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ABSTRACT 

This study assessed the diversity of trees found in the agricultural landscape of Gambella 

Woreda in Gambella Region, Ethiopia. A total of 50 households were randomly selected 

for  tree diversity assessments. Semi-structured Interviews, direct observation and focus 

group discussions were employed to collect socioeconomic data. Complete enumeration of 

tree species was done for diversity assessment in 50 farmlands from five kebeles in the 

Gambela district. Statistical tools such as descriptive statistics, frequency and correlation 

were used to analyze the data. The results showed that the study area has a high level of 

tree diversity (H‟=3.31), with 39 tree species belonging to 21 families. The most frequent 

family found in the study was Fabaceae (7 species). The most frequent species found in the 

study farmlands were Mangifera indica, Azadirachta indica, and Diospyros mespiliformis. 

The survey results suggest that there are several factors that influence tree species diversity 

on farmland, including motivations for planting trees, tree management practices, grazing 

on farmland,  Promoting multiple benefits of tree planting, promoting best tree management 

practices, and promoting alternative livestock management practices that do not involve 

grazing on farmland could help increase tree species diversity on farmland. 

Keywords: Tree diversity, farmland, Evenness, Shannon index, Gambella, Ethiopia  
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1. INTRODUCTION 

1.1 Background 

Ecological scientists are now placing greater emphasis on biodiversity conservation due to 

the high levels of biodiversity loss. The continued deterioration of the natural resource base 

poses a serious threat to both ecological systems and agricultural production, as highlighted 

by Balana et al, (2010). The negative impacts of biodiversity loss on local populations are 

also numerous. Biodiversity plays a crucial role in enabling ecosystems to recover from 

environmental shocks (Sunderland , 2011), regenerating and maintaining forest ecosystems 

(Khasa and Dancik, 1997), and enhancing agricultural productivity (Christopher et al,. 

1995). Biodiversity loss, therefore, weakens the potential role of biodiversity in the 

ecosystem. 

While there are many causes of biodiversity loss, high population density (Aswani et al, 

2008) and unsustainable agriculture (FAO, 2016) are major contributors. One way to ensure 

biodiversity conservation is by adopting sustainable agriculture strategies that balance 

agricultural production and biodiversity conservation, as suggested by Mohan et al, (2007). 

Agroforestry is an example of such a prudently managed agriculture. It can play a 

significant role in conserving and enhancing biodiversity from farms to the landscape level 

in both tropical and temperate regions of the world, as highlighted by Coomes et al. (2004) 

and Jose (2012). Agroforestry is part of a multifunctional working landscape that promotes 

biodiversity conservation. 

 

Ethiopian's biodiversity has been under tremendous pressure due to the increasing need for 

timber, forest products, and agricultural land (Yitebitu et al, 2010). Sustainable agricultural 

management strategies should prioritize minimizing these pressures. Industrial agriculture 

relies on expensive inputs from off-farm, such as pesticides and fertilizers, many of which 

generate by-products that harm the environment (Horrigan et al, 2002) and are often 

unaffordable for poor farmers (Shiva 1993). Therefore, economically productive and 

environmentally sustainable approaches to agricultural production are considered promising 
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strategies to provide the local population with sufficient agricultural returns while 

maintaining a high level of biodiversity at the local farms. 

 

McNeely and Scherr, (2012) have emphasized the importance of considering both 

biodiversity conservation and sustainable local livelihoods when planning and managing 

conservation landscapes. These two objectives are often viewed as conflicting, leading to 

conflicts between conservation agencies and local communities. However, one potential 

solution to this conflict is agroforestry. According to a study by G. Schroth et al., (2013) 

intentional tree planting and management by rural communities through agroforestry can 

help conserve biodiversity by reducing pressure on forests and forest conversion, enhancing 

habitat for wild biodiversity, and improving landscape connectivity. 

 

Intensive agricultural investments are currently expanding in Gambella, a region in 

Ethiopia. These investments involve converting virgin lands into cultivation fields. 

Unfortunately, the recent observations indicate that this has led to human and livestock 

population pressure, and inappropriate land use. For sustainable land management, 

biodiversity conservation, and the development of food security solutions, knowledge of 

the tree species that are present in agricultural systems is essential (Endale et al., 2017). 

Consequently, conservation measures that basis on the accurate information is top urgent 

need in the study area. 

 

1.2 Statement of the Problem 

Tree species diversity is important for the provision of ecosystem services in agricultural 

landscapes. Trees provide a variety of benefits to farmers, including shade, windbreaks, 

fodder, and timber. They also help to improve soil quality, water retention, and 

biodiversity. However, tree species diversity is declining in many agricultural landscapes 

due to deforestation, land-use change, and climate change. However, little is known about 

the tree diversity in agricultural landscape and the factors that influence tree species 

diversity on farmland in Gambella. Previous researches have focused on the forest areas to 
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assess the tree species diversity and distribution (Kassie et al., 2020, Aman 2021, Edae, 

2015). Due to the presence of high population growth rates, widespread poverty, and 

intensive agricultural land use in areas where many protected forest ecosystems of global 

value are located, the possibility of expanding the number or surface area of these 

ecosystems is limited. Consequently, conservation approaches are increasingly focused on 

creating broader "conservation landscapes" that encompass diverse land uses within a 

mosaic pattern (Boffa et al., 2005). This study aimed to fill this gap through assessing tree 

species diversity, abundance and distribution, and investigating the relationship between 

tree species diversity and socioeconomic factors affecting the diversity in the Gambella 

Woreda of Ethiopia. 

1.3 Objectives of the Study 

1.3.1 Main Objective 

To investigate the diversity of trees found in the agricultural landscape of Gambella 

Woreda in Gambella Region.  

1.3.2 Specific Objectives 

1. To identify the different tree species, present in the agricultural landscape of 

Gambella Woreda. 

2. To determine the abundance and distribution of tree species in the study area. 

3. To assess the socioeconomic factors that influence the diversity of trees in the 

agricultural landscape in the area. 

1.4 Significance of the Study 

Sustainable biodiversity conservation requires information on the biodiversity of the 

ecosystem and its associated threats (Ren et al., 2006). This information will be an 

important input for biodiversity managers and planners to formulate sustainable 

management options. The present study will provide baseline information on the tree 

species diversity in the study area and its associated factors.  The knowledge on tree species 

composition, relative abundance and distribution and the associated socioeconomic factors 



12 

 

is valuable for natural resources managers and to suggest alternative management strategies 

so as to adverse the impacts of the already existing threats. The study will also pave the 

way for other researches to carry further detail study on the ecological, economic and 

cultural use of the tree species in the study area.  
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2. REVIEW OF LITERATURE 
 

2.1 Biodiversity and Its Loss in Agricultural Landscapes 

Biodiversity has been defined as “diversity at genetic, species and ecosystem level” 

(Gaston, 2010). However, in practice the term „biodiversity‟ is still mainly associated with 

individual species in natural or semi-natural habitats (areas not managed with a production 

goal). Such kind of understanding fails to consider the impacts of human sub-systems on 

biodiversity of surrounding natural areas (Negash et al, 2012; Moonen and Bàrberi, 2008). 

  

Biodiversity is ecologically important for the regeneration and maintenance of forest 

ecosystems (Khasa and Dancik, 1997). There is a direct relationship between biodiversity 

and human well-being (Jose, 2012).A strategy that is designed to conserve biodiversity also 

benefits the target people. Biodiversity conservation priority areas have been benefiting 

world‟s poorest people (Turner et al,. 2012).Diversity ranging from genetic diversity to the 

diversity of ecosystems contributes to agricultural productivity and the healthy functioning 

of the ecosystem. 

