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Abstract: As part of agriculture, agroforestry has great contribution as in-situ conservation for global biodiversity, because it 

contains different components. Besides, it improves the livelihoods of smallholder farmers by providing various products and 

services. However, there are limited scientific evidence and studies so far available on the roles of agroforestry to biodiversity 

conservation. Objective of the current study was to assess contribution of agroforestry on woody species diversity, 

conservation to sustain rural livelihoods at Ginir district, Southeast Ethiopia. Totally, six villages were selected based on their 

respective distance from the accessible roads and their agroforestry potential. A total of 70 sample HHs were randomly selected 

from the farmers full practiced agroforestry categories based on proportions of their representation. For the inventory of woody 

species, the lengths of farm boundary plantations were divided into 10 m sections. One section was selected for every 50 m of 

boundary length. A quadrant size of 10 m × 5 m and 50 m × 50 m were used for homegarden and parklands were conducted by 

taken one quadrant sample for each agroforestry practice from a house head farm. Both qualitative and quantitative data were 

collected and analyzed. Measurement of diversity needed to quantify and characterize agroforestry practices according to the 

degree of diversity and to examined the relationship of different agroforestry practices and woody species diversity at the 

village level and Kebeles. The result showed that 67 woody species belonging to 36 families and 58 genera were identified. 

Miomosoidceae was the most dominant family with 10 (15%) species, followed by Myrtaceae family with 6 (9%) species, 

Anacardiaceae and Rutaceae family accounted for 8 (12%). In terms of species diversity, home gardens (2.47) were more 

diversified than parklands (2.33) and boundary plantation (1.98) in the overall study sites. Finally, it is concluded that 

Agroforestry were used to maintaining or as an option for maintaining native woody species to improve the rural community 

livelihoods of the rural farmers. 
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1. Introduction 

Agriculture is the dominant sector of the Ethiopian 

economy. It provides about 52 percent of the country`s gross 

domestic product, 85 percent of its employment and 90 

percent of its export earnings [2]. It is the main backbone of 

the economy and the major occupation of the Ethiopian 

population [3]. Rapid population growth and a long history of 

sedentary agriculture have changed the land use/land cover 

systems and caused environmental degradation in many 

developing countries including Ethiopia [4]. Majority of the 

people depend upon limited farmlands leading to further 

replacement of the forestland by agricultural land to feed the 

growing population. Agroforestry is dynamic, ecologically-

based natural resource management system that involves the 

integration of trees in agricultural landscape and rangeland 

diversifies and sustains production for increased social, 

economic and environmental benefits [5, 6]. 

To meet the current diverse people’s requirements 

application of agroforestry, which is more advantageous than 

mono-cropping [7]. Because agroforestry can improve the 

livelihoods of smallholder farmers by providing various 

products and services. It generates high income and 



 American Journal of Environmental Protection 2021; 10(4): 90-99 91 

 

minimizes risks in cropping enterprises. 

The major causes of woody species loss are linked to rapid 

human population growth rates and poverty. Woody species 

(trees and shrubs) are threatened in many different parts of 

the world and in our country. The density of woody species 

varies from place to place. Thus, woody species diversity can 

contribute to ecosystem productivity and sustainability under 

conditions of heterogeneity in species traits and 

environmental characteristics in agricultural landscapes [8]. 

The high diversity of species in homegardens, which 

combines crops, trees and animals having different uses and 

production cycles was considered as an essential component 

of sustainable agriculture because of the wide socioeconomic 

and ecological roles it plays in these systems. 

Diversity means different things to different people. Most 

often in natural or agricultural systems, species counts 

(species richness) are providing as the measure of diversity. 

Continuing this logic, diversification means adding more 

species. Species diversity, however, is a function of the 

number of species, and the evenness in distribution of 

species’ abundances [9]. The selective retention of woody 

species in agricultural landscapes is a traditional agroforestry 

practice in the smallholder sector of much of Africa [10, 11]. 

All forms of land use changes involving land resource 

utilization affect the biodiversity of an area directly or 

indirectly [12]. [13] indicated that 46% of the agricultural 

lands in the world have more than 10% of the tree cover, and 

7.5% of the agricultural lands have tree cover of more than 

50%. This shows that AFPs are potential areas of 

conservation of biodiversity outside the forests and protected 

areas. The presence (and future) of the woody species in 

agricultural landscapes ultimately depends on the farmers 

who own and manage the land and the principal value of 

woody species in agricultural landscapes lies in their utility 

to resource-poor farmers [14]. 

Smallholder farmers in the study areas also depend on 

subsistence farming system leading to further degradation of 

the forest and soil resources. On the other hand, there are 

promising agroforestry practices in areas but the potential of 

these practices in woody species diversity conservation to 

improving the rural community livelihoods of farmers was 

not documented. Although agroforesry has been practiced in 

the low land particularly in Ginir district of Southeast 

Ethiopia. But there is no studies on its potential to woody 

species biodiversity conservation in the areas. 

Objective of this study is to assess and identifying woody 

trees/shrubs species diversity in agroforestry practices and 

investigating their roles help to fully understand the potential 

of agroforestry practice in contributing to sustain woody 

species diversity conservation to rural community livelihoods 

improvement in Ginir District. 

