducted following “” in each church forest site. The
focus group discussion members included both male and
female participants. A checklist (Appendix, Checklist A-1)
was prepared for focus group discussion. A questionnaire
was prepared and tested on household respondents select-
ed for this purpose based on the ideas obtained from the
group discussion. The focus group discussion members
were selected from traditional healers, clergies, develop-
ment agents (DAs) and others who have some leadership
positions in the churches and their surrounding areas.
Eight male and eight female respondents were selected at
each site based on their knowledge on the traditional uses
of plant species for various purposes.

2.3 Household Survey

The reconnaissance survey conducted for question-
naire-based social survey contained the questions for
ethnobotanical study too and undertaken at the same time
(Appendix, Table A-1). Hence, a focus group discussion
and a questionnaire-based sociological surveys were car-
ried out from 15-23 July 2017 in Site 1, from 28 July to 4
August 2017 in Site 2, and from 8-16 August 2017 in Site
3. For questionnaire-based sociological survey interview-
ers were first trained how to undertake the interview (5 in-
terviewers at each site) for two hours at each site. Guided
field walks and questionnaire-based sociological survey
was undertaken following "),

Respondents were selected within approximately 1
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km distance (radius) from the edge of the church forest at
each site. Thus a total of 120 HHs (40 at each site) were
randomly selected from the church compounds and sur-
rounding villages of the 3 sites. A structured questionnaire
composed in the ‘Amharic’ (Ethiopian language) to inter-
view the household respondents (HHs) included questions
addressing issues of deforestation trends, plant species
found in the area and the uses of plants for various pur-
poses comprising traditional medicine (Appendix, Table
A-1), the number and type of livestock in the HH, and the
forest conservation and management. The questionnaire
also solicited the data on HH characteristics including age,
occupation and education level of the HHs.

The survey conducted in the same 120 HHs included
traditional healers, elders of the society, knowledgeable
people about vegetation, and clergies to elicit ethnobotani-
cal information. The questionnaire also included questions
about local names of the medicinal and multi-purpose
plants, sites where the plants can be found, ailments treat-
ed by the plants and plant parts used for the treatment,
condition of the plant material (dried or fresh), and modes
of preparation and administration of plant-based medicine.

2.4 Vegetation Survey

To collect data on vegetation transect lines were laid 100
m apart based on altitudinal variations. Plots were estab-
lished with a dimension 20 m x 20 m along the transect
lines. The distance between consecutive plots within
transect lines was also 100 m. Site 1 had three transects
with transects 1 and 2 having 4 plots each and transect 3
having 3 plots. Site 2 had only two transects (one longer
and the other shorter). The longer transect had 6 plots and
the shorter one had only 1 plot. The third site (Saramba
Kidanemhret) similarly had 2 transects with transect 1 and
2 having 4 and 2 plots respectively. After the plots were
established the collection of vegetation sample was imme-
diately started. All the transect lines and plots were estab-
lished for tree inventory and plant specimen collection in
the manner described by .

The plants found in each of the church forests and their
surroundings were surveyed and examined from April-Au-
gust 2018 and identified using keys of written floras (books)
such as “Flora of Ethiopia and Eritrea” "** “Useful Trees
and Shrubs for Ethiopia” *”, and for those plant species dif-
ficult to identify, voucher specimens were collected, pressed
and dried and then taken to herbarium laboratory of Addis
Ababa University (Ethiopia) and identified.

2.5 Similarity of Species in the Three Sites

The Serensen similarity coefficient was chosen to measure the
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similarity in the species composition of the three sites since it
gives more weight to the species that are common to the sam-
ples rather than to those that only occur in either sample .

2.6 Statistical Analysis

The data collected through the HH surveys were analyzed
based on different parameters of causes of deforesta-
tion (family size, education level, number of livestock,
wealth status, etc.), comparison of the different sites for
the observed characteristics and future needs. Descriptive
statistics was used for the analysis. The ethnonobotani-
cal knowledge collected from both group discussion and
questionnaire-based social survey was analyzed based on
degradation, distribution, vernacular and botanical names,
life forms, purpose and mode of use of the medicinal and
multipurpose plants. The similarity of the various plant
species among studied sites was also analyzed. Excel
2010 and SPSS v.20 software were used for the analysis.

3. Results

3.1 Questionnaire-based Sociological Survey

The members of the surveyed HHs were found in similar
age range at each site. Respondents were 24-80, 29-73,
and 28-88 years old in Site 1, Site 2, and Site 3 respective-
ly (Appendix, Table A-2).

The respondents assessed the disturbance status of
the church forest according to three categories guided by
the survey, namely “Jungle (pristine)”, “Moderately dis-
turbed” and “Same as now”.

According to the interviewees, in all three study sites the
vegetation cover declined starting from 30 years ago. The
HHs used the term pristine to refer to well-populated forest
with decent diversity and richness, moderately disturbed a
forest with acceptable population and diversity, and same
as now to refer a very much reduced population with low
species richness and diversity. Specifically in Site 1, 98%
of the HHs stated that the church forest was pristine jungle
30 years ago, 95% of the HHs stated moderate forest distur-

bance between 20-30 years ago, and 93% judged the con-
dition as almost same as present 10-20 years ago. In Site 2,
88% of the HHs mentioned the church forest was pristine
jungle 30 years ago, 78% mentioned moderate coverage
between 20-30 years ago and 88% almost same coverage as
today 10-20 years ago. In Site 3 similarly, 75% of the HHs
mentioned the church forest was undisturbed 30 years ago,
70% moderate coverage between 20-30 years and 58% al-
most same as today 10-20 years ago (Table 1).

Major causes of deforestation and degradation were
also stated by the surveyed HHs in the study areas. In
Site 1, agricultural expansion was mentioned as the most
important cause of deforestation by 63% of HHs followed
by illegal cutting and urban settlement by 15% of HHs,
fuelwood collection by 8% of HHs. The rest 14% of HHs
did not know the cause of the deforestation. The most
mentioned cause of deforestation in Site 2 was wood
harvesting for charcoal making as mentioned by 57% of
HHs followed by fuel wood collection by 10% of HHs,
agricultural expansion by 7% of HHs and the rest 26% of
HHs did not know the cause of deforestation. HHs in Site
3 mentioned fuelwood (57% of HHs) followed by agricul-
tural expansion (38% of HHs) and charcoal making (5%
of HHs) as the main cause of deforestation (Figure 2).
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Figure 2. Causes of the forest disturbance stated by the
household respondents in the study churches and their sur-
rounding at highland (Site1, Assela Teklehymanot), mixed