 

Biodiversity plays a crucial role in maintaining the resilience of ecosystems to 

environmental shocks (Sunderland, 2011). However, a natural system is not in a state of 

equilibrium, but is constantly changing. Socioeconomic sustainability in terms of adjusting 

to socioeconomic change implies dynamics in species diversity (Abebe et al, 2010; Gowdy 

1997; Sunderland, 2011). Studies have shown biodiversity in agroecosystems have been 

declining at the genetic, species, and ecosystem level (Gaston, 2010; Jackson et al, 2007). 

This decline of agricultural biodiversity has caused agricultural and economic losses, 

jeopardizing productivity and food security, and leading to broader social costs (Thrupp, 

2004).  

 

The loss of biodiversity is  lowering the strength and capacity of the ecosystems to provide 

essential goods and services (Bodede, et al. 2011). The loss of biodiversity even at the 

genetic level holds the bulk of negative consequences. As genetic diversity supports food 
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security and can provide resilience against pests, diseases and changing environmental 

conditions, its loss inevitably brings on the susceptibility of the ecosystem (Ineke, et al. 

2007). 

The trend of agricultural biodiversity erosion is continuing at a rapid pace in many places 

as monoculture systems and uniform technology models tend to predominate in industrial 

agricultural production (Thrupp, 2004).Technological development in agriculture has led to 

a diminished use of biodiversity in food production and the provisioning of other ecosystem 

services (Giampietro, 1997). 

Consequently, food production with off-farm sources of inputs (Jackson et al, 2007) results 

in diet simplification (large but poor-quality food), which in turn causes food insecurity; 

food intake that is continuously insufficient to meet dietary energy and nutrient requirements 

(Sunderland, 2011). Thus, eliminating, minimizing or avoiding impacts harmful to 

biodiversity is consistent with the UN Convention on Biological Diversity and other 

relevant international obligations, taking into account national socioeconomic conditions 

(Jose, 2012). 

A biodiversity-based paradigm for sustainable agriculture is a potential solution for many 

of the problems associated with intensive, high input agriculture, and for greater resilience 

to the environmental and socioeconomic risks that may occur under uncertain future 

conditions (Jackson et al, 2007).That said, it is reasonable to rely on a mixed portfolio of 

species to ensure the availability of food, raw materials and ecosystem services under 

uncertain future circumstances (Weikard, 2002). 

 

2.2 Biodiversity and Ecosystem Services with Agro ecological Approach 

Ecosystem services are the benefits people obtain from ecosystems. These include 

provisioning services such as food and water; regulating services such as flood and disease 

control; cultural services such as spiritual, recreational, and cultural benefits; and 

supporting services, such as nutrient cycling, that maintain the conditions for life on Earth 

(Kremen and Ostfeld, 2005: cited by Scherr and Mcneely, 2008). However, the term 

ecosystem function itself is a problematic concept to understand. For example, according to 
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(Srivastava and Vellend, 2005), High productivity is often not desired in lake management, 

but would be when managing a forest for carbon credits. This makes the term ecosystem 

function, subjective to value judgement.  

Certain ecosystem services provided by biodiversity in natural habitat can also be provided 

by native and non-native species in human managed settings, e.g. food production. Other 

ecosystem services, especially regulating services are decreasing in agriculturally managed 

surroundings. However, certain management strategies such as Agroforestry try to combine 

the productivity of agriculturally managed systems with the provisioning of ecosystem 

services that are better provided by natural ecosystems, especially regulating ecosystem 

services. 

The implication is that even where biodiversity in native habitat has been significantly 

reduced to make way for e.g. sufficient food provisioning, high level of these services can 

be provided through carefully applied land management approaches such as Agroforestry. 

Thus, Sustainable production and biodiversity conservation can be mutually supportive in 

providing multiple ecosystem services to farmers and society (Scherr and Mcneely, 2008; 

Souza et al,. 2012; Thrupp, 2004).  

The challenge of biodiversity conservation, however is intensified by population growth 

and accompanied demand for food and other services. In this regard, that more land will is 

likely to be required to grow crops, especially to meet the needs and wants of an increasing 

population (Scherr and Mcneely, 2008). However, increases in food production should have 

not been at the expenses of biodiversity and associated ecosystem service provisioning 

(Sunderland, 2011). By the way, there is considerable evidence that concludes increase in 

food production have come largely from increases in productivity rather than increases in 

cultivated area (Steppler and Nair, 1987). Smith, (2013) has called this „‟sustainable 

intensification‟‟. So, sustainable intensification must deliver more products per unit of input 

resource, whilst preventing damage to the ecosystem services that underpin human health 

and wellbeing. 
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2.3 Measuring Plant Biodiversity in Farmlands 

Measures and monitoring are a prerequisite for management for biodiversity (Khasa and 

Dancik, 1997). Farmlands are important in situ conservation sites and in accordance with 

the Convention of Biological Diversity Article 7, 8 and 10(c), inventories in such areas can 

help in the identification and conservation of biodiversity while assessing the sustainability 

of the system (Das and Das ,2005). 

 

Biodiversity can be evaluated in terms of the number of different types of biological 

structures present (Huston and Marland, 2003). The most common measure of biodiversity 

is the number of species in an area, and the primary concern about human effects on 

biodiversity is expressed at the loss of species (Huston and Marland, 2003).Species 

diversity can be a useful tool for the ecologist, but one must be clear as to the particular 

definition and measure being used (Hamilton, 2005). Indeed, species composition, structure 

and function of farmlands may be influenced by ecological, socioeconomic and cultural 

factors (Kumar and Nair, 2006; Lamont et al, 1999). 

 

Biological diversity can be quantified in different ways. A diversity index is a mathematical 

measure of species diversity in a community. The two main factors taken into account 

when measuring diversity are richness and evenness. So that, diversity index must be 

sensitive to both factors, thus must also be sensitive to the different number of species in 

two or more communities (Mueller, D. and Ellenberg, H. 1974). The components of species 

diversity that are used to express the biodiversity condition of the given area include the 

number of species present (species richness), their relative abundances (species evenness), 

and the particular species present (species composition) (Stuart et al, 2000).  

Diversity is thus measured by recording the number of species and their relative 

abundances. The two components may be examined separately or combined in some form 

of index like the Shannon Diversity Index. Simpson‟s index is based on the probability of 

any two individuals drawn at random from an infinitely large community belonging to the 
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same species. Like Simpson index, Shannon‟s index accounts for both the abundance and 

evenness of the species present (Magurran, A.E. 2004).  

 

Species richness refers to the total number of species in a community while evenness is the 

relative abundance of species within the sample or community. The two components can be 

examined independently or combined in some form of index. Richness can be expressed in 

a mathematical index to compare diversity between sites. Species richness index is of great 

importance in assessing taxonomic and ecological values of habitats (Zerihun Woldu, 

1985). A number of diversity indices have been devised each of which seeks to express the 

diversity of a sample by a single number. Of the various indices, the most frequently used 

is the simple totality of species numbers to give species richness (Magurran, A.E. 1988).  

Among many of the species diversity indices, diversity and evenness are often calculated 

by using Shannon diversity index. It is the most widely used index because of its power to 

combine species richness with evenness better than other indices (Kent, M. and Coker, P. 

1992). 

