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ABSTRACT

he present study was conducted to determine the community perception towards agroforestry ecosystem

benefits and management practices in Yirgacheffe District, in South Ethiopia. The study aimed to distinguish

the values of the agroecosystem, identify the challenges affecting the sustainability of the agroecosystem and

evaluate the preferred environmental protection strategies by the communities. Fifteen kebeles where natural

forest and wildlife habitat protection problems occurred, and the incidence of human-wildlife conflict reported
were purposefully selected to undertake this study. From these kebeles, a total of 248 sample households (Aricha: 15,
Domarsso: 20, Adame: 20, Sade: 16, Elatencha: 15, Konga: 15, Udessa: 18, Rasit: 17, Harru: 18, Gerse: 16, Orubetela: 17,
Worab: 16, Aramo: 15, Tulse: 15 and Wote: 15) were selected using stratified purposive sampling. Extent of natural
forests and wildlife habitats, production of different crop types and livelihood patterns were considered during the
allocation of sample sizes in each kebele. Moreover, key informants comprising experts and professionals from district
government offices (coffee development, forestry and natural resources) and teachers were included in this study.
Primary data were collected through semi-structured questionnaires, semi-structured interviews and focused group
discussions. Descriptive statistics and narrations were used to analyze the data. The findings of the study on the
agroforestry ecosystem values indicated economic benefit (food, raw material, etc) as the major value followed by
medicinal and environmental benefits. Concerning the challenges affecting the sustainability of the agroforestry
ecosystem, population growth, inadequate economic benefits and environmental destruction were the major ones. The
perception evaluation of agroecosystem protection and management methods by communities indicated the
preference for collaborating with local leaders and local governing bodies in the management of agroecosystems. In
addition, it was also known that communities preferred enhancement of traditional knowledge used by local
communities and promotion of local governance system in the management and protection of agroecosystems. This
study indicates that perception towards agroforestry ecosystem protection and its management is mainly shaped by its
economic and social values, and collaborative management practices between communities and local government
bodies.

Keywords: Community perception, agroforestry ecosystem, benefits, management, practice.

INTRODUCTION

Environment including natural and human dominated ecosystems contributes to meeting the sustainable development
goals of nations. The Kruger National Park of south Africa for instance supported the socio-economic development of
host communities, played a key role in tackling climate change and contributed to address addresses SDG16, on peace
and justice by negotiating host communities with park (Mabibibi, et al., 2021). Similarly, human dominated
agroecosystems contribute to the development of communities in different ways. They minimize poverty, enhance
biodiversity, reduce land degradation, reduce soil erosion, contribute to water availability and quality (Jose, 2009). In
addition, they help diversification of production systems, maintain production levels during both wetter and drier years
and enhance additional income streams, and leads to sustainability (Montagnini and Nair 2004; Verchot et al. 2007).

The livelihoods of rural communities in many developing countries are linked to forest and natural resources (Tsegaye,
2023). The need for forest and natural resources is increasing in developing countries, but the supply has been limited
due to the diminishing availability the resources (Hamza and lyela, 2012). Agroforestry is a land use practice involving
an integrated approach to growing crops and conserve remnant natural trees and ecosystems. All forms of
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agroforestry ecosystems comprise components of trees that could be the remnants of the natural stand or could be
plantations and crops that help communities to produce food, fiber, fodder, and fuel from the same unit of land
(Bishaw and Abdelkadir, 2003; Estifanos, 2018). Agroforestry ecosystems are crucial in climate adaptation, livelihood
improvement, energy source, environmental protection and sustainable development (Alemu, 2016; Bekele, 2019;
Manaye et al., 2021; Tsegaye, 2023). Agroforestry ecosystems attract the attention of conservationists due to the
linkage among agroforestry ecosystems, wildlife conservation and human benefits (Nyhus and Tilson, 2004).

The adoption, practice and management of agroforestry practices is affected by the perception of households in the
communities (Bekele et al., 2023). Prior behaviors, experiences, observations and aspirations are important in shaping
farmer perceptions. Individual and household characteristics, institutions, socioeconomic conditions and
environmental conditions are important in the utilization and practice of agroforestry systems (Jha, et al., 2019). As
utilization of agroforestry practices is critical for the farm community to improve their economic, social, and
environmental benefits, farmers with sufficient knowledge on agroforestry practice and management activities agree
to adopt and practice agroforestry systems (Tega and Bojago, 2023).

