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Abstract 
The Churches and Monasteries are the main sites for biodiversity and forests conservation in 

Ethiopia. However, the loss of biodiversity and forest degradation is the most burning issue in 

Ethiopia as well as in Gonje Thewodros Monastery Forest (GTMF), because of anthropogenic 

and naturally induced disturbances. Thus, this study was aimed at evaluating the woody species 

composition, vegetation structure and regeneration status of GTMF in Gonje Kolela district. A 

Systematic random sampling designs were employed to set sampling plots for vegetation data 

collection. I have used Shannon-Weiner diversity index and Sorensen similarity coefficient for 

analysis of data.  Five sampling transect lines and the total of (14,000 m2) 35 main sampling 

plots and (4375m2 and 175m2) 175 sub-plots were used to collect matured, saplings and 

seedlings woody plant species, respectively. The GTMF had three different types of communities 

were classified based on the dominant woody plant species. A total of 62 woody plant species 

belonging to 52 genera and 34 families were recorded and identified. The majority of the woody 

plant species were shrubs (50%) and the remaining were trees and climbers contributed 37% 

and 13%, respectively. GTMF had 3.5 and 0.85 the Shannon-Weiner diversity index and 

evenness value, respectively. The percentage of Sorensen similarity coefficient among 

communities ranges from 43.3% - 66.7%. Out of 62 woody plant species, 6.5% and 71% were 

endemic and had fair regeneration status, respectively. In this study, the degree of dominance 

and abundance of woody plant species was not equal in their IVI. Therefore, GTMF had great 

role in conservation of biodiversity. However, currently, the GTMF is under anthropogenic and 

naturally induced disturbances. The majority anthropogenic induced disturbance were grazing, 

farm land expansion to the monastery as well as residents and selective cuttings of trees and 

shrubs. Generally, the Monastery forest is under severe threat due to diversity of factors. 

Therefore, protection of plant diversity through different and feasible conservation strategies 

Such as finding alternative for grazing and farmlands and avoiding selective cutting of trees is 

recommended.                    

 Keywords: Disturbances, Gonje Thewodros Monastery forest, Natural regeneration, Species 

composition, Vegetation structure, Woody plant species 
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and droughts, detoxification and decomposition of wastes, pollination of crops and natural 

vegetation, recycling of matter, dispersal of seeds and translocation of nutrients, carbon sink and 

providing habitats for wild species. The main socio-cultural values of forests are in maintaining 

traditional lifestyles (i.e., building and furnishing houses), providing important secondary forest 

products, aesthetic, religious practices, and other ceremonies (FAO, 2003 & CBD, 2009).     

Ethiopia possesses a great geographic and bio cultural diversity, as well as excessive 

agroclimatic variability, which has delivered the country with a diversity of biological resources. 

Similarly, the diversity of physiographic, altitudinal, climatic, and edaphic resources enables 

Ethiopia to have various types of vegetation ranging from alpine to desert plant communities 

(Friis et al., 2010 & Mengesha Asefa et al., 2020), which provide economic, socio-cultural, and 

environmental benefits. These attributes have made Ethiopia one of the most biologically diverse 

countries in the world, constituting the hotspots of the eastern Afromontane and the Horn of 

Africa (EBI, 2015). 

For this reason, the vegetation diversity in Ethiopia extends from the high Afroalpine altitude to 

the central highlands to the dry eastern plains and the tropical forests of the west (Friis et al., 

2010 & Mengesha Asefa et al., 2020). Consequently, Ethiopia is the center of biological 

diversity because of its extreme geographical diversity (Ensermu Kelbessa, 1992, and Zerihun 

Woldu, 2008).  As a result, Ethiopia has the fifth-highest biodiversity in Africa (Motuma Didita 

et al., 2010; FAO and UNEP, 2020).  

Recently, Ethiopian naturally covered forests were degraded due to anthropogenic activities, 

except for some patchy areas like mountainous, valley, Church and Monastery forests. In this 

regard, the Ethiopian Orthodox Tewahido Church (EOTC) is one of the institutions considered a 

site of biodiversity. The EOTC has a long history of practicing forest conservation because of the 

religious principle for its followers. Based on this, the conviction must conserve vegetation, 

including natural resources of its region (Bhagwat and Rutte, 2006 and Alemayehu Wassie et al., 

2010). These Churches and Monasteries have native vegetation rich in biodiversity, hosting 

different woody plant species and animals (Alemayehu Wassie et al., 2002, Bongers et al., 2006 

and Bitew Mekonnen et al., 2019).  The Church forests have continued remarkably resilient in 

the landscape, despite the decades of dramatic changes in the world around them (Scull et al., 

2009).   
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Though, the holy forests have been disturbed and susceptible because of land use change.  The 

native trees and shrubs are progressively replaced by exotic tree plantations such as Eucalyptus 

species due to human preference for construction, firewood, cash source of income and other 

economic uses (Abiyot Tilahun et al., 2015 and Alemayehu Wassie, 2017).  The sale of 

Eucalyptus boles and products has substantial potential to boost farm incomes, reduce poverty, 

increase food security and diversify smallholder farming systems (Jagger and Pender, 2000). 

