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Abstract  

Ecosystem restoration assists in the recovery of ecosystems degraded or destroyed by 

anthropogenic. This degradation poses significant negative impacts on ecosystem services and 

restoration is a mandatory approach to reverse the situation. This study aimed at assessing the 

perceptions and knowledge of the local community on utilization of indigenous trees for 

ecosystem restoration in order to optimize the delivery of ecosystem services and boost the 

collaboration among community members. The study was conducted in Gasabo District in seven 

sectors of Bumbogo, Gatsata, Jali, Kimihurura, Kacyiru, Gisozi, and Nduba. Semi-structured 

interviews, self-administered questionnaires and group discussion techniques were used to 

explore the perceptions and knowledge of local communities on the use of indigenous tree 

species for ecosystem. Data analysis was performed using Excel Microsoft and descriptive 

statistics was used to calculate the frequencies and percentages. The study indicated that most of 

the trees are used as agroforestry and that trees are mainly propagated by planting seedlings 

(72.9%) The most dominant agro-forestry trees are Ficus thoningii (73.6%), Vernonia 

amygdalina (54.3%) and Dracaena afromontana (52.1%). Other identified indigenous trees used 

to restore the ecosystem Croton megalocarpus, Markamia luthea, Maesopsis eminii, and 

Erythrina abyssinica. The local communities prefer indigenous trees that are identified most 

resistant to the climatic condition stress such as Euphorbia tirucalli (77.1%), Markhamia lutea 

(42.9%) and Dracaena afromontana (40%). The study found that two of these resistant trees 

(Markhamia lutea and Dracaena afromontana) are disappearing together with Ficus thoningi 

and at the rate respectively of 70%, 64.3%, and 75%. The main constraints faced by the local 

communities are lack of seeds or seedlings (83.6%), urbanization (82.9%), and high demand for 

medicinal use (75.7%). Regarding the importance of the ecosystem services, the local 

communities mentioned adventure and ecotourism exploration (41.8%), agriculture and erosion 

control (31.4%) and Wildlife conservation (24.3%). The ecosystem restoration using indigenous 

trees is accepted by local communities but it is threatened mainly by the lack of indigenous 

seedlings. All people should be then mobilized to avail indigenous tree seedlings for ecosystem 

restoration, biodiversity conservation and ecosystem services. 

Keywords: Ecosystem restoration, ecosystem services, indigenous trees, ecosystem degradation, 

local community. 
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1. Introduction 

Across the world, the anthropogenic activities are severely threatening ecosystems (Halpern et 

al., 2007; Halmy et al., 2019; Prakash & Verma, 2022). This is mainly evident through various 

forms of environmental degradation, such as habitat destruction (Wilson et al., 2016), pollution 

(Arihilam et al., 2019), climate change (Mahmoud & Gan, 2018), overexploitation of natural 

resources, and the introduction of invasive species (Zimmermann et al., 2014). As population 

growth keep dramatically increasing their needs, aspirations and values increases toward 

improving quality of life (Kruk et al., 2018). As such, engagement in economic activities such as 

agriculture, industrialization, transportation, urbanization, and resource extraction, among others, 

became a promising paved way to the community prosperity (Rockström et al., 2017). However, 

these activities can pose significant negative impacts on ecosystems and biodiversity, leading to 

habitat loss, species extinction, disruption of ecosystem processes, loss of ecosystem services 

(Halpern et al., 2007; Halmy et al., 2019; Prakash & Verma, 2022), and deforestation. Indeed, 

owing to agriculture, industries and human settlement, the global deforestation rate reached to 

the pick in this century (Austin et al., 2017; Leblois et al., 2017). In tropical region, the main 

forests such as Amazon and african tropical forests and tropical asian area experienced a severe 

deforestation like never been in last decades (Rosa et al., 2016; Edwards et al., 2019). The 

inevitable reasons are associated with expansion of agricultural farms (Carlson et al., 2012; 