Agroforestry ecosystems are important components for majority of smallholding livelihoods in various parts of Ethiopia
(Estifanos, 2018). One of these is, the Gedeo agroforestry ecosystem that supports the livelihood of rural communities
and possesses remnant natural forests and bushes of high floristic composition and serve as a habitat for different wild
animal species. It has also been inscribed under UNESCO world heritage site list. However, the Gedeo agroecosystem
is facing challenges such as deforestation, loss of wildlife habitat, settlement expansion, intensive farming, etc that
affect the sustainability of the agroecosystems (Bishaw and Abdelkadir, 2003; Marua et al., 2023). As a part of the
Gedeo Agroforestry ecosystem, Yirgachefe District entertains increasing habitat loss and environmental degradation,
and associated problems that affect sustainability of the agroforestry ecosystem (Agriculture and natural resource
conservation office of Yirgacheffe District, 2022). To identify the root causes of challenges in agroforestry practice and
management and sustainability, evaluating the perception of local community was found important (Tega and Bojago,
2023). In addition, no previous study was conducted on the perception of agroforestry benefits and management
practices in the area (Agriculture and natural resource conservation office of Yirgacheffe District, 2022). Hence, the
objectives of this study were to: (i) determine the values of the agroecosystem:; (ii) identify the challenges affecting the
sustainability of the agroecosystem; (iii) evaluate the preferred environmental protection strategies by communities.
This helps to develop and enforce sustainable conservation models in the agroforestry ecosystem.

METHODOLOGY
Description of Study Area

The study was conducted in Yirgacheffe District (Figure 1). While Kebeles are the lowest administrative units, districts
(Woredas of Ethiopia) are the second lowest administrative units in the current Ethiopian context and are bigger
comprising many kebeles. Yirgachefe is one of the Districts in Gedeo Zone, in Southern Ethiopia Regional state. It is
located at 400 kms away from Addis Ababa, the capital of Ethiopia. Located between 6°09' and 6°32' N and 38°08' and
38°32 E, it is part of the eastern escarpment of the Rift Valley System of Ethiopia with altitudinal range of 1501-2500
mas| (Negash, 2007). The 2007 National census report indicated that the total population of Yirgacheffe Districts was
195,256 (Central Statistics Agency, 2007). Around 87% of the total population is living in rural areas depending on crop
production and livestock rearing, and the rest 13% are dwellers in the urban part of the district (Dilebo, 2019).
Yirgachefe District is characterized by humid tropical climate. The annual rainfall of the area ranges between 1500-1700
mm. The rainfall pattern in the area is bimodal with short rain season from March to June and with long rain season
from August to October (SNNPRBoARD, 2007).
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Figure 1: Map of the study area (Source: Ayele et al., 2014).

Agroforestry and Its Benefits

Agroforestry is a traditional land use system in which humans, trees and crops coexist together. This enhances the
ecological and livelihood values of agroecosystems (Debelo, et al., 2017). The agroforestry system supports densely
populated communities through livelihood options, economic benefits, and contribute for environmental values
(Gebrehiwot, 2013; Mellisse et al., 2017).

Challenges of Agroforestry Ecosystems

Agroforestry systems are being challenged by demographic, economic, technological, and social pressures (Habtamu
and Zemede, 2011). The destruction of forests is seen as a cause of environmental degradation, loss of biodiversity,
climate change and poverty (Estifanos, 2018).

Management of Agroforestry Ecosystems

Farmers and farming groups are the most important key actors in the management of agroforestry as they decide
about tree management on their land and along with riparian reserves. Likewise, local governments and national and
subnational bodies play a role in agroforestry management (Zinngrebe, et al., 2020).

Agroforestry Structure of Yirgacheffe District

The agroforestry components in the area involve crops such as avocado fruit, enset, coffea arabica, etc and woody
species such as Millettia ferruginea, Vernonia amygdaline and Croton macrostachyus, etc (Tesfay et al., 2022). Fruits (i.e.
orange, Citrus sinensis; avocado, Persea americana; graviola, Annona muricata) are included in the agroforestry
systems and provide different benefits (Reis et al., 2020).

Sampling Frame

This study was part of the human-wildlife interaction in agroforestry ecosystem in the area. Preliminary study was
conducted to know the socioeconomic situations and observe the agroforestry ecosystem contribution in different
kebeles of Yirgacheffe District. The preliminary study comprised field observation and discussion with communities
and concerned stakeholders for four consecutive weeks during September 2020. Then, stakeholders such as
agricultural and natural resource professionals, expertise and community elders were contacted to examine the role of
agroforestry ecosystem for community, distinguish appropriate kebeles and respondents from the district. There were
29 kebeles in Yirgacheffe District. Of these, 15 kebeles in which natural forest, wildlife and habitat protection problems
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occurring and where the incidence of human-wildlife conflict reported were purposefully selected to undertake this
study. Of these kebeles, a total of 248 households were selected using a stratified purposive sampling method. The
selected kebeles and their respondents were (Aricha: 15, Domarsso: 20, Adame: 20, Sade: 16, Elatencha: 15, Konga: 15,
Udessa: 18, Rasit: 17, Harru: 18, Gerse: 16, Orubetela: 17, Worab: 16, Aramo: 15, Tulse: 15 and Wote: 15). During the
selection of sample households, extent of natural forests and wildlife habitats, production of different crop types and
livelihood patterns were considered to allocate the sample sizes in each kebele. In addition, a total of 27 key informants
(20 males and 7 females) were purposely selected based on the recommendation of local leaders, elders, agriculture
and natural resource office experts and district administrative bodies. These were Yirgacheffe secondary school staff
(8), workers in rural development offices (4), forestry and natural resource conservation experts of the district (6),
Coffee and development experts (2), individuals from unions (3) in Yirgacheffe, and development agents in the district
(4). Key informants included in the focus group discussion were those who had direct or indirect involvement in the
agroforestry system, had leadership roles in the community, experts of agriculture and natural resources and are
familiar with agroforestry ecosystem benefits and management challenges. Focus group discussion helps to explore a
topic broadly and to identify a situation in short period of time (Trochim, 2003).