 

Patterns of plant species diversity have often been noted for prioritizing conservation 

activities because they reflect the underlying ecological processes that are important for 

management (Feyera Senbeta, 2006). Moreover, these diversity indices provide information 

about community composition. Well-being of ecological systems can be measured by 

community diversity indices (Fikadu Erenso et al, 2014).  

The meaning attributed to richness measures is „the more, the better‟ for semi-natural 

ecosystems and „the more, the more sustainable‟ for agroecosystems (Moonen and Bàrberi, 

2008). 

 

Species density is also used to measure the presence or absence of the species. For 

example, the density of trees refers to the number of individual trees and shrubs per hectare 

and per farm (Abebe et al, 2013). In this regard, the size of the farmland mostly determines 

the density of species. For instance, the study case (Mohan et al, 2007) has reported that 
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farmers who own and manage small farm intensify their planting patterns to adapt to their 

land constraints while in the larger gardens, the planting is less dense but production might 

be similar (kadu Erenso et al., 2014).  

2.4 Measurement of similarity and dissimilarity 

Similarity indices measure the degree to which the species composition among two or more 

plant community (habitat types) is alike; whereas dissimilarity coefficient assesses which of 

the whether or not two or more plant community (habitat types) differ in composition. 

Sorenson‟s coefficient of similarity is the most common binary similarity coefficient, 

because it relies on presence or absence data and also gives more weight to species that are 

present in community types and less weight to species that are present in only in one 

community type (Kent, M. and Coker, P. 1992).  

In addition, Sorenson‟s coefficient of similarity used to calculate the degree of similarity 

among more than two plant community types to observe the highest and lowest similarity 

between each community groups (Zerihun Tadesse et al., 2017). 

  



19 

 

3. MATERIALS AND METHODS 

3.1. Description of the Study Area 

The study was conducted in Gambella Woreda, which is located in the Anuak zone of 

Western Ethiopia. The district is part of the Gambella National Regional state and is 

bordered by Abobo to the south, Itang special woreda to the west, and the Oromia region to 

the north and east. The gambella woreda grid reference is between 7
0
 N to 8

0
 N latitude and 

33
0
 E to 35

0
 E longitude. The administrative center of the district is Abol, and the total 

surface area coverage of the district is 2,586 km
2
. Despite being the most economically 

developed woreda in the region, its economy is mainly based on agriculture, with no 

agricultural cooperation in place. The district has a forest cover of around 20%, according 

to the Central Statistical Agency (CSA) report of 1995. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Abole kebele 
Pinkyow Kebele 
  

Fig. Map of the Study Area 
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Gambella Woreda is composed of 13 kebeles, according to its administrative structure. The 

largest ethnic groups in the area are Anywa, Majang, and Komo, which make up more than 

90% of the population. The remaining population is made up of highlanders from Amhara, 

Kaffa, Gurage, Kambata, Tigrai, and Oromo ethnic groups, which cover less than 10% of 

the population.  

According to the gambella Woreda Health Office's 2018 report, the total population of 

Gambella Woreda is 15,615, with 8,099 males and 7,516 females.  

The mean annual temperature in Gambella Woreda ranges from 17.3℃ to 28.3℃, with the 

absolute maximum temperature occurring in mid-March at around 45℃, and the absolute 

minimum temperature occurring in December at 10.3℃. The annual rainfall in the lower 

altitudes of the woreda varies from 900-1,500 ml, while at higher altitudes, it ranges from 

1000-1,700 ml. The annual evapotranspiration in the area reaches about 1,612 ml, with the 

maximum value occurring in March at around 212 ml, according to Jember, Ketema, and 

Prem. The rainy season starts at the end of April and lasts until October, with the maximum 

rainfall occurring in July. The woreda has two main harvesting times, Meher and Belg, with 

crops being harvested from September to February and from March to August, respectively. 

The Baro River crosses almost 90% of the kebeles in the woreda. Due to favorable soil, 

topography, and climate conditions, Gambella Woreda is known to be one of the most 

fertile areas in Gambella Region and is suitable for growing various types of tree species. 

 

3.2 Types and Methods of Data Collection 

3.2.1 Types and Sources of Data 

For this study, both primary and secondary data were collected. Secondary data sources 

included various published documents, seminar papers, project reports, and legal 

documents from relevant offices. On the other hand, primary data were collected through 

questionnaires, interviews with individuals and key informants, focus group discussions 

(FGDs), field observations, These methods were used to gather information directly from 
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the study area and its inhabitants, providing first-hand insights into the tree diversity and 

agricultural practices of smallholder farmers in Gambella Woreda. 

 

3.2.2 Household Selection 

To conduct this study, five kebeles were selected purposively, namely Abol kebele, Abol 

ker kebele, Opagna kebele, Pinkiu kebele, and Siri kebele. These kebeles were chosen due 

to the widespread practice of tree planting in farmlands and their accessibility for 

conducting the study. A total of 50 households were randomly selected for interviews and 

tree diversity assessments. This sample size was deemed sufficient to gather representative 

data on the tree diversity and agricultural practices of smallholder farmers in Gambella 

Woreda. As the sample Kebeles have no equal number of total households (HHs), unequal 

number of samples was assigned to them for the sake of sample proportionality as shown 

below. 

Table 1: Sample Determination from Each Kebele 

Kebele Total HHs Percentage Sample 

drawn 

Abol twon 326 18.294 9 

Abol ker 203 11.391 6 

Opagna 274 15.375 8 

Pinkew 545 30.583 15 

Siri Mejang 434 24.354 12 

Total 1782  50 

 

Random sampling method was used in this study to ensure that all potential participants 

had an equal chance of being selected. This technique was used to avoid any potential 

biases that could arise from non-random selection methods. By selecting participants 

randomly, the sample was more likely to be representative of the larger population, which 
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increased the generalizability of the findings. Therefore, random sampling was deemed an 

appropriate method for selecting participants in this study. 

 

3.2.3 Household Survey Methods 

To achieve the specific objective of investigating the socioeconomic factors that influence 

tree diversity in the agricultural landscape of Gambella Woreda, semi-structured 

questionnaires, focus group discussions (FGDs), and personal observations were employed. 

Appendix A provides more information on the questionnaires used.  

A face-to-face, semi-structured interview was conducted with sampled individuals to 

collect primary data.    

The questionnaire was tested with 15 randomly selected households, and based on the 

results of the pre-test, necessary modifications were made, such as avoiding repitition, they 

have told me that, the questionnaires was prepared brefilly and accurately                   

Enumerators who were knowledgeable about the area were recruited from the study areas 

and were informed about the objectives, methods of data collection, and interviewing 

techniques. 

 

The interviews were conducted with smallholder agricultural landowners to collect 

necessary information, including the size of their agricultural land per hectare owned. 

Therefore, the surveys were translated from English to Amharic and/or to dha-agnwa 

language orally by the help of translator. The translator was used in all cases to conduct the 

surveys and ensure that the meaning of the questionnaires was accurately conveyed.  

 

Two FGDs, each containing 6-10 people, were conducted in each kebele to support and 

cross-check the information provided by individual respondents. FGDs also helped to 

obtain important information that was not covered by the individual questionnaires. These 

methods were used to gather comprehensive data on the socioeconomic factors affecting 

tree diversity in the study area. 
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3.2.4 Biodiversity Inventory Methods 

To obtain species inventory data, a complete enumeration was conducted in sample 

farmlands to assess plant diversity, frequency, and density. A total of 50 farmlands were 

sampled in five kebeles, and in each farmlands, all tree species were identified and counted 

in the field. The identification and nomenclature of the species followed the Flora of 

Ethiopia and Eritrea, as well as other related literature sources such as Berhan et al,. (1989), 

Edwards et al. (1995), Edwards et al. (1997), Edwards et al. (2000), Hedberg et al. (2003), 

Tadesse (2004), and Tesemma, (2007). These sources were used to ensure accurate and 

consistent identification of the tree species in the study area. 