Furthermore, by providing material for firewood, plantation forests significantly reduce the 

pressure on natural and indigenous forests for such products (Evans, 1989). 

Hence, to achieve this practice, raising awareness among the community and government will be 

vital. The study of regeneration status and population structure profile of some Ethiopian Church 

forests (Simon Shibru and Balcha Girma, 2004 and Tesfaye Tolossa et al., 2015) shows whether 

or not continuous regeneration and stable population take place in the area. Likewise, inspection 

of species population structure patterns can provide crucial information about the recruitment 

status and the sustainability of population management. Such a study is evident for future 

planning and conservation strategies and helps the understanding of the forest ecosystem and 

biodiversity in the EOTC (Wadt et al., 2008). The study area is found in Amhara National 

Regional State, North Gojjam Administrative Zone of Gonje Kollela District in Gonje (Gone 

Inje) Zuria Keble, namely Gonje Thewodros Monastery Forest (GTMF). GTMF is the oldest 

remnant forest in Gonje Kolela district. Similarly, the Forest belongs to the North Western 

Ethiopian highland forest parts and is composed of Dry Afromontane Forests (DAF) and is 

distinguished from other types of ecosystem by their physiognomy, floristic composition and 

ecology (CBD, 2009). Conversely, the forest is influenced by the main pressures such as 

agricultural land expansion; grazing and fuel wood (Mengesha Asefa et al., 2020). Yet, the forest 

is home to several woody plant species that are naturally regenerated and a small number planted 

by the local societies around the forest. According to the information obtained from the elderly 

and clergy inhabitants of the Keble near GTMF, many years ago, the forest area coverage was 

large and owned and secured by the Monastery. Similarly, the forest had no delineation and was 

not protected appropriately with association of society.  

By reason of these and the absence of responsible organizations except the Monastery, GTMF is 

continuously exploited by the neighboring residents for farmland expansion, fence of farm area, 
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construction of houses, farm apparatus preparation, charcoal, grave house construction, fuel 

wood consumption and overgrazing. These all have brought serious deforestation and 

degradation of natural resources, and as a whole, biodiversity loss. Lack of desired community 

awareness and absence of scientific studies about GTMF played their roles in the destruction of 

resources. Evidence on species diversity, population structure and regeneration status of GTMF 

was not available. According to Samson Shimelse et al., (2010), the availability of such 

information would have helped to understand past and present disturbance history to woody 

species, to forecast the future tendency of the populations of different priority species, and to 

develop mitigation strategies. Therefore, the present study is aimed at generating data on species 

composition, vegetation structure and regeneration status of woody plant species of the forest to 

fill knowledge gaps and to provide relevant ecological information for stakeholders, individuals, 

decision makers and other interested groups. 

1.2. Statement of the problem 

In Ethiopia the increased deforestation and land degradation of natural forests and resource is 

severe both by public and Government. Hence, today there are no widespread natural forests 

cover in the region due to unconditional use of it, excluding in the remnants and small patches 

mainly around Churches and Monasteries, in inaccessible and protected areas, which present a 

mark contrast to the surrounding bare ridges and slopes of the surrounding Mountains 

(Alemayehu Wassie et al., 2010). Throughout the reconnaissance survey and real data collection, 

I observed the GTMF had not forest centered institutional organization and appropriate 

management practice triggered in deforestation and land degradation. Also, the forest had no 

legal delineation and safeguard employed by society or government level. But, it had protected 

by only Monastery in the form of sanction (Gezet), without society participation. Nevertheless, 

this was not effective to guard and conserve the forest and its biodiversity from anthropogenic 

and naturally created disturbances. As a result, this leads to cutting of trees, shrubs and climbers 

for fence, farm apparatus, house construction, charcoal, fuel wood, taking of seedlings for their 

home garden during summer, source of medicinal plants, etc. by neighboring residents. 