Method of Data Collection

This study was undertaken from September 2020 to May 2022. Different data collection techniques were used to
conduct this study. Primary data were collected through provision of semi-structured questionnaires, semi-structured
interviews, focus group discussion and observation of the agroforestry ecosystem. While secondary data were
obtained from the agriculture, forestry and natural resource offices of Yirgacheffe District. Questionnaires which were
translated to local language (Gedeofa) were provided for households in their respective kebeles. Similarly, the
interview was held with selected households of the communities and with forestry and natural resource experts of
Yirgacheffe District. In addition, two focus group discussions were made with one group composed of 8 individuals
(Yirgacheffe secondary school teachers) and with the second group composed of 19 individuals (rural development
workers, natural resource conservation experts of Yirgacheffe District, coffee and development experts of Yirgacheffe
District, members of unions and development agents) in the district. The two focus group discussions were undertaken
for two days each month from March 2021 to December 2021.

Data Analysis

The quantitative data collected from the questionnaires was analyzed through descriptive statistical methods such as
percentage. Microsoft Excel was used to organize and compute analysis. Whereas qualitative data collected through
interview and focus group discussion were analyzed in the form of description. Secondary data and document reports
from relevant offices of Yirgacheffe District were analyzed qualitatively to substantiate the study.

RESULTS

Socio-Demographic Characteristics of Respondents

Majority of the respondents 188 (75.81%) were males while 60 (24.19%) were females. The ages of respondents were 118
(47.58%) between 35-45, 57 (22.98%) between 18-34, 42 (16.94%) between 45-65 and 31 (12.50%) above 65 years.
Majority of respondents, 89 (35.89%) attended primary education and those who attended secondary education were
76 (30.645%). Fifty-three (21.37%) have not attended formal education and only 30(12.10%) respondents attended
college and above. The livelihood of the majority of respondents 167 (67.34%) was only agriculture comprising farming
of plant food items, livestock rearing and honey production. The second livelihood strategy for respondents was
farming and trade 54 (21.77%) followed by farming and personal professional work 16 (6.45%). Farming and government
work is the lowest form of livelihood that accounted 11 (4.44%).

Values of Agroforestry Ecosystem in the District

There are various values of agroforestry ecosystem mentioned by communities in Yirgacheffe District. The
communities also support the conservation of ecosystem and biodiversity in the agroforestry ecosystem. Economic
benefits of the agroforestry ecosystem such as sources of food, raw materials (i.e. constriction), energy and future
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tourism was the major value that accounted 102 (41.13%). The second main benefit distinguished was medicinal value
56 (22.58%) followed by environmental value that accounted for 43 (17.34%) (Table 1).

Table 1: Values of agroforestry ecosystem in the study area

Activities F %
Environment 43 17.34
Economic 102 4113
Social and cultural 30 12.10
Medicinal 56 22.58
Aesthetic 17 6.85
Total 248 100

F: Frequency of response, % Percentage

As to the respondents, ecosystem and biodiversity resources in the area (Figure 2), provide economic, medicinal,
environmental, social and cultural and aesthetic benefits. It helped them to obtain livelihood opportunities, use
biodiversity for their health and social benefits, enjoy ecosystem services and beauty of the green environment. Key
informants emphasized the role of agroforestry ecosystem in sustainable livelihood options through crop production
(i.e. coffee, fruits, enset), material resources for construction (i.e. eucalyptus, by product of enset), source of energy,
feed for livestock (i.e. grass) and livestock production, trees for beehives (i.e honey production), etc. Key informants
also revealed the common use of plants and animals for medicinal purposes, which is a widely practiced activity in the
area. All the key informants explained the role of agroforestry in environmental protection and making the climate
conducive. One member of the key informants, an expert of Forestry and natural resource conservation in Yirgacheffe
Woreda said “The presence of agroforestry ecosystem and protection of the remnant natural forests in the
agroecosystem helps in protecting the environment from landslide and flooding in the areas topography vulnerable to
such risk”. As a result, agroforestry system has a role in protecting the environment and providing ecosystem services.
In the current study, the communities perceived economic benefits more than environmental and socio-cultural values
in the traditionally practiced agroforestry system of Yirgacheffe Woreda. As the agroforestry system of the area is
traditional with long-term practice and the production of cash crops (i.e. coffee, Enset, fruits) that afford economic
benefits could have affected the perception of the local communities. Although the agroforestry ecosystem of the area
has an importance in protecting the environment and meeting the local livelihood and resource needs, this study
demonstrated that economic benefits mainly determine the way agroforestry structure is maintained, and its
sustainable protection is ensured.
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Figure 2: Agroforestry ecosystem features in Y
Challenges Affecting the Sustainability of Agroforestry Ecosystem in the Area