 

3.3 Data Analysis 

For this study, all data collected were coded, entered, summarized, and analyzed using 

Microsoft Excel 2016 and Statistical Package for Social Science (SPSS), Version 26. 

Descriptive statistics were used to analyse household demographic variables and 

socioeconomic characteristics. These statistical tools provided detailed summaries of the 

data, including measures of central tendency, variability, and frequency distributions.

Correlation analysis was conducted to test the strength and direction of the relationship 

between independent variables and the dependent variable (species richness). The results of 

the correlation analysis were used to gain insights into the socioeconomic factors that affect 

tree diversity in the study area. 

 

3.3.1 Method of Analysis of Tree Inventory Data 

To evaluate plant diversity in the study area, the Shannon-Wiener diversity index, Sorenson 

similarity, and dissimilarity indices were calculated. The Shannon index (H') was used to 

measure the relative abundance of different species. This index is highly sensitive to sample 

size and gives more weight to rare species (Wiener, 1948, cited by Negash et al, 2012). The 

Shannon index was calculated using the following formula: 
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                     ∑   (    )
 

   
……………………. (1) 

Where P is the proportion (n/N) of individuals of particular species (n) divided by the total 

number of individuals (N), ln is the natural log, Σ is the sum of the calculations. 

 

Species evenness expresses how evenly the individual species of the community are 

distributed. It was calculated as: 

    
    ⁄ …………………………………………………………………………….....…. (2) 

H‟= Shannon diversity index 

        …………………………………………..…………. (3) 

lnS is the natural logarithm of species richness  

Species evenness ranges from zero to one, with zero indicating no evenness and one 

indicating complete evenness. To measure the similarity or dissimilarity of the different 

sampled communities, Sorenson indices were used.  

 

 

………………………….…… (4) 

Where C is the number of species the two communities have in common 

S1 is the total number of species found only in community 1, and  

S2 is the total number of species found only in community 2.  

 

This index can also be modified to a coefficient of dissimilarity by taking its inverse:  

                             ………………………… (5) 

Relative frequency can be calculated as: 

Sorenson‟s Coefficient (CC) = 

2C 

2C+S1+ S2 
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    ………..….... (6) 

The relative density, in a similar way, was also computed by the formula;  

                  
                      

              
    …………..……… (7) 
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4 RESULTS AND DISCUSSIONS 

 

4.1  General Study Population Characteristics 

 

A total of 39 male headed households (78%) and 11 females headed households (22%) 

were included in this research. The study included a total of 50 respondents, whose ages 

were distributed across five categories: 15-24 (6 respondents, 12%), 25-34 (10 respondents, 

20%), 35-44 (6 respondents, 12%), 45-54 (13 respondents, 26%), and 55 and above (15 

respondents, 30%) (Table 2). The median land size for all households was 1.26he, where 

the minimum land size being 0.125he and the maximum land size 10he. 

 

Table 2: Age Groups of the Respondents 

 Frequency Percent 

 15-24 6 12.0 

25-34 10 20.0 

35-44 6 12.0 

45-54 13 26.0 

55 and above 15 30.0 

Total 50 100.0 

 

The respondents' education levels were categorized into five groups: those who can't read 

and write (24%), those who can read and write (22%), those who completed 1-4 grades 

(28%), those who completed 5-8 grades (22%), and those who completed high school (4%) 

(Table 3). 
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Table 3: Education level of household head 

 Frequency Percent 

 Can't read and write 12 24.0 

Can read and write 11 22.0 

1-4 grade 14 28.0 

5-8 11 22.0 

High school 2 4.0 

Total 50 100.0 

 

4.2 Tree Species Diversity, Abundance and Distribution 

The study found a total of 39 tree species belonging to 21 families in the small holder's 

agricultural landscape of the study area. The most frequent family found in the study was 

Fabaceae (7 species). Ebenaceae and Moraceae were tied for the second most frequent 

family, with each having 3 species present in the farmlands. Other families with two 

species each were Meliaceae, Rubiaceae, Rutaceae, Ulmaceae, Balanitaceae, 

Anacardiaceae,  Combretaceae,and Boraginaceae. The remaining families - 

Flacourtiaceae, Loganiaceae, Sterculiaceae, Apocynaceae, Asteraceae, Moringaceae, 

Myrtaceae, Euphorbiaceae, Proteaceae, and Bignoniaceae - were represented by only 1 

species each (fig. 1). 

This finding of Fabacea as a dominant species family is in line with the report of Endale et 

al. (2017) who assessed tree species in the farmlands of semi-arid East Shewa Zone. 

However, the number of tree species and the families were lesser than the report of Munish 

et al., (2008), who conducted an assessment in in 90 randomly selected individual 

farmlands and identified 47 tree species belonging to 23 families in Usambaras Tanzania. 
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Figure 1: Tree Species Family Frequency in the Study Area 

Table 4: Descriptive Statistics of Species Richness 

 N Minimum Maximum Mean Std. Deviation 

Number of Species  50 11.00 24.00 16.1200 3.47375 

 

The descriptive statistics presented above provides a summary of the distribution of species 

richness across the study farmlands. The mean number of species present was 16.12, with a 

range from 11 to 24 species. The standard deviation of 3.47 indicates that there was some 

variation in species richness across the farmlands, with some having more or less than the 

average number of species present. The number of species found in this study is higher than 

previous report from Nepal farmlands (30) (Kharal and Oli, 2008). 
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4.3 Frequency and Density of the Species 

 

The most frequent species found in the study farmlands were Mangifera indica, 

Azadirachta indica, and Diospyros mespiliformis, with 38, 33, and 30 occurrences 

respectively (table 5).  

Mangifera indica, also locally known as manga, is a widely cultivated fruit tree and is 

highly valued for its fruit, according to the respondents. Azadirachta indica, also locally 

known as Biy Biy (neem), is an important plant with a wide range of uses,such as 

shade,firewood for recreation and so on Diospyros mespiliformis, locally known as 

Orowyyee (Agn), is a slow-growing tree that produces edible fruit and is reported to be 

used for shade and traditional medicine. 

Other tree species such as Oncoba spinosa, Balanites aegyptiaca, Entada abyssinica, 

Moringa stenopetala and Terminalia laxiflora. These species are also valued for their 

various uses, including as sources of food, medicine, timber, and firewood. 

 

Table 5: Most Frequent Species in the Study Area 

S.no  Local Name Species Name Frequency Relative 

frequency 

1.  Manga (mjg) Mangifera indica 38 4.589372 

2.  Biy biy (Agn) Azadirachta indica 33 3.985507 

3.  Orowyyee (Agn) Diospyros mespiliformis 30 3.623188 

4.  Adiquala (Agn) Oncoba spinosa 27 3.26087 

5.  Toyun (mjg) Balanites aegyptiaca 27 3.26087 

6.  Pok (Agn) Entada abyssinica 26 3.140097 

7.  Shiferaw (A) Moringa stenopetala 25 3.019324 

8.  Jukul (mjg) Terminalia laxiflora 24 2.898551 

9.  Toow (Agn) Balanites aegyptiaca 24 2.898551 

10.  Downg (Agn) Gardenia ternifolia 23 2.777778 

Key: Agn = Agnuak, Mjg = Mejang, Am = Amharic 
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The top dense species found in the study farmlands were Mangifera indica, Grevillea 

robusta, Acacia abyssinica, Azadirachta indica, Ficus sur, Cordia africana, Croton 

macrostachyus, Moringa stenopetala, Lepidotrichilia volkensii, Diospyros mespiliformis, 

and Acacia nilotica (table 6).  