Table 1. Opinions of the interviewed household respondents about the status of forest disturbance at the three selected
churches at highland (Sitel, Assela Teklehyamanot), mixed midland and lowland (Site 2, Etisa Teklehyamnot) and
midland (Site 3, Saramba Kidanembhret), central Ethiopia

Status of the church forest
Cfg::scth 30 years ago Between 20-30 years Between 10-20 years
s | St S | | s | ot TS | | |ttt | S [
Site 1 39 0 1 40 0 38 2 40 1 2 37 40
Site 2 35 5 0 40 6 31 3 40 3 2 35 40
Site 3 30 6 4 40 1 28 11 40 5 12 23 40
Sub total 104 11 5 120 7 97 16 120 9 16 95 120

16
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midland and lowland (Site 2, Etisa Teklehymanot) and
midland (Site 3, Saramba Kidnembhret), central Ethiopia

There was a high number of livestock owned by HHs
in the three study sites. The number of sheep (5.2 sheep/
HH) owned was highest in Site 1 (highland) while the
number of goats was very high in Site 2 (4.4 goats/ HH)
and Site 3 (3.6 goats/ HH) which were mixed lowland and
midland and midland respectively (Table 2.).

Table 2. Livestock owned by HHs at highland (Sitel,
Assela Teklehymanot), mixed midland and lowland (Site
2, Etisa Teklehymanot) and midland (Site 3, Saramba
Kidanemhret), central Ethiopia as mentioned by the HHs

Type of animal | Site 1 (Assela) | Site 2 (Etisa) | Site 3 (Saramba)
Oxen 77 95 76
Cows 65 45 55
Sheep 208 8 93
Goats 3 176 143
Horses 17 0 1
Donkeys 47 68 28
Chicken 225 185 338

According to focus group discussions at each site the
high number of livestock owned by the church forest
surounding villages and also by the churches themselves
coupled with the presence of free grazing likely impacted
the forest by trampling and grazing and browsing of the
vegetation particularly at seedling stage.

From the group discussion in the selected three church
forests it was found that the church administration and the
community around the churches use a variety of methods
to protect and conserve the church forests. Some of these
methods included community based institutions (locally
known as “Idir”, “Mahiber” and “Ekub”), hiring forest
guards and fencing. Preaching by priests of the church
not to dare the church forest and other wise to curse the
alienators so that they are not allowed to participate in
the holly mass and other worshiping ceremonies of the
churches were also the other solutions. The regulations by
community based institutions included punishment of the
alienators, out casting the law breakers from the society,
and handing over the law breakers to government admin-
istration bodies. The group discussants recommended reli-
gious preaching for protection of the church forests based
on formerly observed success.

HH respondents suggested a number of solutions in
response to the decline of the forest cover. Large number
of respondents in the 3 sites (62.5% HHs) mentioned
awareness creation and setting of local rules and regula-
tions as an immediate strategy. Protecting and conserving
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the remnant plant species was also indicated as key solu-
tions by (19.2% HHs). Enrichment planting, protecting
from domestic and wild animals, weed and pest control
was also stated by 10% HHs. Weed control and planting
of some endangered species in protected areas were also
mentioned by 5.8% and 2.5% HHs (Appendix, Figure
A-1).

3.2 Ethnobotanical Knowledge

The group discussion members which included traditional
healers, elders and knowledgeable members of the society
pointed out the importance of the indigenous ethnobotan-
ical knowledge in the areas and the use of the medicinal
plants. According to the group discussants, the knowledge
is mostly transferred orally from father to child or to a
clan very secretly based on the accepted belief that the
healing power of the plant would be lost once it becomes
a common knowledge. However, the group discussants
have also pointed out that some people argue for the wide
dissemination of the ethnobotanical knowledge among
the entire community. Hence, community members use
the medicinal plants by themselves without contacting the
traditional healers. Generally, the local experts believe
that the indigenous ethnobotanical knowledge should be
supported by the wise use of medicinal plants.

A dramatic decrease in the number of species and pop-
ulation size of plant species especially medicinal plants
was stated by 75%, 65%, and 97% of the HHs in Site 1,
Site 2, and Site 3 respectively. In all the three sites, HHs
mentioned the occurrence of the mismanagement of the
plant species, free grazing, climate change, the absence of
replanting after plant harvest, and attributed these factors
as the major causes of the deforestation. Consequently,
the HHs suggested setting of local by-laws and replanting
to increase the population of the diminishing useful plant
species. Local people have stated traditional medicine as
the major use of forest plants in all the three sites.

3.3 Distribution and Use of Plant Species

A total of 35 plant species belonging to 26 families were
found in and around Site 1. Among the plant families, the
predominant ones were the Asteraceae which have 4 spe-
cies followed by Myrsinaceae and Lamiaceae which have
3 species each, and Solanaceae and Urticaceae with two
species each. The remaining 21 families have one species
each. Most of the plant species were found in the church
forest than its surroundings. The direct observation of the
researcher in the study area indicated Maytenus gracilipes,
Mikaniopsis clematoides (A.Rich), Clematis simensis Fre-
sen., Allophylus abyssinicus (Hochst.) and Osyris quadri-
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partite Salzm. ex Decne as the most dominant species in
Site 1 church forest.

The plant life forms comprised 34% tree, 29% herb,
26% shrub and 11% climbing species. The elevation
where these species were found ranged from 2521-2581
m a.s.l. The uses of the species included cultural medicine
for both humans and livestock, human food, fodder, con-
struction wood, and making house utensils among others
(Table 3).

Table 3. Number of plant species used for various purpos-
es by the HHs interviewed in highland church forest (Site
1, Assela Teklehymanot), central Ethiopia

Use type Number of plant species stated by HHs

Human medicine 10
Livestock medicine 7

For tying 4

Fodder 3
Construction and firewood 2
Human and livestock medicine 2
Food and fodder 1
Construction 1

Food 1

House utensils 1
Firewood 1
Firewood 1

Food and livestock medicine 1

More than half (57%) of the species are used for human
medication, livestock medication and/or both, signifying
the supreme importance of the plant-based medicine.
Hence, of the 35 plant species, 20 predominantly used for
medicinal purpose. The rest of the plant species (43%)
found in Site 1 are used for various purposes such as tying
and fastening material, fodder, and construction wood, in-
dicating the diversity forest plant use by the local people.

The medicinal plants were mostly represented by La-
miaceae and Myrsinaceae families which included 3 spe-
cies each; followed by Asteraceae and Solanaceae families
with 2 species each. The other 10 families of medicinal
plants included 1 species each. Out of the 20 medicinal
plant species, 10 were used as human medicine, 7 as live-
stock medicine, 2 were used for both human and livestock
medicine and 1species (Osyris quadripartite) was used as
food and livestock medicine (Table 3).