Communities in the study area support the protection of agroforestry ecosystem since it provides different values.
However, challenges that affect the agroforestry ecosystem protection and its socio-economic benefits were identified
in the area. Accordingly, population growth, inadequate economic benefits, environmental destruction due to human
demands and increasing changes in the socio-cultural aspects were identified as the major challenges (Table 2).
Likewise, the inadequate collaboration between stakeholders and the declining awareness of agroforestry knowledge
among the youth group were found to be the challenges to sustainable and effective implementation of agroforestry
practice in the area.

Table 2: Challenges affecting the sustainability of agroforestry ecosystem in the area

Perception Response

Yes (N) % No (N) %
Inadequate collaboration of stakeholders in the
Agroecosystem management 137 55.24 111 44.76
Problem of envircnmental protection 159 64.1 89 35.89
Declining knowledge and support of agrofarestry 130 52.42 18 47.58
Population growth 185 78.63 53 21.37
Changes in the socie-cultural situations 150 60.48 g8 38.52
Inadequate economic henefits 176 70.97 72 29.03
QOthers (i.e. migration, market variation) a7 35.08 161 64.92

MN: Number of responses, %: Percentage
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The discussion with key informants revealed that the trend of human population growth in densely populated areas
such as Yirgacheffe district affects agroforestry activity in a great manner. Rapid human population growth affects the
efforts to balance economic benefits and environmental protection in areas with limited land and financial resources.
Due to the limited economic benefits, an increasing tendency of engaging in livelihood options apart from agroforestry
related activities and migration to cities were demonstrated among the youth. The key informants also expounded the
presence of growing changes in the socio-cultural aspect of the community. An interviewee in the focus group
mentioned “changes in the socio-culture aspects and the limited economic benefits were leading to the declined
agroforestry knowledge in the area that reduce environmental protection priority among the youth”. Problem of
environmental protection (i.e. increasing human settlement and farm and plantation activity) in the remnant forest
areas affects the habitat of the agroforestry ecosystem in the district (personal observation). This study identified
challenges of agroforestry such as population and society, economic, land and environment and management and
governance related. Of these, population and society and economic related challenges were the major factors that
affected the agroforestry system in the district. To address the challenges, diversifying the livelihood options through
innovative and non-consumptive ways (i.e. ecotourism), improving market chains for agroforestry products and
considering the human population growth in agroforestry practice was found to be fundamental.

Preferred Ways of Agroecosystem Protection and Management Methodsin the Area

Different management mechanisms were revealed by communities to ensure local community benefits and
environmental protection in the area. The major one was working with local leaders, collaborating and implementing
information provided by the local governing body 98 (39.52%). The second major method responded was enhancing
traditional knowledge use of local communities in environmental protection 60 (24.19%). Promoting the local
governance system of environmental management was the third method preferred by the respondents 27 (10.89%)
(Table 3).

Table 3: Ways of agroecosystem protection and management methods

Activities F %
Promoting local governance system of ecosystem management 27 10.89
Enhancing local peoples’ support through awareness creation 20 8.06
Collaboration with local leaders and local governing bodies a8 38.62
Enhancing traditional knowledge use by local communities 60 24.19
Planting native trees and undertaking reforestation programs 22 8.87
Protecting natural forests and wildlife habitats within the ecosystem 21 8.47
Total 248 100