Ordway et al., 2019), and urbanization (DeFries et al., 2010; Clement et al., 2015). As a result of 

this deforestation, the species extinction rate was correspondingly high, with severe effects in 

tropics, a biodiversity hotspot, with several endemic species (Edwards et al., 2019). Therefore, 

restoration is thought to be a mandatory approach to reverse the situation (Bernhardt & Palmer, 

2011; Lal, 2015, Strassburg et al., 2020) and therefore provide ecosystem services to local 

communities. Comprehending how the local community perceives and utilizes these species for 

ecosystem restoration is pivotal in optimizing the delivery of ecosystem services and enhancing 

the resilience of local ecosystems to environmental change (Nies et al., 2023; Bhattacharyya et 

al., 2023; Tian & Zhang, 2023). Indeed, engaging the local community in ecosystem restoration 

efforts fosters a sense of ownership, stewardship, and empowerment (Rockström et al., 2017).  

A number of techniques have been adopted to enhance restoration success in accordance to the 

ecosystem types such as forests, wetlands, lakes and rivers (Verhoeven et al., 2014). As such, 

various species have been widely used such as number of plant/tree species (Pan et al., 2016). 

However, other organisms such as fungi, mammals, birds, invertebrates, fish, amphibians and 

reptiles among others, have been used in various restoration activities (Bhaduri et al., 2022; 

Borchard et al., 2014). These species have proved to be crucial in restoring biodiversity, 

enhancing ecosystem functions, and promoting ecosystem resilience (Oliver et al., 2015; Cerullo 

et al., 2019). On exceptional case, plants are vital for ecosystem restoration, and have been 

globally used in restoration (Strassburg et al., 2020). In fact, plants are primary producers in 

ecosystems, and form the base of the food chain, where they provide energy and nutrients to 

other organisms. Moreover, plants stabilize soil and prevent soil erosion, hence suitable for 

restoration approach (Zuazo et al., 2009; Castellano et al., 2015). In addition to the provision of 

habitat to other organisms such as insects, birds, mammals and fungi (Nagelkerken et al., 2008), 

plants play irreplaceable role in carbon sequestration (Nies et al., 2023; Bhattacharyya et al., 

2023; Tian & Zhang, 2023), water regulation, and pollution remediation (Aborisade et al., 2023; 

Latif, et al., 2023). Consequently, their uses in restoration have a cumulative importance and 
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exacerbate its success faster than other organisms. However, to ensure success and sustainable 

restoration, the choice of adopted species depends on the nature of ecosystem and the priority of 

the area being restored.  

The variety of ecosystems expresses a significant influence on indigenous or exotic plant species 

being considered in restoration projects. Sowerwine et al. (2023) indicated therefore that 

indigenous species are preferred at regional and local scales; they represent the uniqueness of the 

areas, and play a crucial role in biodiversity and ecosystem services leading to sustainable and 

resilient landscapes (Sowerwine et al., 2023). In fact, indigenous plants are naturally suited to the 

specific ecological niches of their native habitats, making them more resilient (Mitchell, 2024). 

In addition, indigenous plants often possess high levels of genetic diversity, reflecting their long 

evolutionary history and adaptation to diverse environmental conditions (Ahmad et al., 2023). 

Thus, preserving and restoring indigenous plant populations helps to conserve genetic diversity, 

which is essential for the long-term resilience and adaptability of ecosystems to environmental 

changes (Ahmad et al., 2023). Indigenous plants also have cultural and traditional significance to 

local community, for their basic needs such as food, medicines, shelters, rituals, and cultural 

practices for generations (Nagelkerken et al., 2008; Jamshidi-Kia et al., 2017). Indigenous plant 

species also help in controlling invasive species through outcompeting them for resources and 

space and therefore reduce their spread and impacts. This is absolutely ecologically important, 

since they restore ecological balance and resilience in ecosystems affected by invasive species 

(Weidlich et al., 2020; Trammell et al., 2020).  

The consideration of species to be incorporated in the restoration requires a comprehensive 

understanding and a superior perception of involved community about indigenous plants. Indeed, 

community perceptions on adopted approach in restoration project influence the success of the 

project to be implemented (Abukari & Mwalyosi; 2020). These community perceptions are 

shaped by a complex interplay of ecological, social, cultural, economic, and governance factors. 