In Site 2 a total of 49 species were found having vari-
ous purposes. These plants belong to 30 families. Among
these families, Asteraceae was found to be the most dom-
inant containing 8 species, followed by Malvaceae and
Fabaceae families each containing 4 species, followed by

1 8 Distributed under creative commons license 4.0

Solanaceae family with 3 species. The other 11 families
included 1 species each.

The vegetation survey revealed the most dominant spe-
cies Euclea divinorum Hiern, Gladiolus candidus (Rendle)
Goldblatt, and Allophylus abyssinicus (Hochst.) as the
most widespread native species in this mixed midland and
lowland church forest site (Site 2). The life forms includ-
ed 52% herbs, 30% shrubs, 10% climbers and 8% trees.
The elevation where these species were found ranged
from 1500-2301 m a.s.l. A larger number of plant species
was revealed in Site 2 than in Site 1, possibly because of
the sites’ altitudinal differences. The use of plant species
was also greater in Site 2 with 3 additional use types,
specifically for food preparation, charcoal making and oil
for local tannery that are not mentioned by respondents in
Site 1 (Table 4).

Table 4. Number of species used for various purposes by
the households interviewed in mixed midland and lowland
church forest (Site 2, Etisa Teklehymanot), central Ethio-

pia
Use type Number of plant species stated by HHs
Human medicine 20
Human and livestock medicine 2
Livestock medicine 3
Fodder 6
Food 3
Food and fodder 2
Fodder and tying up 2
Fodder and firewood 2
Oil for local tannery 1
Fence and firewood 1
Charcoal making 1
For food preparation 1
Farm tools 1
For washing utensils 1
Ornamental 1
Supporting sticks 1
House utensils 1

Similar to site 1, human and livestock medicine took
the lion’s share among the plant uses in Site 2. Precise-
ly, 51% of the 49 mentioned plant species were used for
human, livestock or for both human and livestock med-
icine followed by fodder and food (Table 4). In Site 2,
20 plant families and 25 plant species were found being
used for medicinal purpose. The Asteraceae family was
represented by 4 species while Boragnaceae and Malva-
ceae families included 2 species each. The other 17 plant
families comprised 1 species each. The plant life forms
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were predominated by herbs (72%), followed by shrubs
(20%) and climbers (8%). No tree species were mentioned
by the HHs as having medicinal value in this study site.
Of the 25 plant species used as traditional medicine, 20
were used as human medicine, 3 were used as livestock
medicine and 2 were used for both human and livestock
medicine (Appendix, Table A-4).

In Site 3, the survey identified 47 plant species. Most
of these species were found in the church compound and
belonged to 32 families. Of these families, the Asteraceae
family have 6 species followed by Fabaceae and Solana-
ceae families (with three species each) and Boraginaceae,
Euphorbiaceae, Lamiaceae, Malvaceae, Poaceae, and Ver-
benaceae families represented by 2 species each. The re-
maining 8 families have one species each. The vegetation
survey in the study area revealed Jasminum grandiflorum
L., Combretum aculeatum Vent., Lagenaria siceraria
(Molina) Standley and Grewia ferruginea Hochst. ex A.
Rich as the most dominant native species. The plant life
forms were 49% species herbs, 32% species shrubs, 13%
species climbers and 6% species trees. The elevation
where these species were found ranged from 2164-2251m
a.s.l. (Midland).

The survey of Site 3 has shown that 40% of the species
were used as human and livestock medicine. Fodder and
food took the share of 13% and 6% of the species respec-
tively. Similar to Site 1 and Site 2, the local people tended
to use the plants primarily for traditional medicine and to
a lesser extent for fodder (Table 5).

Table 5. Number of plant species used for various purpos-
es by the households interviewed in midland church forest
(Site 3, midland, Saramba Kidnemhret), central Ethiopia

Use type Number of plant species stated by HHs

Human medicine 15
Human and livestock medicine 2
Livestock medicine 2
Fodder 6

Food 3

Food and fodder 2
Fodder and tying up 2
Fodder and firewood 2
For washing utensils 2
Fence and firewood 1
Charcoal making 1
For food preparation 1
Farm tools 1
Ornamental 1
Supporting sticks 1
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House utensils 1

Oil for local tannery 1
Fodder and ornamental 1
Fodder and construction 1
Construction and furniture 1

Of the 47 plant species found in Site 3, 19 species
were predominantly used for medicinal purpose. Of these
species, 15 are used for human medicine, 2 are used for
livestock medicine and 2 are used for both human and
livestock medicine (Appendix, Table A-5).

The most representative family for the medicinal plants
in Site 3 was Asteraceae (3 species), followed by Borag-
naceae (2 species). The remaining 14 families comprised
1 species each. The medicinal plant species included 14
herbs, 3 shrubs and 2 climbers. Similar to Site 2, tree
species were not mentioned as being used for traditional
medicine.

3.4 Similarity of Plant Species

There are 4 species commonly shared among the three
studied sites in both the church compounds and their ad-
jacent surroundings. The species are namely Combretum
aculeatum Vent., Guizotia scabra (Vis.) Chiov., Maesa
lanceolata Forssk. and Stephania abyssinica (Dillon & A.
Rich.) Walp. The Serensen similarity index have shown
the similarity between Site 1 and Site 2 was 12.5%, be-
tween Site 1 and Site 3, 10.9%, and between Site 2 and
Site 3, 43.5%. The higher similarity between Site 2 and
Site 3 may be attributed to their similar altitudinal ranges.

4. Discussion

4.1 Causes of Deforestation

The present study identified forest clearing for agriculture,
feulwood collection and charcoal making as the major
causes of deforestation and land degradation. In line with
the present findings, ' underlined agricultural land ex-
pansion, population growth, fuel wood collection and oth-
er related activities as the main cause of deforestation. The
findings of the present study have some common causes
though the specific results differ among the three study
sites. Similar causes like clearing for agricultural use, free
grazing (overgrazing), and exploitation of existing forests
for fuel wood, fodder, and construction materials were
also reported in northeast African Studies *. Therefore,
similar causes were used as indicators to extract informa-
tion from the HHs on deforestation and land cover change
in the study areas. Additionally, other causes such as
charcoal making, illegal cutting, and settlement were also
stated in some of the present study sites.
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Grazing and tree harvesting activities are among the
human-induced disturbances that influence the regener-
ation success of woody species and in turn control the
vegetation structure and composition of forests **. In the
present study, the presence of high number of livestock
especially sheep and goats is likely to have a detrimental
impact on the regenerative capacity of the church forests,
as suggested by the observed grazing and browsing by
both domestic and wild animals in the church forests. The
wild animal influence was more pronounced in the high-
land area (Site 1) where monkeys debark live Podocarpus
and Cupresus trees and uproot seedlings of all tree species
in search of edible insects, specifically during summer
season when neither fruits nor crops are available (personal
observation during data collection). Personal observation
has also revealed that goats graze and browse on every
plant species whether seedling or sapling and also debark
the live trees and shrubs in Site 2 and Site 3.