F: Frequency of response, % Percentage

The response of respondents indicates that the local communities prefer collaboration with local leaders and
administrative bodies to enhance the agroforestry ecosystem protection and related economic benefits. This facilitates
the creation of beneficial management methods and increases partnership for collaborative work. Joint activities
between the local communities and district government bodies in seedling distribution of fruits such as avocado and
native trees were being undertaken in the area to promote reforestation and protect the environment (personal
observation). The respondents support the use of traditional knowledge and local governance system to promote the
agroecosystem protection in the district. This is due to the communities in the district are known for implementing and
using traditional knowledge in environmental protection over long years. Members of the focus group discussion such
as Yirgacheffe Secondary School teachers, experts of rural development and forestry and natural resources prioritized
the use of traditional knowledge and awareness creation to promote the agroecosystem protection and enhance its
benefits for the future. This study demonstrated core targets perceived by communities in the protection and
management of agroforestry systems, namely governance and management, society related (i.e. traditional knowledge
employment and awareness creation) and conservation based (i.e. restoration and stabilization) concepts. The
agroforestry system in Yirgachefe district involves actors such as farmers, local government bodies, agricultural
unions, research institutes, development agents, etc and the local farmers are playing a key role in the protection and
sustainability of the agroforestry system. This result suggests that the major participation of local farmers in the
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agroforestry system was found to be essential in the sustainability of the agroforestry practice and should be
strengthened based on the coordination of local stakeholders and incorporation of traditional knowledge.

DISCUSSION

In the study area, the agroforestry ecosystem provides a range of benefits such as economic, medicinal and
environmental values. The economic benefits are obtained through food sources, raw materials, timber, current and
future tourism, etc. This correlates with the findings of (Shanko et al., 2021), in Belo-Bira Forest, Dawro Zone, in which
residents generally appreciated the values of the ecosystem and biodiversity due to its benefits for current and future
tourism, environmental and livelihood related values. Due to the integration of trees on farms and agricultural
landscapes, agroforestry is a dynamic, ecologically oriented system that provides diverse economic advantages for
land users at all levels. In addition, it increases the sustainability of adjacent agriculture and offers a sustainable tree
products supply (Tsegaye, 2023). Economic benefits of agroforestry mentioned in different studies. (Phondani et al.,
2020), elaborated the benefits of agroforestry practices in the Himalayan state in which communities obtain economic
and productive benefits of agroforestry practices through fodder, fuelwood, fibers, timber and food production and
that affected their perception towards agroforestry practices. Agroforestry practice found to boost the economic
benefit of local and farming communities through production of fuel wood, wood lots, other timber products that
influence their perception of the agroforestry practice. Older farmers positively perceive the economic benefits of
agroforestry practices due to their intensive experience (Marie et al., 2024).

In the study area, local communities perceived economic benefits of agroforestry more than environmental and socio-
cultural benefits. This contradicts with the study of (Nawaz et al., 2016), in which perception of Agroforestry
contribution towards land and environmental protection was higher than socioeconomic benefits (Nawaz et al., 2016).
Opportunities of economic benefits from agroforestry system enhance the adoption of agroforestry practice and affect
the community perception towards its implementation. Economic approaches that generate income for the local
community were found to contribute to the adoption of agroforestry activities (Luumi et al., 2016; Farooq et al., 2018).
According to (Rahman, 2017), economic sources and resource benefits such as fuelwood, food, timber, etc are the
encouraging factors and motivations to engage in agroforestry practices. Income from agroforestry practice helps the
community to cope with the financial challenges and meet the resource needs required for living (Mayele and Bongo,
2022). The positive perception of communities towards agroforestry is related to economic benefits and presence of
multipurpose and income generating tree species such as fruit trees, woodlots, and annually available plants as risk
aversion (i.e. Eucalyptus spp and Cordia Africana) (Agidie et al., 2014).

Medicinal values of agroforestry systems were reported in other studies (Phondani et al., 2020; Sehoubo et al., 12023),
in which people use agroforestry in addition to economic benefits. The high role of the agroforestry system in
medicinal value in the area might be due to the indigenous knowledge and familiarity of local peoples to medicinal
plants and animals in adequate manner. The indigenous knowledge related to the use of medicinal plants and animals
is embedded in local people, and mainly with the practitioners (Magige, 2015). In addition, accessibility to medicinal
species that can be used in different conditions is also the factor for high communities” use (Hernandez et al., 2015).
The local communities revealed environmental benefits as another major value of the ecosystem. Agroforestry systems
support environmental protection though nutrient recycling and soil fertility improvements (Agidie et al., 2014),
reducing soil erosion and increasing soil formation (Marie et al., 2024), climate change reservoir of carbon stocks and
atmospheric gaseous sinks (Mayele and Bongo, 2022), enhancing the management and conservation of endangered
species and conservation of biodiversity through providing connectivity, reducing degradation of habitat crucial for
species, etc (Shilabu, 2008). In the study area, agroforestry facilitates environmental protection through enhancing
habitat corridors and connectedness for wildlife, serving as a suitable habitat for wildlife species, acting as reservoir of
genetic diversity due to the plant and other species, climate change mitigation and carbon stock sink, reducing
destruction of habitats, reducing erosion and flooding and landslide, etc. Ecosystem components and biodiversity of
agroforestry contribute to environmental benefits such as seed dispersal, soil fertility, environmental cleaning,
decomposition, insect pest control, etc. The communities have knowledge of ecosystem and biodiversity role in
agroecosystem as they are living together in this human dominated ecosystem. In addition, it has been revealed that
biodiversity provides social and cultural and aesthetic values in the area. Biodiversity and ecosystems have important
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roles in the economic, nutritional, ecological, aesthetic and the socio-cultural aspect of communities (Chardonnet et
al., 2002).