Mangifera indica had the highest density, with 225 individuals found in the study area. 

Grevillea robusta, and Acacia abyssinica, were the second and third most dense species, 

with 72 and 65 individuals respectively. Grevillea robusta, is a fast-growing tree that is 

often planted for timber and fuel-wood. Other dense species included Azadirachta indica, 

Ficus sur  Cordia africana, Croton macrostachyus, Moringa stenopetala  Lepidotrichilia 

volkensii, Diospyros mespiliformis, and Acacia nilotica. These species are also valued for 

their various uses, including as sources of food, medicine, and timber. 

Table 6: The densest Tree Species in the Study Area 

S.no Local Name Species Name Density Relative 

density 

1.  Manga (mjg) Mangifera indica 225 12.90138 

2.  Gravila Grevillea robusta . 72 4.12844 

3.  Grar (A) Acacia abyssinica. 65 3.727064 

4.  Biy biy (Agn) Azadirachta indica 64 3.669725 

5.  Shola Ficus sur  60 3.440367 

6.  Dampaeu 

(mjg) Cordia africana 56 3.211009 

7.  Bisana Croton macrostachyus 51 2.924312 

8.  Shiferaw (A) Moringa stenopetala 48 2.752294 

9.  Kijang (Agn) Lepidotrichilia volkensii 48 2.752294 

10.  Orowyyee 

(Agn) Diospyros mespiliformis 46 2.637615 

11.  Alaro (Agn) Acacia nilotica 46 2.637615 
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The Shannon Diversity index (H') of 3.31 suggests that there is a high level of diversity 

among the tree species present in the study farmlands. This index takes into account both 

the number of species present and their relative abundance, with higher values indicating 

greater diversity (table 7). 

 

The evenness (E) value of 0.91 indicates that the species present are relatively evenly 

distributed in terms of their abundance. This means that there is not a large dominance of 

any one species in the study area, which further supports the high level of diversity 

suggested by the Shannon Diversity index. 

 

The Sorenson Similarity index of 0.24 indicates that there is a relatively low degree of 

similarity between the tree species present in different farmlands of the five sample 

Kebeles. This suggests that there is a high degree of variation in the tree species 

composition across the Kebeles in the study area, which may be influenced by factors such 

as soil type, topography, and land use history. 

 

Table 7: Tree diversity, Distribution and Similarity 

Shannon Diversity (H') Evenness (E) Sorenson Similarity 

3.31 0.91 0.243 

 

 

4.3 Socioeconomic Factors Affecting Tree Diversity in the Study Area 

4.3.1 Descriptive Analysis of Socioeconomic Variables 

 

The results of the survey conducted on 50 respondents show that 20% of them planted trees 

for soil health improvement, 6% for biodiversity conservation, 30% for climate change 



32 

 

mitigation, 32% for economic benefit, and 12% for other reasons. In terms of managing 

their trees, 32% prune their trees, 6% manage pests and diseases, 20% fertilize their trees, 

and 42% do nothing to manage their trees. Moreover, 54% of the respondents do not allow 

grazing on their farmland, while 46% do. As for irrigation, 74% of the respondents do not 

irrigate their farmland, while 26% do. In addition, 60% of the respondents do not use 

pesticides, while 40% do. (table 8). 

 

Table 8: Descriptive Statistics on Socioeconomic Variables 

Question Response 

Have you ever participated in any 

trainings related to sustainable farmland 

management? No (50%), Yes (50%) 

If you have planted trees, what was your 

primary motivation for doing so? 

Sol health improvement (20%), Biodiversity 

Conservation (6%), Climate change mitigation 

(30%), Economic benefit (32%), Other (12%) 

How do you manage your trees? 

Pruning (32%), Pest and disease mngt (6%), 

Fertilization (20%), I do nothing (42%) 

Do you allow grazing on your farmland? No (54%), Yes (46%) 

Do you irrigate your farmland? No (74%), Yes (26%) 

Do you use pesticides? No (60%), Yes (40%) 

Do you have access to market for your 

farm products? No (46%), Yes (54%) 

Access to Credit No (56%), Yes (44%) 

 

The survey results suggest that there are several factors that influence tree species diversity 

on farmland. Planting trees for climate change mitigation and economic benefit were the 

primary motivations for a significant proportion of respondents, while soil health 
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improvement and biodiversity conservation were fewer common motivations. This implies 

that encouraging farmers to plant trees for multiple benefits, including soil health, 

biodiversity conservation, and climate change mitigation, could help increase tree species 

diversity on farmland. Moreover, the survey results indicate that managing trees through 

pruning, fertilization, and pest and disease management is not a common practice among 

the respondents. This suggests that promoting best practices for managing trees could help 

increase tree species diversity on farmland. 

 

Additionally, the survey results reveal that allowing grazing on farmland leads to lower tree 

species richness. Therefore, promoting alternative livestock management practices that do 

not involve grazing on farmland could help increase tree species diversity. It was also 

found that access to markets and credit is limited for some respondents. Improving access 

to markets and credit could provide incentives for farmers to invest in planting and 

managing trees, which could ultimately increase tree species diversity on farmland. 

 

4.3.2 Correlation Analysis 

The table below presents the Pearson correlation coefficients between the number of 

species and various variables. The correlation coefficients indicate the strength and 

direction of the relationship between the variables. The correlation between the number of 

species and sex of respondents is very weak and insignificant with a value of 0.053 and a p-

value of 0.712. The correlation between the number of species and age of respondents is 

strong and significant with a value of 0.624 and a p-value of less than 0.01, indicating that 

as age of household head increases, the capacity of tree planting practice also increases 

(table 9).  

The correlation between the number of species and education level of household head is 

strong and significant with a value of -0.604 and a p-value of less than 0.01, indicating that 

as education level increases, the number of species decreases. The correlation between the 

number of species and land size of the sample household is strong and significant with a 
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value of 0.762 and a p-value of less than 0.01, indicating that as land size increases, the 

number of species increases.  

The correlation between the number of species and years of farming is strong and 

significant with a value of 0.606 and a p-value of less than 0.01, indicating that as years of 

farming increase, the number of species increases. This result agrees with the previous 

report by Kharal and Oli (2008) who found that the species diversity and species richness 

increase as the years of settlement of households increase. These authors also have reported 

a positive correlation between species richness and farmland size. 

 

The correlation between the number of species and participation in sustainable farmland 

management training is strong and significant with a value of 0.728 and a p-value of less 

than 0.01, indicating that participation in such training leads to higher species richness.  

 

The correlation between the number of species and allowing grazing on farmland is weak 

and significant with a value of -0.159 and a p-value of less than 0.05, indicating that 

allowing grazing leads to lower species richness. The correlation between the number of 

species and irrigating farmland is moderate and significant with a value of 0.528 and a p-

value of less than 0.01, indicating that irrigating leads to higher species richness. The 

correlation between the number of species and using pesticides is moderate and significant 

with a value of -0.415 and a p-value of less than 0.01, indicating that using pesticides leads 

to lower species richness.  