During the reconnaissance survey and actual data collection, I also observed that farmland 

expansion by Monastery workers and neighboring individuals had farm land proximate the 
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et al., 2010 & Mengesha Assefa et al., 2020). Based on the established years of churches and 

monasteries, there are dual forms of church forests in Ethiopia: of which the churches and 

monasteries over five hundred years long-standing are fenced by primary forests, while the 

second categories of Churches and Monasteries or recently established in the last decades are 

bounded by secondary forests. The former kinds of forests host a wide variety of plant and 

animal species, often including rare and endemic species. They typically feature a mixture of tree 

species, underbrush and a diverse range of wildlife, benefiting from careful management and 

conservation practice. In contrast, the second types of church and monastery forests have 

reduced species richness due to factors such as habitat degradation, invasive species, or 

unsustainable land use practices. Therefore, they support fewer native species and exhibit lower 

ecological resilience. This is why; the ancient forests existed in Churches and Monasteries are 

characterized by a greater floral and faunal diversity, with many indigenous and rare species 

(Bongers et al., 2006 and Alemayehu Wassie et al., 2010). 

So in the northern and central Ethiopia, scattered remnants of ancient forests are originated and 

occurred almost exclusively around the EOTC. Yet, forests in other regions have been 

completely destroyed and converted into farmlands and pastures over the centuries (Pankhurst, 

2001). The local populations perceive church and monastery forests as sacred places in a 

religious, social and institutional sense. As a result, these forests are still sanctuaries of many 

woody plant species and animal species that have almost extinct in most part of northern 

Ethiopia (Bengelli et al., 2003). However, these most ecosystems face challenges from 

deforestation, agricultural expansion and climate change impact biodiversity and ecological 

functions. In addition to these, overgrazing is the most dominant threat to dry Afromontane 

vegetation structure though there is no evidence on how grazing patterns shape the overall forest 

system (Bongers et al., 2006 and Mengesha Assefa et al., 2020). But, most of browsed woody 

plant species were destroyed; because of their seedlings may be consistently grazed by livestock. 

2.2. Concept of vegetation structure  
According to the German Grisebach, (1884), who introduced the concepts of vegetation 

formation and plant forms in1884 and related them to climate. The concept of vegetation 

structure encompasses the plant life and communities in a particular area, including their types, 

distribution and ecological interactions. Therefore, it simply refers to the physical arrangement 
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Mengesha Assefa et al., 2020). The differences in elevation and latitude have caused a major 

change in climate.  

As a result, Ethiopia has heterogeneous vegetation, and it varies from the type of semi desert to 

Afro-Alpine vegetation (Dinkissa Beche, 2011). Due to this floral diversity is rich in endemic 

elements. There are around 6,500 to 7,000 species of higher plants, of which about 12-19% are 

endemic in Ethiopia (CBD, 2009 and Hedberg et al., 2009). However, about 6,027 vascular plant 

species (including subspecies); with about 10% endemism have been recorded (Ensermu 

Kelbessa and Sebsibe Demissew, 2014). This rich biodiversity includes a variety of ecosystems, 

from forest to grassland to deserts; making Ethiopia one of the most biologically diverse 

countries in Africa.  

The woody plant species in flora of Ethiopia and Eritrea was estimated to be 1,100; out of these, 

about 300 are tree species (Dinkissa Beche, 2011). The forest and vegetation resources of 

Ethiopia were estimated to cover greater than 11.7% of the territory, including forest areas, about 

45% of the total areas of Ethiopia (Dinkissa Beche, 2011). Due to, this coverage the forests and 

vegetation supply wood for construction, furniture, paper, as well as non-timber products like 

fruits, medicinal plants and others sources. According to Demel Teketay, (2001) the majority of 

the economic activities and life of most Ethiopian is associated with forest resources. 

The forest resources are considered as biodiversity. Biodiversity is essential for the survival of a 

species in a changing environment. In forest biodiversity, woody species diversity is central 

which provides resources and habitats for almost all other species found and the basis for 

territorial ecosystem (FAO, 2022). An ecosystem service provided by forests through water and 

microclimate regulation, soil protection and nutrient cycling support the productivity of 

agriculture, livestock and ensures food security (Demel Teketay, 2001; Tayachew Birhanu et al., 

2021). Thus, most of the communities both in low and high income countries and in all climatic 

zones rely on forest biodiversity for their lives and livelihoods (FAO and UNEP, 2020). As a 

result, the destruction of natural forests is agricultural expansion and overexploitation for various 

purposes such as fuel wood, charcoal, construction material and timber (Semegnew Tadese et al., 