Concerning the challenges of agroforestry system, population and society, economic, land and environment and
management and governance related problems were identified in the district. This is congruent to the findings of
(Weiwei et al., 2014), in which threats originated mainly from common aspects such as policy, population, the market
system and land use changes in the traditional agroforestry system. Population growth affects the benefits of
community and environmental protection of the area. This in turn will lead to destruction of the agroforestry ecosystem
and its practice (Bishaw et al. 2013). Population growth drives increased demand for natural resources including
grazing land, resources for fuel, places for settlement and leads to intense farming and other livelihood activities. This
has a direct and indirect consequence on the sustainability of the agroecosystem and its economic benefits. The
rapidly growing human population in traditional agroforestry system has a negative impact in increasing agricultural
activity into forested areas intensifying degradation of biodiversity, soil resources, fragmentation of habitat (Weiwei et
al., 2014). In the area, inadequate economic benefit was another main challenge affecting the sustainability of the
agroforestry ecosystem due to the intense human pressure on environmental resources. To enhance the adequate
practice and implementation of agroforestry system, improving the economic benefit and enhancing the livelihood of
local communities is essential. As agroforestry comprises the production of agricultural and forest resources, it
provides options for economic benefits (Tokede et al., 2020). However, when there is inadequate community benefit
due to population growth, there will be imbalance between consumption and maintenance and leads to carrying
capacity distortion. This further leads to degradation of the agroforestry ecosystem and its benefits (Degefa, 2016).

Environmental degradation is another feature of the agroforestry ecosystem affecting the ecosystem benefits and
functions in the area. The reason for the problem has been associated with increased human activities such as
deforestation for fuel and construction, expansion of farming, intensification of livestock grazing, urbanization,
pollution from coffee processing sites, etc. Reduced environmental resources such as water, soil and biodiversity due
to distrubances and degradation on the environment affects the practice of agroforestry system and limits its
implementation (Reis et al., 2020). Likewise, traditions favoring the protection of the environment and agroforestry
ecosystems are changing and this leads to the decline of efficient agroforestry ecosystem protection practices. Land
fragmentation, environmental changes and changes in socio-cultural aspects lead smallholders to transform their
farming strategy towards different forms including monocropping (Bishaw et al., 2013; Marua et al., 2023). The changes
in the traditions and culture of societies affect the traditional agroforestry system as it leads to the disappearance of
the agroforestry-based knowledge, technology and culture (Weiwei et al., 2014).

In the area, inadequate collaboration of agroforestry ecosystem stakeholders and declining awareness of agroforestry
related knowledge in the youth group were mentioned as they affect the sustainability of agroforestry practice in the
area. Zinngrebe et al., (2020), explained the important role of collaboration and integration of existing management
systems and local governance structures in agroforestry ecosystem protection. Lack of collaboration among
stakeholders and insufficient knowledge and information in the whole activities of agroforestry were mentioned as
challenges threatening the sustainability of traditional agroforestry systems (Weiwei et al., 2014). Knowledge and
awareness of the existing governance structures help as a key to enhance learning processes of agroforestry
ecosystem, adapt to the changing environment and social dynamic and functions to solve the sustainability challenges
(Zinngrebe, 2018). In the study area, the decline of agroforestry knowledge and interest to practice demonstrated
among the youth contradicts the results of other studies (Wahyu and Lo, 2023; Islam et al.,2023), that described
declining of agroforestry knowledge and interest among the old groups. The reason for the difference might be the
area’s agroforestry practice was traditional implemented with indigenous knowledge in which the older community
members developed with experience. Knowledge of agroforestry practice varies from place to place and tends to
decline with the less exposure and involvement of communities in agroforestry practices (Molua, 2005; Musa et al.,
2020). Marie et al (2024), also emphasized the need to enhance different agroforestry management knowledge to
reduce conflict and competition during implementation period and to achieve the required economic and
environmental benefits.
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The perception of communities on agroforestry ecosystem protection and management revealed that governance and
management related (i.e. collaboration, policy), society related (i.e. traditional knowledge employment and awareness
creation) and conservation based (i.e. restoration and protection) practices appeared to be the preferred approaches in
the district. The respondents demonstrated the need for and enhancement of relevant policies, techniques and
practical ways that are helpful to protect and manage the agroforestry ecosystem in the area. Working with local
leaders and collaborating with local governing bodies and enhancing traditional knowledge to protect the environment
were the major ones. Administrative bodies facilitate collaboration and develop policies that encourage the protection
and management of agroforestry ecosystem as limitations of such practice are conspicuous in the district. According
to the experts of Yirgacheffe agricultural offices and key informants of this study, inadequate work of the administering
bodies in relation to the agroforestry ecosystem protection and habitat management demonstrated in the district. As a
result, the strong support of local governing bodies and collaboration was found to be essential to enhance the
protection and management of the agroforestry system in the area. Absence of supportive administrative institutions
and lack of relevant policies hinders the practice of agroforestry systems and management of agroecosystems (Islam et
al., 2023). Due to the increasing environmental degradation and habitat loss occurrence in the area, collaboration and
working with local leaders and governing bodies is essential. Ango et al., (2017), in their study in agriculture-forest
mosaic landscape of south-western Ethiopia indicated the necessity of collaboration and support between farmers and
local governing bodies in communities’ interaction with environment. This enables communities to cope with the
challenges and manage the environment adequately.