 

The correlation between the number of species and receiving financial or technical support 

for tree planting on farmland is strong and significant with a value of 0.697 and a p-value of 

less than 0.01, indicating that receiving such support leads to higher species richness.
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Table 9: Correlation Analysis between Species Richness and Socioeconomic Variables 

 Number of Species 

Number of Species Pearson Correlation 1 

Sig. (2-tailed)  

N 50 

Sex of respondents Pearson Correlation .053 

Sig. (2-tailed) .712 

N 50 

Age of respondents Pearson Correlation .624
**

 

Sig. (2-tailed) .000 

N 50 

Education level of household head Pearson Correlation -.604
**

 

Sig. (2-tailed) .000 

N 50 

Number of household members 

 

 

 

Pearson Correlation .124 

Sig. (2-tailed) .391 

N 50 

Land size of the sample household Pearson Correlation .762
**

 

Sig. (2-tailed) .000 

N 50 

How many years have you been farming? Pearson Correlation .606
**

 

Sig. (2-tailed) .000 

N 50 

Have you ever participated in any trainings 

related to sustainable farmland management? 

Pearson Correlation .728
**

 

Sig. (2-tailed) .000 

N 50 

Do you allow grazing on your farmland? Pearson Correlation -.159 

Sig. (2-tailed) .271 

N 50 
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Do you irrigate your farmland? Pearson Correlation .528
**

 

Sig. (2-tailed) .000 

N 50 

Do you use pesticides? Pearson Correlation -.415
**

 

Sig. (2-tailed) .003 

N 50 

Have you ever received any financial or 

technical support for tree planting on your 

farmland? 

Pearson Correlation .697
**

 

Sig. (2-tailed) .000 

N 50 
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5 CONCLUSION AND RECOMMENDATIONS 

 

5.1 Conclusion 

The study found that the study area had a high level of tree diversity, with a total of 39 tree 

species belonging to 21 families. The most frequent family found in the study was 

Fabaceae (7 species). The most frequent species found in the study farmlands were 

Mangifera indica, Azadirachta indica, and Diospyros mespiliformis. The Shannon 

Diversity index (H') of 3.31 suggests that there is a high level of diversity among the tree 

species present in the study farmlands. This index takes into account both the number of 

species present and their relative abundance, with higher values indicating greater diversity. 

 

The evenness (E) value of 0.91 indicates that the species present are relatively evenly 

distributed in terms of their abundance. This means that there is not a large dominance of 

any one species in the study area, which further supports the high level of diversity 

suggested by the Shannon Diversity index. 

 

The Sorenson Similarity index of 0.24 indicates that there is a relatively low degree of 

similarity between the tree species present in different farmlands of the five sample 

Kebeles. This suggests that there is a high degree of variation in the tree species 

composition across the Kebeles in the study area, which may be influenced by factors such 

as soil type, topography, and land use history. 

 

The survey results suggest that there are several factors that influence tree species diversity 

on farmland. Planting trees for climate change mitigation and economic benefit were the 

primary motivations for a significant proportion of respondents, while soil health 

improvement and biodiversity conservation were fewer common motivations. This implies 

that encouraging farmers to plant trees for multiple benefits, including soil health, 

biodiversity conservation, and climate change mitigation, could help increase tree species 

diversity on farmland. 



38 

 

Moreover, the survey results indicate that managing trees through pruning, fertilization, and 

pest and disease management is not a common practice among the respondents. This 

suggests that promoting best practices for managing trees could help increase tree species 

diversity on farmland. 

Additionally, the survey results reveal that allowing grazing on farmland leads to lower tree 

species richness. Therefore, promoting alternative livestock management practices that do 

not involve grazing on farmland could help increase tree species diversity 
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5.2 Recommendations 

Based on the findings of this study, the following recommendations are made to increase 

tree species diversity on farmland in Gambella Woreda: 

Encourage farmers to plant trees for multiple benefits, including soil health, biodiversity 

conservation, and climate change mitigation. This could be done through awareness-raising 

campaigns, training programs, and financial incentives. 

 

 Promote best practices for managing trees, such as pruning, fertilization, and pest 

and disease management. This could be done through training programs and 

extension services. 

 

 Promote alternative livestock management practices that do not involve grazing on 

farmland. This could be done through training programs, extension services, and 

policy changes. 

 

 Improve awareness for farmers. About tree species diversity 
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Appendices 

Appendix A 

 

Questionnaire  

Introduction  

Dear respondent, my name is Kokebnesh Korma Elala and I am a masters student of Addis 

Ababa University in the field of Plant Biology and Biodiversity Management & 

Environmental Science. In my master thesis, I want to assess Tree Diversity on Small 

Holder's Agricultural Landscape in Gambella Woreda of Gambella Region, Ethiopia. This 

questionnaire is to be answered by household head. Thank you for agreeing to take part in 

this important survey. I highly appreciate if you could spend a few minutes providing 

information about your household livelihoods and home garden. Your name and the 

information provided by you will be kept strictly confidential and only be used for 

scientific purposes. Feel free to leave the fields blank if you are not comfortable providing 

the requested information.  

Date of Interview_______________ 

1.1 Personal Information                            Kebele_______________ 

Age: 18-24        25-34                   35-44            45-54       55 and above  

Level of education:  

 I can read and write                  I can‟t read and write       1-4 grade  

 1-8 grade High school              Bachelor‟s degree and above  

Marital Status:   Married        Single              Divorced      Widowed  

Employment status:  Employee for wages       Farmer       Self-employed     Student  

  Retired  

Number household members_______ Males ____ Females ______  
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 I. Farm land Management and Tree diversity 

1 What is the size of your farmland?  

                Local units ....... he ....... 

2 What do you cultivate on this land? (Please encircle number/s of your choice) 

1 Vegetable                2 fruit trees 

      3 Both vegetables and fruit trees            4 other (Please specify) ______ 

1. Do you currently have trees on your farmland?  1. No   2. Yes  

2. How do you manage your trees? 

1. Pruning   3 Fertilization 

2. Pest and disease management 4 other  5. I do nothing 

3. Do you allow grazing on your farmland? 

1. No   2. Yes 

4. Do you irrigate your farmland? 

1. No   2. Yes 

5. Do you use pesticides? 

1. No   2. Yes 

6. Have you ever participated in any trainings related to sustainable farmland 

management? 

1. No   2. Yes 

II. Socio-Economic Factors 

1. How many years have you been farming? 

a. Less than 5 years 

b. 6-10 years 

c. 11-20 years 

d. More than 20 years 

2. What is your primary source of income? 
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a. Farming 

b. Employment 

c. Off-farm income 

d. Other (please specify) _____ 

3. Do you have secure tenure over your land? 

a. No   b. Yes 

4. Do you have access to market for your farm products? 

a. No  b. Yes 

5. If you have planted trees, what was your primary motivation for doing so? 

a. Soil health improvement 

b. Biodiversity conservation 

c. Climate change mitigation 

d. Economic benefit 

e. Other (please specify) ____ 

6. If you have not planted trees, what is primary reason for not doing so? 

a. Don‟t believe in tree benefits 

b. Lack of access to seedlings or planting materials 

c. Lack of financial resources  

d. Other (please specify) 

7. Have you ever received any financial or technical support for tree planting on your 

farmland? 

a. No   b. Yes 

8. If you have received support, what kind was it? 

a. Financial 

b. Technical  

c. Both financial and technical  

d. Other (Please specify) 

9. Do you have access to Credit? 

a. No  b. Yes 
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FGD Interview Guide 

1. What types of agricultural practices do you engage in? 

2. How do these practices affect the presence and diversity of trees in your area? 

3. What role do trees play in your farming practices and overall livelihood? How do you 

perceive their importance? 