2021). 
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2.4. Threats to woody Plant Diversity in Ethiopia  
Ethiopia is gifted with various types of forest resources. But, these forest resources have been 

under heavy pressure from deforestation and forest degradation as a result, of anthropogenic and 

natural disturbances. The land degradation refers to a temporary or permanent long term 

diminishing in function of ecosystem and its productive capacity and is the main cause of the 

loss of species at the local, regional and global scales through population pressures, introduction 

of exotic species, urban development, road construction, recreation, Over grazing, fires (natural 

or human induced), agriculture and farming all contribute to the loss of biodiversity through 

ecosystem disruption and habitat destruction (EPA, 1998 and FAO, 2003). The factors that can 

suppress the diversity of tree species are accelerating significant degradation of natural habitats 

with many woody plant species.  

Habitat fragmentation across land, air and waters breaks connectivity and is a global threat to the 

conservation of biodiversity and the ecological processes that sustain the biosphere Barnosky et 

al., 2012 and Haddad et al., 2015. Through the destruction and degradation of habitat, 

fragmentation impacts nature in three specific ways. Firstly, it reduces overall habitat area and 

quality. Secondly, it also increases isolation from other habitat patches. Finally, it amplifies edge 

effects around the boundary of a habitat fragment, for example, by increasing the frequency of 

unexpected transitions from natural to altered habitats (Haddad et al., 2015). 

The loss of diversity and change the distribution of woody species has made it necessary to 

assess the diversity of woody species in the region and prioritize habitats, communities and 

species that needs. Such a practice leads to the extinction of moisture loving species and 

promoting the resistant and spiny species having the least value for the society (Wondie Mebrate 

and Temesgen Gashaw, 2010). According to those authors, the mountain landscapes of the 

Ethiopian highlands were characterized by high woody plant species diversity, but they have 

been degraded and fragmented. Degradation is the result of population pressure that increases 

crop cultivation and livestock grazing in marginal areas. Agriculture investment, charcoal 

production and relentless expansion of very aggressive invasive plant species are having a 

profound and determinant effect on the woody plant resource availability. According to Tewolde 

Berhan Gebre Egzeabhare, (1988) the overhead activities contributed to increasing deforestation 

and soil erosion in the highland of the country. 
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2.5. Conservation Strategies of Woody Plants  
Conservation is the management of anthropogenic use of biosphere to provide the greatest 

sustainable benefits to the current regeneration (Borokini et al., 2010 and Tisdell, 2011). It is 

also preservation, maintenance, utilization, restoration and enhancement of the natural 

environment. In addition, conservation is essential for sustainable development in agriculture, 

livestock and economic outputs. The rushing speed of plant species extinction is the greatest 

challenges facing in Ethiopia. This crisis has leads to the emergence of the practice of the 

conservation, sustainably managing, enhancing and monitoring forests in the country (Tisdell, 

2011; Bekele et al., 2015 and Siraj et al., 2018). It seeks to learn how to preserve plant species, 

communities, ecosystems, and it studies the cause of decline in species richness. To do these two 

approaches are being used to protect and conserve vegetation diversity. These are the in-situ and 

ex-situ by collecting and protecting them in gene bank in controlled environment (FDRE, 2003).  

In-situ as the term indicates literally mean in place, involving conservation of plants in its natural 

habitat to which it is adapted and maintained by farmers within the traditional agricultural 

systems and allows the recovery of germplasm in their natural surroundings (IBC, 2007;Singh, 

2009 and Rao and Sthapit, 2012). However, when conservation of plant genetic resources 

attempted to perform outside or away from their natural habitat, it is termed as ex-situ 

conservation. It can be done by seed and DNA storage, gene banks, collection farms, in vitro 

preservation or cryop-reservation and botanical gardens (Hakansson, 2004 and Bekheet and 

Taha, 2013). 

Additionally, conservation of woody plant species at the level of ecosystems, landscapes, 

community, populations, individuals and genes, is essential to sustain the health and vitality of 

the ecosystem. Motivating local communities to protect natural habitats rich in diversity is 

crucial for plant conservation (Darbyshire et al., 2017). Conservation practice includes the 

establishment of protected area as well as management strategies based on beneficial balance 

between resource development and satisfactions of human needs are very important. 

2.6. Remnant Church Forests  
The remnant forests are patches of forests or natural plant communities that remain after larger 

areas have been removed or changed due to human activities. In the northern Ethiopia, woodland 
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on the hills surrounding Monastery and around Church areas is often all that remains of the once 

extensive forests. The reasons are both spiritual and material (as source of fuel wood and as 

shade during mass and religious festivals). The forest located around the Churches comprises 

local as well as global hotspots as they are critical conservation areas that provide ecosystem 

services (Bhagwat, 2009).  