The constrained regeneration and small population size
of different tree species due to free grazing and associated
causes was shown by previous pilot studies in Ethiopian
church forests °*>* Continuous and intensive grazing
and browsing may cause permanent damage " due to soil
compaction and erosion, consumption of tree seeds, and
grazing and browsing of seedlings and saplings **' ulti-
mately leading to withdrawing out and declining of forest
canopies .

According to
grazing, browsing and as a shelter from sun’s heat and
storms, especially when the surrounding landscape is de-
void of tree cover. Therefore, disturbances by livestock
can be included among the major factors constraining
regeneration of woody species and ultimately contributing
to the decline of woody and other plant species popula-
tions in the Ethiopian church forests ",

152561 most church forests are used for

4.2 Conservation and Management Solutions

Religious preaching and using local by-laws and regula-
tions were the most mentioned management solutions by
both group discussants and HHs in the present study. The
suggested solutions were accordingly tested by the local
people and are effective means of protecting the forests.
However, *’ have suggested to focus on participatory
approaches for forest management, appealing associated
land users in decisions about controlled grazing, browsing
and tree cutting. Management within the church forest
areas should focus on safeguarding healthy populations of
tree species . This could be accomplished by support-
ing their natural regeneration and eliminating livestock
grazing, by planting nursery-raised seedlings or targeted
seeding of species vanishing from the area, thus improv-
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ing their distribution among the forest patches “**/ also

concluded that controlling livestock grazing is essential
to achieve indigenous tree species regeneration in church
forests based on observations of a more successful tree
regeneration in forest interiors versus open fields experi-
encing higher grazing pressure.

Community-based watching '’ and other forms of pub-
lic commitment required for conservation planning was
believed important for manifold stakeholders "', The
study by " undertaken in northern Ethiopia has shown
the importance of community-based organizations and
local rules of the society as effective conservation practice
in church forests. The present study results also approved
the same in central Ethiopia. Hence, HHs in approved by-
laws merit a high degree of acceptance than government
rules.

4.3. Ethnobotanical Knowledge

The ample knowledge about the uses of the different plant
species was evident among the church forest community.
The use of medicinal plants was the likely choice, espe-
cially in sites 2 and 3 located farther from the urban and
peri-urban centers. Although Site 1 is found near a town
Asela which have a bigger hospital, some local people
(at least 20%) preferred to use medicinal plants than re-
sorting to the hospital treatment as stated by focus group
discussants. In all the three study sites, the group discus-
sants acknowledged the importance of the Ethnobotanical
knowledge and approved of its dissemination by the word
of mouth. A similar study by “ showed ethnomedicinal
knowledge is usually passed verbally from one gener-
ation to the next through family members and most of
this knowledge has not been formally documented. This
brings knowledge gap as the knowledgeable people pass
away and restrict the transfer only to family members.
Additionally, there is a continuous decline in the use of
traditional medicine, because of reduced interest in the
younger generation towards traditional treatment systems,
coupled with rural depopulation, mass deforestation, and
migrations of traditional medicinal healers to other jobs "’
These factors have contributed to the rapid loss of the rich
knowledge.

The local people also expressed that the degradation
of the medicinal plants due to unwise use and absence of
replacement planting for the utilized medicinal plants also
minimizes the knowledge. In a similar way 7! expressed
degradation of natural vegetation makes it impossible to
learn about plants that no longer exist in the area. This
loss of information about plants means the loss of infor-
mation based on traditional cultural experiences about the
use of plants with negative implications for the sustainable
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local development ", Therefore, ethnobotanists should
describe, analyze, and conserve traditional knowledge and
hence have to play their important role in sustainable de-
velopment ",

4.4. Distribution and Uses of Medicinal and
Multi-purpose Plants

The result of this study showed there are various uses of
the plant species. This is supported by a study in Northern
Ethiopia by ", who explained that rural communities in
general depend on plant resources especially for food,
forage, constructions, household supplements, beds and
sleeping mattresses, firewood or as shade providing plants.
In addition to the mentioned uses of the species indige-
nous people all over the world are still using medicinal
plants for treatment of various diseases and the practice of
traditional medicine indicates to be continued ">”*.

In all sites of the present study the number of species
used for traditional medicine whether for human medi-
cation or livestock treatments was by large greater than
other uses as mentioned by HHs. The most representative
life forms of the observed medicinal species were herbs
followed by shrubs. Climbers were mentioned the list in
Site 2 and Site 3. In Site 1 the number of medicinal shrubs
and trees was equal while there are no still climbers men-
tioned as traditional medicine. A similar study by Moravec
et al. 2014 recorded the different life forms as herbs (59%)
followed by shrubs (21%) being used in traditional med-
icine in Tigray (mixed midland and lowland), northern
Ethiopia.

The uses of the surveyed plant species in the present
study sites included treatment and cure of different dis-
eases of both humans and livestock in addition to other
uses such as food, fodder, construction. The mentioned
diseases treated by the surveyed plants were sudden-sick-
ness, stomachache, hemorrhoids among others. The plant
species common to at least two of the sites were compared
with findings of other similar studies by the diseases they
are treating (Appendix, Table A-8) shows the comparison
of those species and their respective ailments treated.

Most of the comparisons show a difference in the dis-
eases treated in different localities. These also indicate the
presence of a huge and diversified indigenous knowledge
which may differ from locality to locality even within the
same geographic areas. This idea is supported by a study
of quantitative ethnobotany undertaken in the Amazonia,
by selecting four indigenous group of people who speak
different languages . The research finally concluded the
majority of tree species from four different plots of 1 hect-
are each were useful to four respective indigenous groups
in different use categories. The result of our study also
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approves the presence of varied knowledge in different
localities that initiate further research on the issues.

There were two more plant species in Site 2 (1500-
2301m a.s.l.) which have an ecotone nature mixing both
midland and lowland than Site 3. According to """ the
characteristic of ecotones is that they have higher bio-
logical diversity than adjoining areas and thus hold high
conservation value. It has been mentioned again agro
ecological zonation such as altitudinal differences may
cause differences in plant species composition and species
richness. For example, a study by ¥ showed there was a
maximum number of plant species richness at 1000 m el-
evation. There is a very fast increase from sea level to 400
m, and then a moderate increase up to 1,000 m a.s.l. At
higher altitude, there is a marked linear decrease of spe-
cies richness from 1,400 m to 3,000 m, with an average
reduction of 90 species approximately per 100 m interval.
However, such phenomena would be worth further inves-
tigation.