As such, the restoration approach, including choice of species, depends heavily on meaningful 

engagement of local communities, their sensitivity to their values and priorities (Hemmerling et 

al., 2020). The consideration of indigenous plant species in the restoration projects by local 

communities reflects also their knowledge about their delivered services (e.g.: economic, 

medicinal or cultural) (Maroyi, 2013; Mahwasane et al., 2013; Bouyahya et al., 2017, 

Evbuomwan et al., 2023; Mishra & Kumar, 2023). Contrary to good knowledge and superior 

perception of involved community, the human-nature conflicts may arise against restoration 

projects, hampering therefore their success. In this regard, community involvement should be a 

priority in ecosystem restoration projects.  

In Rwanda, following various international conventions and agreements on ecosystem 

restoration (Ramsar, 1971, 1996; CBD, 1992), and government policies in different countries, 

restoration activities have taken a strong and promising initiative (REMA, 2020). As such, 

various procedures and strategies were identified based on the country’s priority (REMA, 2010, 

2020). Restoration efforts have been met with significant acclaim, showcasing remarkable 

success and earning widespread recognition (IUCN, 2022; Buckingham et al., 2021). The 

restoration systems involve both exotic and indigenous trees (Ndayambaje, 2013; Ministry of 

Land and Forestry, 2018) while only indigenous trees in restoration of ecosystem revealed 

resilience and sustainability of ecosystem (Oliver et al., 2015; Cerullo et al., 2019). The 



Rwanda Journal of Engineering, Science, Technology and Environment, Volume 6, Issue 1, June 2024/eISSN: 2617-233X | print ISSN: 2617-

2321 

 

 

 

4 

https://dx.doi.org/10.4314/rjeste.v6i1.6 

consideration of these indigenous trees was given less attention while the country is home for 

several indigenous species (Ndayambaje, 2013), inhabited protected areas such as national parks, 

reserves and agroecosystems (REMA, 2009). The trees species such as Ficus thoningii, 

Euphorbia tirucalli, Erythrina abyssinica, Vernonia amygdalina, Dracaena afromontana among 

others, are the species of ecological, economic and cultural values for local community (REMA, 

2009). However, their use among number of other native tress is still at infancy, yet it would 

scale up the restoration success, while ensuring of resilience of inhabited ecosystems.  

Nowadays, Rwanda has surpassed its target of achieving a 30% forest cover, reaching 30.4% 

(IUCN, 2022). This was achieved mainly through the reforestation of the degraded areas for 

charcoal production, firewood, and construction materials, using both exotic and native species 

(IUCN, 2022). However, less effort is being invested in adopting indigenous trees in ecosystem 

restoration. Even though policies are striving for maximizing the use of indigenous species in 

ecosystem restoration in Rwanda, to effectively counteract the climate change and increase in 

resilience of ecosystem, indigenous plants need to inefficiently be adopted in restoration 

processes. Moreover, local communities as primary stakeholders prefer indigenous trees over 

exotic plants. Many studies investigate various topic regarding indigenous species in Rwanda, 

such as inventory (REMA, 2009; Hagumubuzima et al., 2022), their role in soil fertility 

(Rwibasira et al., 2021; Cyamweshi et al., 2023), and distribution among others. Unfortunately, 

there is no study conducted in Rwanda, specifically in Gasabo District, with the goal of assessing 

the perception and knowledge of local community on the utilization of indigenous species in 

ecosystem restoration.  

Gasabo District is lagging behind in the use these indigenous trees to restore its degraded 

agroecosystem while its urban, peri-urban, and rural areas are experiencing various degradation 

(e.g.: settlement, industrial, agroecosystem, etc) (Irankunda, 2019). This study aims to assess the 

perception and knowledge of the local community regarding the utilization of indigenous trees 

for restoration purposes in this administrative entity and therefore promoting sustainable land 

management practices. The study specifically aims (i) to identifying the indigenous trees 

preferred by local community in ecosystem restoration, (ii) to determine the methods used by 

local community to propagate the indigenous trees, (iii) to assess the local community's 

knowledge of the value of indigenous trees to their livelihoods, and (iv) to identify the 

constraints faced by the local community in utilizing indigenous trees. The findings of the study 

will facilitate meaningful participation and collaboration among community members, 

researchers, and policymakers, thereby fostering more inclusive and equitable decision-making 

and planning processes. 