According to Haileab Zegeye et al., (2012) the Church and Monastery forests be composed of 

many rare unique species and high frequency species that make the preservation of these forests 

are crucial. Therefore, protecting the remaining forests, afforestation and wise use of existing 

forest resources should be given attention (Yitebitu Moges et al., 2010). The remnant natural 

forests in the central and northern Ethiopia are found only as isolated small patches at 

inaccessible locations and around the numerous Churches, Monasteries and burial grounds 

(FAO, 2003). These all are the most important as balancing of nature means protecting soil 

erosion, reducing global warming and pollution as well as enhance the diversity of life. 

2.7. Role of EOTC in Forest Conservation 
The EOTC had been involved in forest resource conservation in Ethiopia. The Forests are 

obtained in the two ways; natural and plantation. Forests play a significant role in climate change 

mitigation by sequestering and storing more carbon from the atmosphere than any other 

terrestrial ecosystem. Forests are important to mitigate carbon and well-managed forests increase 

the resilience of ecosystem services, particularly trees absorb and store large quantities of carbon 

in the mechanism of carbon sink (UNFAO, 2010). The forests in Ethiopia, which render 

economic and ecological significance, have been getting lost rapidly. However, remnants of the 

original forests are currently restricted around churches and monasteries and around homesteads.  

Therefore, these forests are reservoirs of biodiversity. As a result, forest restoration and genetic 

conservation in the degraded landscapes of Ethiopia should depend on remnant Church and 

Monastery forests and trees around farms (Demel Teketay et al., 2010). According to Belete 

Shenkute et al., (2012) the browse species have significant potential in variegated crop cattle 

production systems, to enhancement low quality feeds, fix atmospheric nitrogen, deliver fuel and 

shelter and to help in soil and water conservation. Church forests play an important role in 

biodiversity conservation because they are the only remaining patches of forest in landscape of 

degraded area (Bekele Mulugeta, 2003). 
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The patches of natural forest stands occurring around more than 35,000 Churches still persevere 

in a degraded landscape and might contribute to restoration, biodiversity conservation and 

provide many other economic and social benefits (Alemayehu Wassie, 2002). These Church 

forests provide ecological services for the landscape and serve as pillar for restoration in long 

term forest sustainability. The Church and Monasteries have immense religious knowledge of 

forest conservation in which the church and its believers have developed over generation through 

experiences. This knowledge enables the Church and Monastery compound to be home of 

diverse flora and fauna where one can see endemic and indigenous species diversity (Demel 

Teketay, 2006).  

2.8. Human Impacts on vegetation conservation 
Anthropogenic activities increasingly disturb the integrity of global biodiversity. Such activities 

had been the main derivers to change of vegetation in the world as well as in Ethiopia including 

in study forest. Generally, Climate and land-use change pressures on vegetation as well as 

biodiversity. However, these two major drivers of biodiversity change may reinforce one another 

(McRae et al., 2017); for two key reasons (IPBES, 2021). First, land-use changes create 

fragmented landscapes, through which it is harder for species to move to keep up with climate 

change (McRae et al., 2017). Second, land-use change from natural habitats to human-used land 

(agriculture and cities) alters the local climate, typically creating hotter and drier conditions, and 

so adding to the effects of regional climate warming (Amano et al., 2016). As result of, Climate 

and land-use change deforestation is critically major driver of biodiversity loss that must be 

addressed (Molotoks and West, 2021). 

Therefore, the most important direct driver of biodiversity loss in terrestrial systems in the last 

several decades has been land-use change, primarily the conversion of pristine native habitats 

(forests, grasslands and mangroves) into agricultural systems (WWF, 2020). Forest had been 

converted to crop farming and other agricultural land due to a lack of long-term conservation 

strategies and management plan (Tesfaye Balemi et al., 2017). This suggests that the forest's 

cover has been reduced from year to year. The majority of the species were also reported to have 

low significance value score, implying that species diversity is becoming increasingly rare owing 

to anthropogenic disruptions (Tesfaye Balemi et al., 2017).  
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in mitigating climate change by absorbing and storing carbon dioxide from the atmosphere. They 

serve to absorb carbon dioxide to reduce global warming, give off oxygen and refresh the 

atmosphere (DemeleTeketay, 2001 & FAO, 2003). The dense vegetation in these forests helps to 

reduce greenhouse gas emissions and combat deforestation (Fearnside, 1999). 