The HHs stated a noticeable decline of valuable plant
species in all 3 sites. A similar result was found in a study
by " in Kenya which explained medicinal plants are at
increasing risk from destruction of their habitats due to
agricultural expansion, fire, construction, overgrazing, and
urbanization and over harvesting of known medicinal spe-
cies. It has also been shown that about 15,000 medicinal
plant species may be threatened with extinction world-
wide due to habitat loss and over harvesting and it is es-
timated that the earth is losing one potential major plant-
based drug every two years "\, In the study area, it is
clearly seen that the local people rely on medicinal plants
to use them also for other purposes like fodder, charcoal,
firewood, construction, food and tying. The major threat
to medicinal plants in the study sites are unsustainable
use of the medicinal plants followed by presence of free
grazing and overgrazing. Similarly, a study undertaken
in Gozamin district of East Gojjam, in Ethiopia indicated
overgrazing was the major threat to medicinal plant dev-
astation ™),

The unwise use of medicinal plants even for their
assumed purpose is devastating them intensively. For
instance, when using roots of the plants for medicinal
purpose uprooting is the only mechanism which destroys
the plant as a whole without replacement planting. There-
fore the influences of human on the natural habitat of
medicinal plants are the problems for the conservation of
same. The effort to conserve medicinal plants in the pres-
ent study sites is very law in the villages surrounding the
church forests according to the group discussants. Howev-
er, the group discussants appreciate the contribution of the
church forest to conserve the remaining useful medicinal
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plant species. The local people can get permission from
the church administration and church forest guards to col-
lect and extract some medicinal plants while there is no
replacement for the medicinal plants extracted. The group
discussion members also expressed there is no any attempt
to domesticate the medicinal plants in their surroundings.
In the contrary, studies in Mena Angetu district of Western
Ethiopia showed there was some conservation practice by
the local people for the medicinal plants ). Here some
participants have started to conserve medicinal plants by
cultivating them in home gardens as much as 13.8% of the
medicinal plants were found there *".®” also indicated
that at least 5.7% of medicinal plants were cultivated in
the highland area home gardens in Mena Angetu district
of Ethiopia, indicating some attempts to the forest-derived
medicinal plant conservation in the country.

Natural resources could be utilized best in a sustain-
able way if management activities are practiced **. The
requirement of appropriate action to do such valuable ac-
tivities is irrefutable and so is the involvement of the full
range of societies and stakeholders in the conservation,
production and management as well as use of medicinal
plants. This indicates the conservation and sustainable
use of medicinal plants requires the greater involvement
of various sectors and greater public support and the need
of a continuous task to create public awareness **!. The
present study also found the need of creating awareness
among stakeholders and users of these medicinal plants as
stated by the HHs survey in major church forests in cen-
tral Ethiopia. Also, according to the presented results, the
church forest trees and other plants are harvested, often in
unsustainable way for other purposes besides medicinal
use thus intensifying their destruction. This indicates there
must be a serious concern for conservation of these plants
since they are being widely exploited.

5. Conclusions

The result of the study of perception and attitude of local
people revealed that church forests provided diversified
uses both for the church society and for the residing in
the church surroundings. It has been asserted that there is
local awareness about the gradual degradation of church
forests ongoing for the last 30-50 years. Agricultural land
expansion, fuel wood collection and charcoal making
were recognized as the major causes of deforestation in
the studied church forests. The causes varied among the
sites. In addition, free grazing and browsing by livestock
and wild animals are likely to contribute to the forest deg-
radation.

Of the possible solutions suggested, awareness creation
and setting of locally acceptable rules and regulations
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were proposed in addition to governmental sanctions.
Hence, conserving the remaining forests and other plant
species using local by-laws and support of the govern-
ment in promulgating the rules and additional planting to
increase the plant population is crucial in all the studied
sites for sustainability of the church forests.

The plant species found in all the present study sites
serve diverse uses including medicinal, food, fodder, con-
struction wood, and firewood. The medicinal application
of the plants was by large greater than the sum of all other
uses in all the three sites. Comparisons of the medicinal
uses of the plant species in the central Ethiopian church
forests with the plant uses reported in published research-
es showed that the same plant species were often applied
to treat different illnesses or were not used as medicine
at all in other areas. The discrepancy may be attributed to
differences in Ethnobotanical knowledge among various
ethnic groups and geographical locations and should be
further investigated. The presence of ample indigenous
Ethnobotanical knowledge in all the present study sites
is acknowledged. However, the means of transferring
the rich Ethnobotanical knowledge through the verbal
communication from generation to generation, in most
cases secretively within families or clanship has its own
drawbacks. Hence, the lack of documentation exacerbates
the loss of the unique ethnobotanical knowledge in the re-
maining church forest communities. Integrated approach
(integration of different solutions and professionals) and
documenting the wealth of indigenous knowledge and in
situ conservation of the plant species are key recommen-
dations for sustainable conservation and management of
studied church forests and their surroundings.

Appendixes
Checklist

Checklist for assessment of perception and attitudes and
ethnobotanical knowledge

1. What was the forest cover of your locality before
years (30yrs, 10-20 yrs, and 10 yrs)?

2. What is the forest cover nowadays?

3. Is the forest cover increased or decreased as you
compare it with the one before?

a/ Number of trees in your kebele(locality): Reduced /
Increased

b/ Number of trees on communal land: Reduced / In-
creased

¢/ Number of trees on grazing land: Reduced / In-
creased
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d/ Number of trees on cultivated (farm) land): Reduced
/ Increased

e/ Amount of forest land in general: Reduced / In-
creased

4. Can you suggest any general cause for the cover
change?

5. What solutions do you suggest to conserve the re-
maining forests and to recover the deforested area?

6. Do you know the church forest in your surrounding?
a.yes b.No

7. If yes, what can you say about this church forest re-
garding deforestation/conservation?

8. How old is the church forest found in your surround-
ing?

9. What was the reason to conserve this church forest
in the area?

10. Do you realize some benefits of this church forest?

11. Do you get some specific advantages from the
church forest?

12. Can you mention some of these advantages from
the church forests?

13. Is the church forest always conserved as before?
a.Yes b.No

14. If your answer for question 13 is yes, what are the
ways to conserve the church forest?

15. If your answer for question 13 is no, what are the
reasons for the cover change?

Table A-1. Part of the questionnaire to collect information on medicinal plants, Central Ethiopia