2. Materials and Methods 

2.1. Study Area 

Gasabo District is one of the three districts of the Kigali City; it is located in its North East part. 

This largest district of Kigali City by geographical area with 429.3km2, is located in the central 

part of the country, comprising 15 administrative sectors 15 sectors, 73 cells and 501 villages 

(Figure 1). It is enclosed with Kicukiro district (in South); Nyarugenge district (in West); 

Rwamagana (in East); Rulindo and Gicumbi districts (in North) (Figure 1).  
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        Figure 1: Location of the study area in City of Kigali, Rwanda  

As for many areas in Rwanda, agriculture is a significant economic activity in the district. The 

district encompasses a mix of urban (about 90%), then peri-urban, and rural areas, with varying 

degrees of agricultural land use (Irankunda, 2019). Gasabo district receives annually a range of 

rains between (900-1500) mm and 20°C of temperature (Henninger, 2009; Henninger, 2013; 

Nahayo, 2019). In Gasabo District, the agricultural activities include crop cultivation, livestock 

rearing, and agroforestry practices. The farmers grow a variety of crops such as maize, beans, 

potatoes, vegetables, and fruits. The livestock farming includes cattle, goats, sheep, and poultry. 

 

2.2. Research design  

The study was a cross sectional survey through different categories of population such as, local 

leaders and local communities and NGOs. Observations, self-administered questionnaires and 

focus group interview during data collection were used, the study population was divided into 

categories category one was local communities, category two was local leaders and category 

three was NGOs. Self-administered questionnaires were used for category one and interview and 

discussion for the 2nd and 3rdcategory. Data were analyzed using Excel.  
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2.3. Target population  

The targeted population for this study was the information rich area including community 

members, local leaders, and experts in forestry and nature conservation (e.g.: agronomists, 

conservationist, and land managers, among others). Moreover, whoever has experiences related 

to indigenous tree species and in one way or another has been engaged in ecosystem restoration 

in Gasabo District was considered. The priority was given to the areas which are highly degraded 

by either anthropogenic activities or disasters such as erosion and/or flooding including 

Bumbogo, Gatsata, Jali, Kimihurura, Kacyiru, Gisozi, and Nduba Sectors (Figure 2). 

 

Figure 2: Study areas in Gasabo District  

2.4. Sample size and sampling techniques  

This study selected a purposive sample of 350 people for interviews and group discussion 

(means 50 individuals per Sector). And 140 people were selected for self-administered 

questionnaire (means 20 people in each sector). This study has focused on the population within 

Gasabo district with their respective sectors and during sampling multi-stage and purposive 

sampling was used for selection of respondents in the boarding Sectors. This multi-stage 

sampling involves the selection of population sample from selected clusters among many clusters 
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and all the population units of each selected clusters are surveyed (Mjuma, 2014) from this 

sampling method, 7 sectors were selected among the 15 administrative sectors that are Bumbogo, 

Gatsata, Jali, Kimihurura, Kacyiru, Gisozi, and Nduba Sectors. Purposeful sampling was 

considered, samples were collected from information rich cases in the study for the most 

effective use of limited resources and time (Patton, 2002; Cresswell and Plano, 2011).  

From the study population demography was assessed and comparison between age range and 

gender where 22.9% of the total respondents were in the range of 44-56 age and 20.7% were in 

the range 31-43 age range (Figure 3) while among the total respondent, 55% were males and 

45% females (Figure 3) which implies gender equality consideration while collecting data. 

Below figure indicates the age range versus sex ratio: 

 

Figure 3: Gender equality during data collection: (a) Age range of respondents and (b) Sex ratio 

of respondents (Source: Field Survey; 2024). 