2.9.3. Water conservation  

The presence of Church forests benefits to guard watersheds and regulate water flow in the 

region. These forests act as natural sponges, stabilizing the water cycle, facilitates the process of 

evaporation, retaining water and preventing soil erosion, which is important for maintaining 

water quality and quantity for local communities (FAO, 2003; Alemayehu Wassie, 2007 and 

Bhagwat and Palmer, 2009). The diversity of woody plant species associated with other 

organisms contribute to the formation of and maintenance of soil structure, retention of moisture 

and nutrient levels and promote the recycling of nutrient in the environment. 

2.9.4. Cultural heritage  

Church forests are deeply entrenched in the cultural and religious practices of Ethiopian 

communities. They are also used for Christmas tree and greenery production, for landscaping 

purposes or for ornamental use in gardens. These sacred groves are often associated with 

traditional beliefs and rituals, and are considered sacred spaces by local people (UNESCO, 

2003). 

2.9.5. Livelihood support  

Church forests provide valuable ecosystem services and resources that support the livelihoods of 

local communities. These are the main site of biodiversity; which have essential value for 

subsistence, health and well-being of human beings. The livelihood activities and preference in 

cultivating and maintaining genetic resources often have influence on biodiversity of any plant. 

Forests are also an important source of income for local communities, providing wood for fuel 

and construction (Davidson, 1995). People rely on these forests for firewood, food, medicine, 

and other essential resources, making them an important source of sustenance and income 

(Alemayehu Wassie, 2007). 
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2.9.6. Ecotourism potential 

Ecotourism is characterized by a number of biosphere reserves throughout the world, in order to 

establish the bond between conservation awareness and sustainable local development (Mondino 

et al., 2018). In theory of ecotourism it is suggested that economic development and natural 

resources conservation are well-matched, which is relevant in the context of biosphere reserves. 

However, there are some challenges to be addressed (Mondino et al., 2018). As awareness of the 

value of church forests develops, there is potential for these sacred groves to enhance Truisms to 

the region. Therefore, GTMF serve as source of income by attracting tourists. Sustainable 

tourism can deliver additional revenue opportunities for communities while raising awareness 

about the importance of conservation (UNESCO, 2003; FAO, 2003). 

2.10. Vegetation Sampling and Frequency 

Tree and the forests in which they grow are measured to acquire information for making natural 

resources decisions. Decisions embrace a number of reasons, such as financial, wildlife 

management or forest health (Henning and Mercker, 2009). Vegetation sampling involves 

collecting data on woody plant species and their abundance within a specific area to understand. 
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3. MATERIALS AND METHODS 

3.1. Study Area Description  

3.1.1. Geographical Location 

Gonje Kolela district is relatively located at 10º39'0"N - 11º45'0"N and 37º15'0"E - 38º10'0"E in 

North Gojjam Zone of Amhara Regional State, of North West Ethiopia. It is 437 and 70 kms far 

from the capital city of Ethiopia, Addis Ababa and Amhara Regional State, Bahir Dar to North 

West and the south-east, respectively. Gonje kolela district is bordered by Dera in the north, 

Dega Damot district in the south, Mirab Estie in north-east, Huleteju Enesie in the east, Quarit in 

the south-west and Yilmana Densa in the north and northwest (Figure 1). According to Gonje 

Kolela District Agricultural and Rural Development Office (GKDADO, 2024) the total area of 

the district is about 662,236 hectares. Out of this, 34,336 (5.2%) hectares is arable land; 29,846 

(4.5%) hectares is grazing land; and 677 (0.1%) hectares is covered by forest. The topography of 

Gonje Kolela district, like the other districts in the zone, consist of mountains, plains, mountain 

ridges and deep gorges. It has wide variations of altitude ranging from 1372 to 2998 m.a.s.l. The 

town of the district is Addis Alem, and it is one of the rural districts of North Gojjam Zone. 

The Gonje Thewodros Monastery Forest (GTMF) is located in Gonje Kolela District. It is 438 

and 71kms far from the capital city of Ethiopia, Addis Ababa and Amhara Regional State, Bahir 

Dar to the North West and the south-west and far 1km from Addis Alem to North, respectively. 

The Monastery was established in 4518 years ago by Lewawiyan in the form of Mukurab 

(Assembly meeting of preach, 2024 and personal information). In Ethiopia, 600 Lewawiyan 

were come from Jerusalem and from those 160 were the servants of this Monastery. The 

Monastery had been the foremost of all Monasteries in Ethiopia by accepting hige Orit and 

wongel, respectively; except Aksum Tsion in Tigray and Tedebabe Mariam in Wollo.  