Location(Church cpd Purpose(use) Parts used | Mode of use a HFol:mn
Name of : v . P, u.p. v (Leaf, Roots, |(Juice, Chew- " v Season of Type of dis-
Nature | Cropland, Grazing land, | (Medicinal, Food, . . . b.livestock . Remark
the plant . . Stem, Fruits, | ing, Fried, collection ease treated
Riverside) Fodder, others) c.Both human
Seeds) Chopped etc.)

and livestock

Table A-2. Social characteristics of the HH respondents in Site 1 (Highland, Assela Teklehymanot), Site 2 (mixed med-
land and lowland, Etisa Teklehymanot and Site 3 (midland, Saramba Kidanembhret), central Ethiopia

Socio-economic characteristics of . . . o,
HH members Category Site 1 Site 2 Site 3 Number (%age) of respondents
Male 36 36 34 106 (88%)
Sex of the HHs
Female 4 4 6 14 (12%)
24-40 14 10 1 26 (22%)
41-60 21 24 31 76 (63%)
Age of the HHs
61-80 5 6 7 17 (14%)
81-88 1 1 (1%)
Average 47.4 49.7 54.5
. High school 23 0 5 27 (22%)
Literacy status of the HHs -
Middle school 7 0 5 12 (10%)
Elementary school 5 4 15 25 (21%)
Basic education 5 31 15 51 (43%)
Church singer 0 0 1 (1%)
Preachers 0 4 0 4 (3%)
Married 37 35 36 108 (90%)
Not ied 3 0 5 (4%
Marital status of the HHs ° -mame (%)
Widowed 0 2 2 (2%)
Divorced 1 2 2 5 (4%)
Wealth status Poor 4 6 4 14 (12%)
Moderately endowed 32 27 30 89 (74%)
Rich 4 7 6 17 (14%)
1-3people 8 10 12 30 (25%)
Average family size 4-7 people 20 29 25 74 (62%)
8-10 people 12 1 3 16 (13%)
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16. What do you suggest for the conservation of this
church forest for the future?

17. What are the rules concerning trees in the kebele?
To what type of land do these rules apply? Are these rules
normal governmental rules or kebele by-laws and since

3. Can you mention some of the plants used for vari-

ous purposes with their uses?

Participant information
Church forest (Site)
Focus Group discussion members’ general Information

when?

Ethnobotany

1. What wild plants (trees/shrubs/herbs) do you know
in your locality used for different purposes?
2. Do you use the wild plants for food, fodder, medi-
cine, etc. found in your locality? a.yes b.No

1.Name............... Age....... Occupation...............
2.Name............... Age....... Occupation...............
3Name............... Age....... Occupation...............
4 Name............... Age....... Occupation...............
S.Name............... Age....... Occupation...............
6.Name............... Age....... Occupation...............
8 Name............... Age....... Occupation...............

Appendix, Table A-3. Plant species and their medicinal uses in Site 1(Highland, Asela Teklehaymanot Church forest
and surrounding)

R.No. Local name Botanical name Family Nature Uses Parts used Preparation and mode of use
Dhoqona(Tates- | Rhus glutinosa Hochst. | Anacardiace- Livestock medicine L
1 sa) ex A Rich. ae Shrub (Leech infestation) Leaf Leaf juice is given orally
Asparagus africanus Human medicine Powder is sprinkled on burning
2 | Seriti/yeset kest parag Asparagaceae | Herb/grass . Root charcoal and smoke is inhaled
Lam. (Protects evil eye)
nasally
Gomena Osole/ L .
3 Yeshikoko Solanecio 818as (Vatke) Asteraceae Herb Both human a.n(.i five- Leaf Leaf decoction
C.Jeffrey stock medicine
gomen
. Inula confertiflora A. Livestock medicine Young leaf chewed with 4.
4 Weynagift Rich. Asteraceae Herb (Leaf heals livestock eye) Leaf aspera
5 Didigsa Combretum aculeatum Combretaceae Tree Human medl-cme Leaf Fresh leaf is boiled in water
Vent. (Wound healing)
6 Sotira/Fyelefej | Clutia abyssinica Jaub. Euphorbiace- Tree leestogk medl.cme Leaf Juice of crushed leaf given
ae (Leech infestation) orally
Checketa/Digit- | Calpurnia aurea (4it.) Human am.j ?westock Fruit & | Fruit for rabis & crushed leaf
7 Fabaceae Shrub medicine . .
ta Benth. leaf stirred with water to wash cattle
Bekolu/Raskim-| Leonotis ocymifolia Human medicine
8 . vt Lamiaceae Shrub | (‘mich” or ‘girfat’ febrile| Leaf
ir (Burm. F) .
illness)
9 Yemich med- | Hoslundia opposita Lamiaceae Herb Human medicine Leaf & Leaf and stem boiled in water
hanit Vahl. (For infection) stem and inhaled
10 Tontono Pyenostachys abyssini- | Lamiaceae Shrub Huma'n n}edmme Leaf | Leaf boiled in water and inhaled
ca Fresen. ( febrile illness )
. . . Human medicine . .
11 | Hanku/Inkoko Embelia schimperi Myrsinaceae Tree (Expel tape worm and for|  Fruit Ponded fruit taken orally with
(Vatke) . water
veneral diseases)
12 Kelewa Maesa lanceolata Myrsinaceae Shrub Human medicine Fruit Pounded fruit taken orally
Forssk. (Fruit expel tape worm)
Myrsine melanophloeos . Livestock medi- . .
13 Tula (L) R Br Myrsinaceae Tree cine(blackleg) Seed Crushed and mixed with water
14 Dalecho/Guna/ Olinia rochetiana Oliniaceae Tree Human medicine Root Root boiled and decoction taken
Tife A.Jussieu (Parasites & Toothache) orally
15 Shulti/Tult Rumex nepalensis Polygonaceae Herb Human medicine (Stom- | Fresh root | Crushed root and leaf taken
Spreng. achache) & leaf orally
16 Keret Osyris quadripartite Santalaceae Tree Food & le{estock medi- Leaf Juice of crushed leaf
Salzm. ex Decne. cine
17 Rejii Allophylus abyssinicus Sapindaceae Shrub Livestock medicine Leaf Pounded lgaf mixed water and
(Hochst.) applied on wounds
18 | Menji/Atefaris | Datura stramonium L. | Solanaceae Herb Livestock medicine Leaf Fresh leaf ulz;;; applied topi-
19 Nechembuay Solanum marginatum Solanaceac Herb Hum.ar% r‘nedlcme Fruit Fruit pierced ?nd the liquid and
L.f (For tonsillitis and cough) seeds given nasally
. Girardinia bullosa . Livestock medicine . .
20 Dobbi (Steudel) Wedd. Urticaceae Herb (retained afterbirth) Leaf | Decoction of leaves given orally