4. In what ways do your agricultural practices affect the diversity of trees on your land? 

Can you share any specific experiences? 

5. How does access to markets for your farm products impact your decisions about tree 

diversity? Can you discuss any related challenges? 

6. What motivates you to plant or not plant trees on your farmland?  

7. What types of support or resources would help you enhance tree diversity on your 

farmland? Can you share your experiences with any support you have received? 

8. What resources (e.g., financial, technical) are available to you for managing tree 

diversity? 

9. Have you received any training or support related to tree management? If so, from 

whom? 

10. How does your community view tree diversity in relation to agriculture? Are there any 

communal practices or beliefs that influence tree management? 

11. Are there any local traditions or practices regarding tree planting and conservation? 

12. What challenges do you face in maintaining or increasing tree diversity in your 

agricultural landscape? 
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Appendix B 

Information on Tree Species  

S.no  Local Name Scientific name Family name  Uses 

1.  Adewu (Agn) Diospyros mespiliformis Ebenaceae Medicine, timber, 

firewood  

2.  Adiquala (Agn) Oncoba spinosa Flacourtiaceae Timber, medicine 

3.  Alaro (Agn) Acacia nilotica Fabaceae Firewood, 

Medicine, 

charcoal  

4.  Downg (Agn) Gardenia ternifolia Rubiaceae Edible (fruit), bee 

forage 

5.  Kijang (Agn) Lepidotrichilia volkensii Meliaceae Firewood, timber 

6.  Lemunat (Agn) Citrus sinensis Rutaceae Edible (fruit) 

7.  Lero (Agn) Celtis toka Ulmaceae Timber, fodder 

8.  Liu (Agn) Strychnos spinosa Loganiaceae Timber, Medicine, 

charcoal 

9.  Orowyyee (Agn) Diospyros mespiliformis Ebenaceae Shade, Medicine 

10.  Pok (Agn) Entada abyssinica Fabaceae Living fence, 

Medicine  

11.  Tenga (Agn) Antiaris toxicaria Moraceae Timber, 

Fiber(bark), 

medicine (leaves) 

12.  Toow (Agn) Balanites aegyptiaca Balanitaceae Shade, Fodder, 

Firewood 

13.  Cholmi (mjg) Lannea welwitschii Anacardiaceae Edible fruit, 

timber 

14.  Dampaeu (mjg) Cordia africana Boraginaceae Timber, shade 

15.  Dimmin (mjg) Diospyros mespiliformis Ebenaceae Firewood, timber, 

Medicine 

16.  Duwe (mjg) Baphia abyssinica Fabaceae Firewood, bee 
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forage 

17.  Gedem (mjg) Sterculia africana Sterculiaceae Firewood, Fencing 

18.  Jukul (mjg) Terminalia laxiflora Combretaceae Timber, medicine 

(bark) 

19.  Kogoden (mjg) Anogeissus leiocarpus Combretaceae Bee forage, 

Medicine, 

Firewood 

20.  Oleme (mjg) Celtis toka Ulmaceae Timber, Fodder 

21.  Tangnang (mjg) Gardenia ternifolia Rubiaceae Edible (fruit), Bee 

forage 

22.  Tengi (mjg) Antiaris toxicaria Moraceae Timber, medicine 

23.  Toyun (mjg) Balanites aegyptiaca Balanitaceae Timber, firewood, 

charcoal  

24.  Manga (mjg) Mangifera indica Anacardiaceae  Edible  fruit 

25.  Biy biy (Agn) Azadirachta indica Apocynaceae Live fence, 

timber 

26.  Grawa  (A) Vernonia amygdalina Del. Asteraceae  Forage, timber 

27.  Grar (A) Acacia abyssinicaHochst. Fabaceae Timber, 

medicinal  

28.  Shiferaw (A) Moringa stenopetala(Bak. f.) 

Cuf. 

Moringaceae Medicinal  

29.  Tringo (A) Citrus medica L. Rutaceae  Edible fruit 

30.  Wanza (A) Cordia africana Lam. Boraginaceae  Timber  

31.  Zeytuna  (A) Psidium guajava L. Myrtaceae  Edible fruit 

32.  Roka Tamaridus indica Fabaceae Fodder, 

firewood, 

medicine 

33.  Wacho Acacia Seyal, Del Fabaceae Firewood, 

shade, timber 

34.  Shola Fidcus sur Forssk Moraceae Timber, Shade 
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35.  Bisana Croton macrostachyus Euphorbiaceae Timber, 

Charcoal, bee 

forage 

36.  Gravila Grevillea robusta R. Proteaceae Timber, 

firewood 

37.  Tila Zaf Senna siamea Fabaceae Shade, 

Furniture, 

timber, 

firewood 

38.  Chipolo Kennedia robikanda Bignoniaceae Firewood, 

medicine 

 

Key: Agn = Agnuak, Mjg = Mejang, Am = Amharic  
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Appendix C 

Species Frequency and Density  

 

S.no  Local Name Species Name frequency Relative 

frequency 

Density Relative 

density 

1.  Manga (mjg) Mangifera indica 38 4.589372 225 12.90138 

2.  Biy biy 

(Agn) Azadirachta indica 33 3.985507 64 3.669725 

3.  Orowyyee 

(Agn) 

Diospyros 

mespiliformis 30 3.623188 46 2.637615 

4.  Adiquala 

(Agn) Oncoba spinosa 27 3.26087 42 2.408257 

5.  

Toyun (mjg) 

Balanites 

aegyptiaca 27 3.26087 43 2.465596 

6.  Pok (Agn) Entada abyssinica 26 3.140097 39 2.236239 

7.  

Shiferaw (A) 

Moringa 

stenopetala( Bak. f.) 

Cuf. 25 3.019324 48 2.752294 

8.  Jukul (mjg) Terminalia laxiflora 24 2.898551 41 2.350917 

9.  

Toow (Agn) 

Balanites 

aegyptiaca 24 2.898551 43 2.465596 

10.  Downg 

(Agn) Gardenia ternifolia 23 2.777778 31 1.777523 

11.  

Grar (A) 

Acacia 

abyssinicaHochst. 23 2.777778 65 3.727064 

12.  

Kijang (Agn) 

Lepidotrichilia 

volkensii 23 2.777778 48 2.752294 

13.  Shola Fidcus sur Forssk 23 2.777778 60 3.440367 

14.  Cholmi (mjg) Lannea welwitschii 22 2.657005 31 1.777523 
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15.  Dampaeu 

(mjg) Cordia africana 22 2.657005 56 3.211009 

16.  Oleme (mjg) Celtis toka 22 2.657005 39 2.236239 

17.  Tenga (Agn) Antiaris toxicaria 22 2.657005 38 2.178899 

18.  Wacho Acacia Seyal, Del 22 2.657005 37 2.12156 

19.  Chipolo Kennedia robikanda 21 2.536232 31 1.777523 

20.  Dimmin 

(mjg) 

Diospyros 

mespiliformis 21 2.536232 34 1.949541 

21.  Gedem (mjg) Sterculia africana 21 2.536232 35 2.006881 

22.  Tangnang 

(mjg) Gardenia ternifolia 21 2.536232 45 2.580275 

23.  Roka Tamaridus indica 20 2.415459 44 2.522936 

24.  Tengi (mjg) Antiaris toxicaria 20 2.415459 33 1.892202 

25.  