The GTMF is located between 11º13'30"N - 11º14'30"N latitude and 37º39'30"E - 37º41'30"E 

longitudes. The forest is found in Gone Inji Zuria kebele and bordered by four neighboring 

kebeles namely; Nechat in Northern (Mountainous), 02 kebele in Southern (Mountainous) 

Ganbura in Eastern (gorges) and Tankiries (Mountainous) in western direction. The forest also 

bordered by the creek and river at the western and eastern direction called Deme Seker and 

yezat. Finally, the Deme Misikir is joined with Yezat at eastern direction. The name of Deme 



19 
 

Seker is not correct name, so its correct name is the Testimony blood of God or Deme Misikir 

(source from elderly informant and the book). 

 

Figure 1: Map of The Study Area 

The Monastery was represented by three consecutive names. These were Gelila, Gone Inje and 

Thewodros (Debre Tibebe). The first name was Gelila, means clearly seen by observers without 

movement once standing area. It was named until Atsie Dawit from 1373-1403. It was named by 

this because of before the Monastery come to present area the location was found to southern 

direction the name called Abalebso (Kabalebso) at the edge of Mountain. As a result of that from 

four directions the people observe it clearly shown in Figure 2. The second name of the 

Monastery was called Gonje. The name Gonje was called with people messily. But, the correct 

name was Gone Inje means at the side. The name was given by Virgin due to the Monastery 

displaced from Kabalebso to Egire Debir by Saint Girmaselus. She said to him this place was not 

convenient for prey (invocation); because of it was exposed with strong wind, massive 

movement of people, animals and noisy sounds from varied directions; so you place the 
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foundation of Monastery at bottom of the Mountains. Then he said could I put here; by standing 

at the middle of the mountain. But, the virgin said no please at the side of (Gone Inje) from your 

standing.  

Additionally, the Monastery was also named by the recent name called Debir Tibebe means 

yetibebe terara (the Art of mountain). This name was given because of the place was well known 

by Ballad or Ethiopian Qinie. This is the place of Actor Thewodros. Therefore, the third name of 

Monastery was called Debir Tibebe Thewodros. The present time the Monastery is named by the 

two last names; means Gone Inje and Thewodros. Finally, in this study the researcher used the 

name of the Monastery forest was named by the last two names called Gonje Thewodros 

Monastery Forest (GTMF). 

 

Figure 2: Photo of Monastery by Megbaru September, 2024 

Gonje Thewodros Monastery endowed many resources. As elder informants and clergy the first 

well known resources are sanctioned stones. The Saint Girmaselus was displaced from 

Kabalebso to Egire Debre; in addition to people many stones were followed to him. There are 

three types of sanctioned stones (Gezet dengayoch) by Saint Girmaselus. The first time the saint 

Girmaselus said for all stones stopped on your standing; from this there was mountainous and 

you might be slayed the people. These sanctioned stones are found in the present marketing area 
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zones; Dega, Woyinadega and Kola. The Kola and Woyinadega parts of the district are more or 

less sporadically populated compared to Dega. The temperature ranges from 14.1-20ºC and the 

rainfall ranges from 4.5-128.8mm. Average annual rainfall of the area is 37.64mm from this 

about 54% of the rainfall occur in July and August months. Only the 3% rainfall is during the dry 

months. Woyinadega ranges from 1500m to 2500m above sea level and Dega ranges from 

2500m to 3000m above sea level (Lemma Gonfa, 1996). The rainy season summer (kremt) is 

relatively long and lasts from May to October (Hurni, 1998). 

 

 
             Figure 3: Temperatures and Rain fall distribution in study area 

3.1.3. Soil and topography 

The topography of Gonje Kolela district consists of plains, Mountains and valleys areas. Most of 

the area is covered with plains and mountains. The soils are traditionally classified in to black, 

red and brown soils (Asamnew Tassew et al., 2011). Scientifically, the main soil type in the 

district is eutric vertisols, which is subdivision of vertisoils. Vertisols are deep to very deep, 

imperfectly drained soils formed on flat or nearly flat topography. Heavy clay throughout the 

profile and the proportion of clay fraction is usually more than 60%. Such soils are very hard to 

extremely hard when dry and very sticky and plastic when wet, which is reflected in their low 
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work capacity. They belong to the categories of lands found in Northern area of Gojjam (Tilahun 

Gebey and Zeleke Mekuriyaw, 2013). 