24
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Appendix, Table A-4. Plant species and their medicinal uses in Site 2(mixed lowland and midland, Etisa Teklehay-
manot Church forest and surrounding)

R.No.| Local name Botanical name Family Nature Uses Parts used Mode of use
1 Seteeret Aloe debrana Christian Aloaceae Herb Human med¥cme Leaf sap Cover the affected
(Hemorrhoids) area
.. Pounded, mixed in
2 Telenj Achyranthes aspera L. Amarantha- Herb Human m;dlcme (Sud- Leafand stem|  water and taken orally and
ceae den sickness) .
rubbed on skin
Human & livestock . .
3 Inslal Ferula communis L. Apiaceae Herb |medicine(Intestine pain Root Pounde(;;g(i;]r(r; ﬁ(z(riaﬁlth water
& fertility of LS) Y
Laggera crispata (Vahl) Human medicine S
4 Ras Kebdo Hepper & Wood Asteraceae | Herb (body temperature rise) Leaf Leaf juice given orally or nasally
5 Gimi Tagetes minuta L. Asteraceae Herb Livestock medicine Leaf Fresh shoot is poﬂed with water
and inhaled
6 | Yemidr berbere| Acmella caulirhiza Del. | Asteraceae Herb Human medicine Leaf Fresh flower is chewed
(Toothache)
7 Unknown Conyza flabellata Mesfin. Asteraceae. Herb Human medicine Fruit & leaf Fruit for rabis
. Cynoglossum coeruleum | Boraginace- Human medicine Crushed and mixed with small
8 Fikrutena Hochst. exA.DC. in DC. ae Herb (Febrile illness) Whole part amount of water to wash ill part
L Biedens prestinaria (Sch. | Boraginace- Human medicine L .
9 Chigogit Bip.) Cufod. ac Herb (Bleeding after cut) Leaf Leaf juice is applied on cut body
Commelin- Human medicine
10 Weha ankur | Commelina subulata Roth. aceae Herb (Avoidance of bad Leaf Dried leaf is fumigated
spirit)
Human and livestock
1 Dedeho Euclea divinorum Hiern | Ebenaceae | Shrub medicine . Leaf Leaves are dressed on the frac-
(Bone fracture mainte- tured body
nance)
12 | Aleblabit | Tragia doryodes M Gilber| UPROPIa~ | Climber/ |y 0ok medicine Root The root grinned and bandaged
ceae Liana on hand (Dermal)
. Indigofera arrecta Hochst. Human medicine
13 Shimbrut ex A. Rich. Fabaceae Herb (Stomachache) Root Pounded root taken orally
Milas leblib/ | Gladiolus candidus (Ren- . Human medicine powdered rf)O.t applied
14 Iridaceae Herb . Root on the tumor or it is taken orally
golgul dle) Goldblatt (Cancer healing) L
mixing it with water
Satureia abvssinica Human medicine
15 Etse-Meaza ureja aoyssin Lamiaceae | Herb | (febrile illness & con- Leaf Leaf juice is taken orally
(Benth.) Brig. L
stipation)
16 Gebresid Sida rhombifolia L. Malvaceae Herb Human 11'1edlcme/ Leaf Pound leaves and th? mix with
’ swellings/ butter and paint
17 Koskuase Hibiscus boranensis Cu- Malvaceae | Herb Human medicine Root Chewed to be swallowed
fod. (Stomach ache)
. Stephania abyssinica Menisper- | climber/ Human medicine .
18 | Engochit hareg (Dillon & A. Rich.) Walp. | maceae liana (Against snake bite) Fruit Chewed and swallowed
19 Kelewa Maesa lanceolata Forssk. | Myrsinaceae| Shrub Human medicine Leaf and fruit Boil fresh leaves and wash the
(colds) body
20 Kortebe Plantago lanceolata L. Plantagina- Herb Human medicine Leaf Fresh leach:s squeezed and juice
ceae (wounds) is applied on the wound
Human medicine (Gon-
21 Fyelefej Pavetta oliveriana Hiern | Rubiaceae | Shrub orrhoea and urinary Leaf Juice of fresh leaves drunk
problem)
Human medicine o ..
(Toothache, tonsillitis Fresh fruit dissected and juice
22 Embuay Solanum incanum L. Solanaceae | Herb i . Fruit and seeds applied on the sick
and stops bleeding
body
nose)
23 | Yejartamoch Tacca leontopetaloides Taccaceae | Shrub Human medicine Tuber and leaf] Pounded and taken oraly
(L.) 0. Ktze. (Dysentery)
24 Alenquatea Grewia ferrugzr.tea Hochst. Tiliaceae Shrub L1vestock medicine Leaf Pounded lefif mixed with water
ex A. Rich. (Expelling leech) given orally
Human medicine Leaves are chewed to swallow
25 Atuch Verbena officinalis L. | Verbenaceae| Herb |(stomachache & febrile Leaf . . .
illness) the juice and residue is dropped
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Appendix, Table A-5. Plant species and their medicinal uses in Site 3 (midland, Sarambakidanemhret Church forest and