The second main revealed way to manage the agroecosystem and promote environmental protection in the area was
enhancing the use of traditional knowledge. In places where the agroforestry system was an old practice and the
management method was undertaken based on the local culture (Yaméogo et al., 2005), traditional knowledge plays a
key role in the protection and management of agroecosystem. The communities in the area are known by immense
potential of indigenous knowledge and they utilize to solve when they encounter various environmental problems. The
study by (Tobgay, et al., 2019), revealed the role of traditional knowledge in the management of the buffer zone of
Sakteng Wildlife Sanctuary, in Bhutan. According to them, households actively use many traditional methods to protect
the environment and obtain their benefits. Management of ecosystems requires strategies that fit the particular social,
political and cultural characteristics of the communities (FAO, 2021). Considering these issues in the environmental
protection of the agroecosystem is important. Environmental protection and habitat management of the agroforestry
ecosystem was not the top priority of local administering bodies due to the inadequate emphasis and lack of study on
ecosystem protection in the area. However, the local communities were managing environmental problems by
themselves as they had significant indigenous ecological knowledge helpful to protect the environmental resources.
The key informants of this study recommended and encouraged the local communities to use their huge indigenous
knowledge potential to protect the environment and enhance community benefits. This study will also play a key role in
providing information about the situation of environmental resources conservation and local community benefits in the
district and contributes to harmonious coexistence of humans with their surrounding environment.

The need to promote local governance system was another preferred practice of agroforestry ecosystem management
and protection approach in the district. The agroforestry system in the area was primarily led by local communities and
farmers. Local communities and farmers also play key roles in the management of agroforestry ecosystems elsewhere
(Yaméogo et al., 2005). Being the local management entities and key actors for agroforestry systems, farmers
determine trees to be selected and species to be intercropped that promotes the protection of agroforestry ecosystem
and maintains its sustainability. Beyond farmers, the agroforestry system in Yirgachefe district involves actors such as
local government bodies, coffee unions, research institutes (i.e. Dilla University), development agents, etc. This
corresponds with the findings of (Rodriguez et al., 2023) that identified, farmer-related organization, regional
government bodies, development agents, agricultural research institutions and private groups as actors in Caqueta.
Farmer unions connect farmers with product users, government bodies and development agents provide seeds and
research institutes provide training in the district. However, the environmental protection and management activities in
the area received less attention from these actors. The wildlife management and biodiversity conservation national
ministerial organizations were also inactive in the district which is a replicate finding of (Zinngrebe et al., 2020).
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Undertaking reforestation programs and protecting natural forests and wildlife habitats within agroforestry ecosystem
were among the management systems preferred by the communities in the area. Planting of local species and crops,
practicing livestock parking and planting and protecting woody plants on the agroecosystems were methods used in
agroforestry ecosystem management (Sehoubo et al., 2023). Identifying the linkages among forestry, agriculture and
animal husbandry and distinguishing their interrelationship supports the protection and sustainability of the
agroforestry ecosystem (Phondani et al., 2020). In addition, awareness creation programs for local people were the
ways revealed by local communities in the area. The adequate knowledge of woody trees species and their different
values support the protection of agroforestry ecosystems (Sehoubo et al., 2023). Good communities’ awareness about
agroforestry enhances the practice and implementation of agroforestry systems (Islam et al., 2023). To develop
community and farmers awareness about agroforestry, provision of trainings and workshops is important (Mayele and
Bongo, 2022). Incentives, training and technological propagation are also cruical to enhance the understanding,
protection and management of agroforestry systems in the community (Reis et al., 2020).

Sustainability of the Agroforestry Ecosystem Protection and Community Benefits

Sustainability hinges on the dynamic relationship between society and nature (Opdam et al., 2018). It requires the
relevant and adequate entertainment of development needs by all communities and stakeholders. Sustainability
focuses on promoting environmental resource conservation, facilitating economic benefit and enhancing the
participation and beneficiary of communities. Based on the perception study of agroecosystem benefits and
management practices, two major elements were identified (the Agroecosystem and the socioeconomic elements) that
are crucial for the sustainability of the agroforestry ecosystem and its community benefits. The methods to sustainably
protect the agroforestry ecosystem and enhance their sustainable socioeconomic benefits basis on agroecosystem
and socioeconomic issues. The agroecosystem and environmental aspects should follow and answer the
agroecosystem elements mentioned below.