3.1.4. Vegetation 

The mainland in the study area is surrounded by cultivated land, grassland, woodland and 

shrubs/bush land. It also comprises evergreen and semi-evergreens, small trees and sometimes 

large trees. Similarly, there are a few scattered trees such as Acacia spp, Juniperus procera, Olea 

europea and Croton macrostachyus in the farm lands whereas Eucalyptus camaldulensis is 

grown around the homestead (Agricultural Land Planning, 2013). Gonje Thewodros Monastery 

Forest was developed naturally without anthropological participation. Therefore, the Monastery 

followers believe that the forest is given by God.  

The forest mainly covered by woody plant species like Yemerenze enchet (Acokanthera 

schimperi), Kitikita (Dodonaea angustifolia), Dedeho (Euclea schimperi), woyera trees (Olea 

europea), Acacia spp, etc. In the study area district other forests were established with full 

participation of local people from planning up to benefit sharing. The community forest 

developed by the full participation of the society is governed by the following rules: (1). At the 

time of forest product scales, priority should be given to the local community; (2). The 70% of 

forest product scales must be used for development of social services like schools, clinics, water 

supply and others; (3). The remaining 30% would be utilized for coppice management and 

protecting the population (Asaminew Tassew et al., 2011).  

3.1.5. Demographic Features and Livelihoods 

According to the national population and housing census the total population of the district was 

121,447 of which 61,133(50.3%) were males and 60,314(49.7%) were females (CSA, 2016). The 

dominant ethnic group of the district is Amhara. Amharic is the dominant language spoken by 

the great portion of the population. The population of the district is predominantly rural with 

about 116,589(96%) living in rural and only 4858 (4%) the people living in urban areas (CSA, 

2016). The majority (98.19%) of the inhabitants of Gonji Kolela district follower of Ethiopian 

Orthodox Tewahido Church (EOTC). The population of this district has several livelihoods. The 

first one is traditional farming by using oxen rarely by using cows, horses and mules (personal 

observation). Crop production is entirely rain fed, except in small number of kebeles where small 

scale water harvesting practices have been recently introduced by the office of agriculture and 
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rural development. There is only one season-summer (kremt) and it is important for the 

cultivation of both long and short cycle crops (Agricultural Land Planning, 2005).  

The main types of crops cultivated in the district are cereals, oil crops, legumes, vegetables and 

spices. Cereal crops include barley (Hordeum vulgare), wheat (Triticum sp), sorghum (Sorghum 

bicolor), tef (Eragrostis tef), finger millet (Eluesine coracana), oats (Avena sativa), rice (Oryza 

sativa), and maize (Zea mays). Oil seed crops include Ethiopian Niger seed (Guizotia 

abyssinica), linseed (Linum usitatissimum), sesame (Sesanum indicum) and safflower 

(Carthamus tinctorias). Legumes include faba bean (Vicia faba), field pea (Pisum sativum), 

chickpea (Cicer arietinum), lentil (Lens culinaris), grass pea (us sativus) and white lupin 

(Lupines albus) (GKDAO, 2016). 

3.2. Methods for Data Collection 

3.2.1. Reconnaissance Survey 

Reconnaissance survey was conducted in Gonje Thewodros Monastery Forest (GTMF) at the 

third week of September from 17-20/2024 for four days to have familiarity with the vegetation 

and topography of the study area. This survey was focused to identify the vegetation 

physiognomy and determining representative sampling sites. It was accompanied to get 

information about the study area and to determine the sampling method, number of sampling 

transect lines and sampling plots for vegetation data collection. As well as, it was used to 

familiarize the researcher with the management of the Monastery and local community. 

3.2.2. Sampling Design 

Systematic random sampling design was employed to set sampling plots for the study of woody 

plant species composition, structure, regeneration status and anthropogenic and naturally created 

disturbances in Gonje Thewodros Monastery forest. These sampling plots were utilized for 

collection of raw data about woody plant species in study forest. The Monastery building had 

placed at the bottom of the forest. There was no forest at north direction from Monastery 

building; means the forest extended at east and west directions. By considered this characteristics 

five transect lines were laid down systematically in two directions (SE and SW) with 100 meters 

intervals from the bottom (fence) of the Monastery to intended directions. Each transect line was 

laid down 20 meters away from the transition area or the surrounding of the Monastery forest 
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Figure 3.3:  User interface prototype for sign in page 

The admin sign in interface accepts a user name and password from the land administration 

employees, after click on sign in button it directly redirects into graphical user interface of e-

government based land administration system prototype admin dashboard. That designed for 

ANRS urban land administration.  

The following figure shows the