Following the education status, it was identified that 46% and 30% did high school and primary 

school respectively, 20% and 4.3% did tertiary and university (Figure 4c) studies respectively 

while 20.7% are government employees and 17.9% are NGOs employees (Figure 4d). Below 

figure indicate the education level and occupation status:  

 

Figure 4: Data on education and occupation of respondents: (c) Education levels and (d) 

occupation status (Source: Field Survey; 2024).  

 



Rwanda Journal of Engineering, Science, Technology and Environment, Volume 6, Issue 1, June 2024/eISSN: 2617-233X | print ISSN: 2617-

2321 

 

 

 

8 

https://dx.doi.org/10.4314/rjeste.v6i1.6 

2.6. Data collection 

Data were collected in seven sectors of Bumbogo, Gatsata, Jali, Kimihurura, Kacyiru, Gisozi, 

and Nduba Sectors. Different approaches were used including interview where semi-structured 

interviews with local leaders, experts and NGOs in forestry and conservation to explore their 

perceptions, self-administered questionnaires were used to the local communities and group 

discussion with community gatherings after community works (Umuganda program).  

2.7. Data analysis  

Data analysis was performed using Excel datasheet. Tables and figures were performed using 

Excel while the typing of the full text MS word was used. GIS software was used to perform 

maps. Descriptive statistics were used to calculate frequencies and percentages of respondents 

while column chart used to present percentages and its related variables graphically. 

3. Results  

3.1. Indigenous trees preferred by local community in ecosystem restoration 

During this study about perceptions and knowledge of local community on the use of indigenous 

tree species for ecosystem restoration in Gasabo district, population within the district were 

assessed with different approach purposely to know their understanding on use of indigenous 

tree species for ecosystem restoration. And of course, the study wanted to know at least if they 

know ecosystem services and their implication in daily life, their contribution to harm the 

ecosystem integrity through socio-ecosystem activities and other anthropogenic activities. 

Despite from the above collected information, we tried also to know if there are some challenges 

people are meeting with in case they need to restore the ecosystem or any other program to 

restore ecosystem for sustainable benefit. From the study, 490 population were assessed through 

self-administered questionnaire, interview and group discussion. 

During this study, indigenous trees were assessed and most of the trees are used as agroforestry 

where 73.6%, 54.3% and 52.1% are Ficus thoningii, Vermonia amygdalina and Dracaena 

afromontana respectively. Some other indigenous trees were identified including Maesopsis 

eminii, Markamia luthea and Erythrina abyssinica (Figure 5). 
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Figure 5: Indigenous tree abundances (Source: Field Survey; 2024) 

3.2. Methods that local community utilizes to propagate the indigenous trees  

Results in Figure 5 show the main technics used to propagate the indigenous trees where 

respondents indicated that they plant trees either by planting seedlings from nurseries either by 

direct seedlings. Planting seedlings from tree nurseries is the most predominant technique with 

72.86% versus only 42.22% of responses (Figure 6). 

 
Figure 6: Methods used by the community to propagate the indigenous trees (Source: Field 

Survey; 2024)  
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3.3. Community perception on the resistance and disappearance of indigenous trees 

During this study, the respondents have identified most resistant indigenous trees to various 

pressures. The results indicated that Euphorbia tirucalli, Vernonia amygdalina, and Markhamia 

lutea are more abundant (Figure 7) 

 
Figure 7: Most resistant indigenous trees to local stress factors for ecosystem restoration (Source: 

Field Survey; 2024) 

Endagered indegenous trees that are disappearing due to different factors such us urbanization 

and industrialization and low economic values were identified. Where Ficus thoningii, 

Markhamia luthea and Dracaena afromontana were identied as the most disappearing 

indegenous tree species as confirmed respectively by 10%, 23%, 25% and 34% (Figure 8). 