Agroecosystem Elements
1. Agroecosystem environmental resource plan and management: This focuses on resource planning, conservation

needs and activities, restoration sites and ecosystem management methods, etc.

2. Integration and interaction: Positive and negative interactions and integrations between the agroforestry
ecosystems facilitate conservation activities. For instance, highlands are sources of water for lowlands. The
interaction of agriculture, forestry, animal husbandry, soil and other biological and physical resources is
important. Similarly, fire outbreak or climate change in one agroforestry landscape affects the ecosystems in
other locations. This indicates the need to identify the pattern of interaction between components of
agroforestry ecosystems and landscapes for coordinated management activities in the area.

3. Determine variation: Spatial and temporal patterns and structure of agroforestry ecosystems need to be
monitored, and proper actions should be undertaken based on scientific investigations. The different
environmental, forestry or agricultural resources within the agroforestry ecosystems should be assessed at
different times and location for sustainable management.

4. Function and process: It is important to identify and determine processes and functions in the agroforestry
ecosystems, distinguish groups of communities these processes and functions support and determine the way
these functions and processes promote development. This facilitates the protection of the environment and
provision of support for communities.

Socioeconomic Elements

To enhance the socioeconomic benefits of agroforestry ecosystem for people whose life is dependent on
environmental resources of the agroecosystem, the following socioeconomic elements should be considered, and
appropriate actions should be undertaken (Figure 3).
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Figure 3: Socioeconomic elements crucial for sustainable community benefits in agroecosystems

CONCLUSION

The present study indicated economic benefits, medicinal values and environmental benefits were the values of
agroforestry ecosystem. The high perception towards economic and medicinal benefits has been associated with the
role of agroforestry ecosystem in daily life and its support in the individual and community health benefits. Higher
population growth, inadequate economic benefits and environmental destruction perceptions indicate the strong
connection between enhanced economic activities and environmental degradation in agroforestry ecosystem in the
area. The preference of communities to work in collaboration with local government and the desire to enhance the use
of traditional knowledge in agroecosystem protection and management has been associated with the practical
experience developed in agroecosystem management for years and the need to promote for the future. As the
communities are capable to manage the habitats and protecting the agroecosystems with developed practical
experience, efforts should be made to support through providing the necessary material, technical and scientific
assistance. The perception of communities towards agroforestry benefits and management practices help to conserve
habitats, reduce deforestation that affects local environment, manage the agroecosystem for sustainable human
benefit and harmonious life of humans with nature.

RECOMMENDATION

This study revealed the perception on agroforestry ecosystems values, challenges and management preferences.
Although encouraging practices of agroforestry systems were identified, there are activities remaining to be improved
and are necessary to enhance the benefit and sustainability of agroecosystems in the district. They were recommended
as follows,

e Discovering innovative and new ways that are complementary to the agroforestry systems and provide wider
economic benefits for the community. Considering the benefits that can be obtained from the environmental,
aesthetic and cultural values of agroforestry systems (i.e. ecotourism) and multifaceted economic activities

e Improving the marketing system and chain to ensure the appropriate benefits of local farmers and
communities for their agroforestry-based products

e Enhancing the coordination and working with stakeholders such as NGOs, civil service organizations,
environmental conservation organizations, etc that can support agroforestry systems, the ecosystem and the
communities

e Working to establish a functional national or regional level institutions that are responsible to support
agroforestry system-based communities and promote their indigenous knowledge

e Enhancing the awareness of communities and stakeholders through scientific outputs, workshops and training
on agroforestry system and environmental protection
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e Relevant environmental laws should be adhered by the stakeholders to reduce pollution (i.e. during coffee
processing), reduce deforestation, etc.

LIMITATIONS AND DIRECTIONS FOR FUTUREWORK

The present study provides information in connection between community perception and agroforestry ecosystem
benefits and management practices. The agroforestry system of the area takes place in Gedeo Zone which comprises
six districts. However, the study focused on one district (Yirgachefe) and this is its shortcoming. The other limitation
can be the sampling method as different sampling approaches may lead to different results. To fill the gap, the
inclusion of different data collection methods was undertaken.

To deepen our understanding of the connection between community perception and agroecosystem benefits and
management practices in the area, further research studies are required. Evaluating the community perception on
ecosystem service values of agroforestry system is essential. In addition, evaluating the socioeconomic factors and
related perceptions that affect the agroforestry management practice is important. This helps to come up with
amicable solutions and support the practice and management of agroforestry system in the district.
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