surrounding)
R.No. | Local name Botanical name Family Nature Uses Parts used | Preparation and mode of use
1 Seteeret Aloe debrana Christian | Aloaceae Herb Human med}cme Leaf Cover the affected area with the
(Hemorrhoids) sap
.. Pounded, mixed in
2 Telenj Achyranthes aspera L. Amarantha- Herb Human mpdlcme Leaf and water and taken orally and rubbed
ceae (Sudden sickness) stem .
on skin
Human & livestock
. . medicine Pounded root mixed with water
3 Inslal Ferula communis L. Apiaceae Herb (To induce fertility of Root and taken orally
COWS)
Laggera crispata (Vahl) Human medicine L
4 Ras Kebdo Hepper & Wood Asteraceae | Herb (febrile disease) Leaf Leaf juice given orally or nasally
5 Yekuakugha Xanthium strumarium L.| Asteraceae | Herb
medhanit
6 Yemidr berbere | Acmella caulirhiza Del. | Asteraceae | Herb Human medicine Leaf Fresh flower is chewed
(Toothache)
Biedens prestinaria (Sch.| Boraginace- Human medicine
7 Chigogit § prestinart ’ & Herb (stop bleeding after Leaf Leaf juice is applied on cut body
Bip.) Cufod. ae cut)
Cynoglossum coeruleum Boraginace- Human medicine Crushed and mixed with small
8 Fikrutena Hochst. exA.DC. in DC. & Herb o Whole part .
ae (Febrile illness) amount of water to wash ill part
Human and livestock
9 Dedeho Euclea divinorum Hiern | Ebenaceae | Shrub medicine . Leaf Leaves are dressed on the frac-
(Bone fracture main- tured body
tenance)
10 Aleblabit Tragia dgryodes M Euphorbia- Cllmber/ Livestock medicine Root The root grinned and bandaged on
Gilber ceae Liana hand (Dermal)
Milas leblib/ |  Gladiolus candidus | . Human medicine powdered root applied
11 Iridaceae Herb . Root on the tumor or it is taken orally
golgul (Rendle) Goldblatt (Cancer healing) .
mixing it with water
Satureia abvssinica Human medicine
12 Etse-Meaza ureja avyssint Lamiaceae | Herb (febrile illness & Leaf Leaf juice is taken orally
(Benth.) Briq. A
constipation)
13 Gebresid Sida rhombifolia L. Malvaceae | Herb Human medlcme/ Leaf Pound leaves and th? mix with
swellings/ butter and paint
Stephania abyssinica . . ..
14 Engochit hareg (Dillon & A. Rich.) Menisper- Chmber/ Hur.nan medlmqe Fruit Chewed and swallowed
maceae liana | (Against snake bite)
Walp.
15 Kelewa Maesa lanceolata Myrsinaceae| Shrub Human medicine Leaf and fruit Boil fresh 1eav§s and wash the
Forssk. (common cold) body or fumigate nasally
16 Kortebe Plantago lanceolata L. Plantagina- Herb Human medicine Leaf Fresh leave} squeezed and juice is
ceae (wounds) applied on the wound
Human medicine
17 Gemer-Embuay |  Solanum incanum L. | Solanaceae | Herb (Toothache, t0n51'1 litis Fruit Fresh fruit d}ssected anqj uice and
and stops bleeding seeds applied on the sick body
nose)
Grewia ferruginea - Livestock medicine Pounded leaf mixed with water
18 Alenquatta Hochst. ex A. Rich. Tiliaceae | Shrub (Expelling leech) Leaf given orally
Human medicine Leaves are chewed to swallow the
19 Atuch Verbena officinalis L. | Verbenaceae| Herb (stomachache & Leaf .. . .
o juice and residue is dropped
febrile illness)
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Appendix, Table A-6. Comparison of use diversity of medicinal and other multiple use plants in the study area and
other similar studies

R.No Plant species The present study Similar studies
. . stomach ulcer, Scorpio’s bite, wound, cold, Eye problem (Getnet Chekol,
1 Achyranthes aspera L. Sudden sickness(Site 2 & 3) sprain and eye ache (I Moravec ef al.2014) 2015)
2 Acmella caulirhiza Del. Toothache (Site 2 & 3) Swelling (Getnet Chekol, 2015) Liver dlseaszeog)l-éa)nle Yineger,
3 Aloe debrana Christian Hemorrhoids (Site 2 & 3) Hemorrhoids (Getaneh Gebeyehu ez al., 2014) | Fire burn (Fikru Ayana, 2017)
4 Biedens prestinaria (Sch. | To stop bleeding after cut (Site N N
Bip.) Cufod. 2&3) . .
5 Combretz(]r:nafculeatum Wound healing(Site 1) Ascariasis (Berhane Kidane et al.,2014)
Cynoglossum coeruleum - . L . . Febrile illness (Getaneh Geb-
6 Hochst. exd.DC. in DC. Febrile illness (Site 2 & 3) Febrile sickness (Miruts Giday, 2006) eychu et al., 2014)
7 | Euclea divinorum Hiern Bone fracture maintenance | Gonorrhoea, pyelonephritis, Impotence, malaise,| Gonorrhea (Balemi ef al. 2004;
(Site 2 & 3) fever and cancroid (Ermias ef al., 2013) Tadesse and Demisew, 2000)
s Ferula communis L. For fertility of cows (Site 2 & | Intestine pain, to indorse fertility of cows (Mis- Impotence (Getnet Chekol
3) ganaw et al., 2016) ,2015)
Gladiolus candidus (Ren- . . edema and cancerous tumor (Limenh and Umer |  Anthrax (Getu Alemayehu,
? dle) Goldblatt Cancer healing (Site 2 & 3) Sh, 2015) 2010)
Grewia ferruginea Hochst. . . Eye injury, removal of placenta and leech infes- | Placenta retention (Nigussie
10 : . . .
ex A. Rich. Expelling leech (Site 2 & 3) tation (Misganaw et al, 2016) Amsalu et al., 2018)
o . . Febrile illness(‘Mich’) Liver problem. (Fikru Ayana,
1 Guizotia scabra (Vis.) | Fodder and food (Site 1,2 & 3) (Ermias Lulekal, 2014) 2017)
Laggera crispata (Vahl) L . . . Gastric, stomachache (Getnet
12 .
Hepper & Wood Febrile disease( Site 2 & 3) Excessive manustration (Mesfin ez al., 2009) Chekol, 2015)
. Tick infestation, dermatophilosis, helminthiases | Leprosy (Getaneh Gebeyehu et
1 . .. .
3 | Maesa lanceolata Forssk common cold (Site 2 & 3) and parasitic leech (Ermias Lulekal, 2014) al.,2014)
. . . Open wound, wart ( Yerga and
14 Plantago lanceolata L. Wounds ( Site 2 & 3) Cut body (Nigussie Amsalu et al. 2018) Zeraburuk, 2011)
. . S L Epilepsy (Muluken Wubetu et
Satureja abyssinica febrile illness & constipation L .
15 (Benth.) Brig. (Site 2 & 3) Constipation (Berhane Kidane et al.,2014) al., 2018)
16 Sida rhombifolia L. Swellings and tumers (Site 2 & Jundice (Fikru Ayana, 2017) Swelling (Berhane Kidane et
3) al.,2014)
17 Solanum incanum L Toothache, tonsillitis and stops Attention i?l?(cefr\l;lii)seotfld: s?dzg%():hws . Twinge (Kalayu Mesfin et al.,
’ bleeding nose (Site 2 & 3) ' 2013)
Stephania abyssinica . . . To increase mental Stomachache (Tilahun Tollosa
18 .. . .
(Dillon & A. Rich.) Walp. Against snake bite (Site 2 & 3) Activity (Nigussie Amsalu et al., 2018) and Moa Megersa, 2018)
19 | Tragia doryodes M Gilber| Dermal disease (Site 2 & 3) ? ?
Lo stomachache & febrile illness | Dysentery and stomachache (Getaneh Gebeyehu Evil eye
2 .
0 | Verbena officinalis L. (Site 2 & 3) etal., 2014) (Muluken Wubetu ef al. 2018)
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