 

 

Figure 8: Most threatened indigenous trees in the community (Source: Field Survey; 2024)  
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3.4. Constraints faced by Community in utilizing indigenous trees in ecosystem 

restoration 

The figure 8 below illustrates constraints faced by communities in utilizing indigenous trees for 

ecosystem restoration namely lack of seeds or seedlings with 83.6%, urbanization with 82.9%, 

High demand for medicinal use with 75.7%. There are others including low adaptability, low 

economic values and preference of exotic species such as eucalyptus (Figure 9)  

 

 
Figure 9: Constraints faced by Community in use of indigenous trees (Source: Field Survey; 

2024) 

3.5. Importance of ecosystems to local community 

During this study, the importance of the ecosystem services was examined and community has 

expressed their reaction and the results are below: adventure and ecotourism exploration 

(41.8%), agriculture and erosion control 31.4% and wildlife conservation with 24.3% (Figure 10) 
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Figure 10: Importance of ecosystems to local community (Source: Field Survey; 2024) 

4. Results Discussion 

4.1. Indigenous trees preferred by local community in ecosystem restoration 

Ecosystem restoration efforts reflect a holistic approach that integrates environmental 

conservation, sustainable development, and community engagement. These initiatives align with 

global commitments such as the Bonn Challenge and the United Nations Decade on Ecosystem 

Restoration (CBD, 1992), this restoration is done mainly by replacing the lost trees with other 

indigenous trees to sustain the habitat for existing biodiversity. In Rwanda, the census revealed 

that indigenous plants contribute to the inhabited biodiversity and various ecosystems. Indeed, 

the forests, woodlands, and wetlands of Rwanda support a rich diversity of flora, including many 

other native trees that contribute to Rwanda's natural heritage and ecosystem services (REMA, 

2010, 2020). From this study, some indigenous trees that are mainly used to restore the 

ecosystem especially in urban and cultivation areas were identified including Croton 

megalocarpus, Markamia luthea, Maesopsis eminii, Ficus thoningii and Erythrina abyssinica.  

In fact, Rwanda has a diverse array of indigenous tree species, ranging from tropical rainforest 

species in the western region to savanna and montane forest species in the central and eastern 

parts of the country (Stelstra, 2021).  

The indigenous trees in Rwanda encompass a variety of taxonomic groups, including hardwoods; 

softwoods, fruit-bearing trees, medicinal plants, and ornamental species, each adapted to specific 

ecological niches and habitat conditions (Leakey et al., 2022; Zerbe, 2022). Among these 

indigenous trees were identified to be resistant to local stress factors for ecosystem restoration 

including Euphorbia tirucalli, Erythrina abyssinica, Vernononia amygdalina, Dracaena 

afromontana, Ficus thoningii, Markhamia lutea.  



Rwanda Journal of Engineering, Science, Technology and Environment, Volume 6, Issue 1, June 2024/eISSN: 2617-233X | print ISSN: 2617-

2321 

 

 

 

13 

https://dx.doi.org/10.4314/rjeste.v6i1.6 

4.2. Methods does local community utilize to propagate the indigenous trees 

The use of indigenous trees in ecosystem restoration plays a crucial role in promoting 

biodiversity, enhancing ecosystem services, and supporting sustainable development (Reyes 

arcía et al., 2019). This implies that using indigenous trees in ecosystem restoration since they 

are well-adapted to local environmental conditions and play a vital role in supporting native flora 

and fauna (Leakey et al., 2022; Zerbe, 2022). Therefore, planting indigenous tree species in 

degraded areas helps in recreating diverse and resilient ecosystems (Sowerwine et al., 2023; 

Mitchell, 2024). Most of the trees species found in these indigenous species are used in 

traditional medicine and some plants reveal important biochemical extracts and this include 

Ficus species. Most of these species are rich in wetlands and aquatic ecosystems.  

The agro-ecosystems have adapted and accommodated many related wild species and plant 

forage crops including Calliandra calothyris, Leucaena diversifolia, and Sesbania sesban 

(MINITERE, 2003a). Some other tree species found in Rwanda include Ficus thoningii, 

Euphorbia tirucalli, Erythrina abyssinica, Vernonia amygdalina, Dracaena afromontana, among 

others and these tree species are used as agro-forestry and involve in agro-ecosystems through 

afforestation efforts (MINITERE, 2003a). This afforestation is being done through different 

projects from government program, NGOs initiatives, community groups and private companies 

as identified during this study. Some approaches or techniques were adapted within different 

restoration projects within community including planting seedling from nurseries and direct 

seedlings and these techniques are helping to propagate the indigenous trees for ecosystem 

restoration. 