Adew (Agn) 

Diospyros 

mespiliformis 19 2.294686 35 2.006881 

26.  Gravila Grevillea robusta R. 19 2.294686 72 4.12844 

27.  

Grawa  (A) 

Vernonia 

amygdalina Del. 19 2.294686 43 2.465596 

28.  Kogoden 

(mjg) 

Anogeissus 

leiocarpus 19 2.294686 44 2.522936 

29.  Tila Zaf Senna siamea 19 2.294686 39 2.236239 

30.  

Bisana 

Croton 

macrostachyus 18 2.173913 51 2.924312 

31.  Duwe (mjg) Baphia abyssinica 18 2.173913 38 2.178899 

32.  Lero (Agn) Celtis toka 18 2.173913 24 1.376147 

33.  Liu (Agn) Strychnos spinosa 17 2.05314 22 1.261468 

34.  Alaro (Agn) Acacia nilotica 15 1.811594 46 2.637615 

35.  Lemunat Citrus sinensis 14 1.690821 18 1.03211 



56 

 

(Agn) 

36.  Zeytuna  (A) Psidium guajava L. 12 1.449275 17 0.974771 

37.  

Wanza (A) 

Cordia africana 

Lam. 10 1.207729 30 1.720183 

38.  Tringo (A) Citrus medica L. 9 1.086957 16 0.917431 
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Correlations 

 

Numb

er of 

Specie

s 

Sex of 

respond

ers 

Age of 

responde

nts 

Educati

on level 

of 

househo

ld head 

Number 

of 

househo

ld 

member

s 

Land 

size of 

the 

sample 

househo

ld 

How 

many 

years 

have 

you 

been 

farmin

g? 

Have you 

ever 

participate

d in any 

trainings 

related to 

sustainable 

farmland 

manageme

nt? 

Do you 

allow 

grazing 

on your 

farmlan

d? 

Do you 

irrigate 

your 

farmlan

d? 

Do you 

use 

pesticide

s? 

Have 

you 

ever 

receive

d any 

financia

l or 

technica

l 

support 

for tree 

planting 

on your 

farmlan

d? 

Do you 

have 

access 

to 

market 

for 

your 

farm 

product

s? 

Acce

ss to 

Credi

t 

Number of 

Species 

Pearson 

Correlati

on 

1 .053 .624** -.604** .124 .762** .606** .728** -.159 .528** -.415** .697** .747** .724*

* 

Sig. (2-

tailed) 
 

.712 .000 .000 .391 .000 .000 .000 .271 .000 .003 .000 .000 .000 

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

Sex of 

respondent

s 

Pearson 

Correlati

on 

.053 1 -.090 .139 .069 -.018 .124 .145 -.006 .125 -.138 .128 .006 .210 

Sig. (2-

tailed) 

.712 
 

.533 .337 .634 .904 .392 .316 .968 .385 .339 .374 .968 .143 
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N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

Age of 

respondent

s 

Pearson 

Correlati

on 

.624** -.090 1 -.586** -.029 .472** .459** .557** -.076 .473** -.245 .538** .563** .539*

* 

Sig. (2-

tailed) 

.000 .533 
 

.000 .843 .001 .001 .000 .599 .001 .087 .000 .000 .000 

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

Education 

level of 

household 

head 

Pearson 

Correlati

on 

-

.604** 

.139 -.586** 1 .183 -.454** -.426** -.609** .007 -.532** .207 -.435** -.719** -

.552*

* 

Sig. (2-

tailed) 

.000 .337 .000 
 

.203 .001 .002 .000 .963 .000 .149 .002 .000 .000 

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

Number of 

household 

members 

Pearson 

Correlati

on 

.124 .069 -.029 .183 1 .041 -.120 .030 -.105 -.164 -.080 .069 -.113 -.024 

Sig. (2-

tailed) 

.391 .634 .843 .203 
 

.775 .406 .839 .470 .256 .579 .636 .436 .870 

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

Land size 

of the 

sample 

household 

Pearson 

Correlati

on 

.762** -.018 .472** -.454** .041 1 .394** .613** .046 .534** -.323* .576** .653** .507*

* 

Sig. (2-

tailed) 

.000 .904 .001 .001 .775 
 

.005 .000 .750 .000 .022 .000 .000 .000 

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 
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How many 

years have 

you been 

farming? 

Pearson 

Correlati

on 

.606** .124 .459** -.426** -.120 .394** 1 .641** .124 .433** -.237 .478** .559** .529*

* 

Sig. (2-

tailed) 

.000 .392 .001 .002 .406 .005 
 

.000 .392 .002 .098 .000 .000 .000 

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

Have you 

ever 

participate

d in any 

trainings 

related to 

sustainable 

farmland 

manageme

nt? 

Pearson 

Correlati

on 

.728** .145 .557** -.609** .030 .613** .641** 1 .040 .593** -.327* .718** .843** .725*

* 

Sig. (2-

tailed) 

.000 .316 .000 .000 .839 .000 .000 
 

.782 .000 .021 .000 .000 .000 

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

Do you 

allow 

grazing on 

your 

farmland? 

Pearson 

Correlati

on 

-.159 -.006 -.076 .007 -.105 .046 .124 .040 1 .093 .229 .015 -.034 -.171 

Sig. (2-

tailed) 

.271 .968 .599 .963 .470 .750 .392 .782 
 

.519 .109 .916 .816 .234 

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

Do you 

irrigate 

your 

farmland? 

Pearson 

Correlati

on 

.528** .125 .473** -.532** -.164 .534** .433** .593** .093 1 -.391** .730** .547** .577*

* 

Sig. (2-

tailed) 

.000 .385 .001 .000 .256 .000 .002 .000 .519 
 

.005 .000 .000 .000 
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N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

Do you use 

pesticides? 

Pearson 

Correlati

on 

-

.415** 

-.138 -.245 .207 -.080 -.323* -.237 -.327* .229 -.391** 1 -.241 -.393** -

.313* 

Sig. (2-

tailed) 

.003 .339 .087 .149 .579 .022 .098 .021 .109 .005 
 

.091 .005 .027 

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

Have you 

ever 

received 

any 

financial or 

technical 

support for 

tree 

planting on 

your 

farmland? 

Pearson 

Correlati

on 

.697** .128 .538** -.435** .069 .576** .478** .718** .015 .730** -.241 1 .578** .640*

* 

Sig. (2-

tailed) 

.000 .374 .000 .002 .636 .000 .000 .000 .916 .000 .091 
 

.000 .000 

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

Do you 

have;acces

s to market 

for your 

farm 

products? 

Pearson 

Correlati

on 

.747** .006 .563** -.719** -.113 .653** .559** .843** -.034 .547** -.393** .578** 1 .656*

* 

Sig. (2-

tailed) 

.000 .968 .000 .000 .436 .000 .000 .000 .816 .000 .005 .000 
 

.000 

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

Access to 

Credit 

Pearson 

Correlati

on 

.724** .210 .539** -.552** -.024 .507** .529** .725** -.171 .577** -.313* .640** .656** 1 
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Sig. (2-

tailed) 

.000 .143 .000 .000 .870 .000 .000 .000 .234 .000 .027 .000 .000 
 

N 50 50 50 50 50 50 50 50 50 50 50 50 50 50 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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