4.3. Constraints faced by community in utilizing indigenous trees in ecosystem restoration 

During this study, the results has identified constraints that are limiting these ecosystem 

restoration projects to be implemented including lack of seeds/seedling where there are limited 

tree nurseries and most of them belongs to private companies and sell to high price, length of tree 

growth, here some of the indigenous trees do not grow bigger to the size that is preferred by 

people, high demand for medicinal uses, urbanization which is growing highly and continue to 

expand and clear down the ecosystem. Low adaptability for some trees that are not resistant to 

local stress conditions, preferring exotic species here some people prefer exotic species as they 

grow first and high to be more productive in terms of timber and woods and there is a low 

economic value for indigenous trees that are not economically viable when harvested. 

Human pressures on the ecosystem is increasingly high due to the socio-economic activities 

including mining, infrastructure development leading to tree cutting and land modification, 

firewood collection and charcoal making and other human activities including animal grazing, 

fire and collection of medicinal plants (Plumptre, 2003; Rutagarama, 2003). This led to 

ecosystem destruction and affects ecosystem services that people are benefiting from ecosystem 

and this is affecting natural resources resulting to the pressure on natural resources and the rate 

of environmental degradation are extremely high (Bitariho, 2013). This indicates that socio-

economic activities are degrading the ecosystem services and from this study, some of the socio-

economic activities were identified including agriculture expansion, charcoal and energy 

development, industrialization, mining and extractive industries and urbanization and 

infrastructure development. 
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4.4. Importance of ecosystem services to the community 

This study shows that community are benefiting various ecosystem services to meet their needs 

including clean water, air filtration, climate regulation, erosion control and tourism products, raw 

material for handcraft, livestock grazing (Bitariho, 2013). Other ecosystem services provided by 

indigenous trees including tree collection for firewood and charcoal production, raw materials 

for infrastructure development, mining, and collection of medicinal plants (Kakuru et al., 2013). 

And from this study, indigenous trees were identified to be of importance including adventure 

and ecotourism exploration, agricultural and erosion control, air quality control, climate 

regulation, traditional and cultural support services, water supply and management, wildlife and 

biodiversity conservation. Those ecosystem services are important to the survival of people, 

however, this study demonstrates that to maintain the ecosystem services, there is a need to 

restore the ecosystem that is disturbed with human and development pressure such as 

urbanization and infrastructure development, mining and extractive industries, charcoal and 

energy development and industrialization. Therefore, there is a need of government 

interventions, non-governmental organizations and private sectors to intervene in ecosystem 

restoration through community support by providing tree seedlings, implementing many tree 

nurseries within community as well as capacity building on indigenous trees and sustainable 

ecosystem management. 

5. Conclusion 

Like other parts of Rwanda, ecosystems in the study area are experiencing human pressures as 

one of important drivers of ecosystem degradation. This study found that the major pressures on 

ecosystems include urbanization and infrastructure development. These pressures are altering 

ecosystems in Gasabo District at high extent and lead to the redution of ecosystem services and 

to disappearance of some tree species such Markhamia lutea and Dracaena afromontana. 

Indigenous trees are used in ecosystem restoration in the Gasabo district despite the lack of 

seedling and cuttings. Another challenge the local communities face is the low economic value 

of indigenous trees available in the study area. Face to this issue of low economic value, some 

local community members prefer to plant exotic tree species such as Eucalyptus despite its 

negative effects on water resources, undergrowth, soil nutrients and allopathy nearby agricultural crop. 

Eucalyptus is preferred for its Eucalyptus poles useful for farm implements and constructing houses 

and fences and for its potential to raise incomes through sale of poles and source fuel wood for both urban 

and rural inhabitants. People should mobilize their efforts to increase the public awareness on 

indigenous tree species and their ecosystem services, and to intervene in indigenous tree seeds 

preparation, tree nurseries establishment and tree seedling supply. 
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