2. Materials and Methods 

2.1. Description of Study Sites 

The study was conduct in Ginir district, Bale zone, 

Oromiya Regional State of Ethiopia. Bale zone which is 

about 540 km from Addis Ababa and 140 km from zone 

capital (Robe). Ginir is geographically located between 

latitudes 7°12'00'' to 7°2'00'' N and 40°40'00'' to 40°56'00'' E 

longitude (Figure 1). The topography of the area is generally 

characterized by flat, gentle slope to undulating terrain, with 

an altitudinal range of 1184 to 2363 m.a.s.l. It covers an area 

of 238,422.37 hectares and the mean annual temperature is 

about 23°C. The area is characterized by a bimodal rainfall 

pattern and distribution, and average annual rainfall is 900 

mm [15]. 

 

Figure 1. Map of the study area. 
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2.2. Study Site Selection 

Ginir district was selected purposively among the 17 

districts of the zone due to the presence of agroforestry 

practices. A reconnaissance survey was conducted with 

agricultural officer and DA of different Kebeles, to obtain 

good insights road accessibility and the presences of AFPs. 

Accordingly, three kebeles, namely, Canco, Odaroba and 

Arada tare were identified and selected purposefully based on 

the presence of agroforestry practice, better accessibility 

among the 29 Kebeles' in the district. Within each kebele, 

two villages were randomly selected. 

2.3. Woody Species Inventory 

Woody species such as trees and shrubs, including 

woody climbers, were considered in this study. In the 

present study, a tree was defined as single-stemmed woody 

perennial with diameter at breast height (1.3 m; dbh ≤ 2.5 

cm and height ≤ 1.5 m. A shrub was defined as a woody 

perennial with multiple-stems ≤ 2.5 cm dbh and height ≤ 1.5 

m, without a dominant stem [16]. Inventory of tree/shrub 

species was done out on farms of sampled households. For 

species richness calculations, all tree and shrub species on the 

farms were recorded following an approach used by [17]. For 

this inventory, woody species with dbh ≥ 5 cm (at 1.3 m 

height) was measured using caliper and/or diameter tape. For 

trees /shrubs forking at or just above 1.3 m, both stems were 

measured above the fork and the average was taken or treated 

as one tree. For trees /shrubs forking below 1.3 m, each stem 

measured and treated as two separate trees. For woody 

species or trees/shrubs with dbh below 5 cm, only stem count 

made to know abundance [18]. For the inventory of boundary 

plantations, [19] approaches were used. The length of 

boundary plantations was divided into 10 m sections. One 

section was selected for every 50 m of boundary length. 

When the length is less than 10 m, the actual length is 

considered. Inventory of homegarden trees, trees on parkland 

AF and grazing lands were conducted by taking one quadrant 

sample for each AFP from a HH farm based the approaches 

following [1] with some adjustments. Thus, for this study, a 

quadrant size of 10 × 5 m and 50 × 50 m were used for 

homegarden and AF parklands, respectively. 

For the identification of the farm and the local names of 

woody tree/shrub species on the farm, the owners of the land 

were involved in the counting and identification of species. 

For species identification, local names (vernacular names) 

adopted by framers and different reference materials are used 

to identify them and their botanical name arranged and 

recorded [20, 21]. 

2.4. Data Analysis 

Both qualitative and quantitative data were collected and 

analyzed. The qualitative data were collected and analyzed 

partially during the process of data collection, to be able 

immediately to identify gaps was filled through subsequent 

data collection. 

The quantitative data are first summarized, tallied and 

coded and processed, and was analyzed by means of 

Statistical Package for Social Sciences (SPSS) version 16 

software and with Microsoft Excel. By means of descriptive 

statistics, the mean, range, frequencies, percentages, 

minimum as well as maximum values of variables were 

calculate. 

Measurement of diversity needed to quantify according to 

the degree of diversity and to examine the relationship of 

different agroforestry practices and woody species diversity 

at the village level and KAs. Based on individual farms, the 

mean numbers of woody tree/shrub species per AFPs was 

estimate for each practice and at village level and KAs. The 

results from the diversity indices were further subject to 

ANOVA. Moreover, variation in the composition of species 

among the AFPs was determined by computing Beta 

diversity (β) and one-way ANOVA used to analyze the 

importance of AFPs. 

2.5. Woody Species Diversity Measurements 

2.5.1. Diversity Indices 

Measurement of diversity is needed to quantify and 

characterize AFPs according to the woody species diversity 

at the village level and KAs. Based on individual farms, the 

mean numbers of tree/shrub species per AFPs were estimated 

for each village and Kebeles. Although several quantitative 

descriptions are available for characterizing species diversity, 

the Shannon-Wiener and Shannon equitability (Evenness) [9, 

22] are commonly used and considered in this study. 

Richness and diversity of each AFP types were calculated as 

the number species, Shannon and evenness indices. In 

addition to this importance value index (IVI) was calculated 

to demonstrate the importance of individual tree/shrub 

species on farmland. The results from the diversity indices 

were further subjected to ANOVA. 

2.5.2. Shannon-Wiener Index of Diversity 

In species diversity study, two components are important: 

richness and evenness. The species richness refers to the 

number of species per farm while evenness refers to their 

relative abundance. To determine species richness of each 

farm, species index (S), which is simply the total number of 

tree/shrub species on a farm were calculated. However, this 

index does not indicate the relative proportion or abundance 

of a particular species on the farm. Hence models that 

incorporate both evenness and richness of relative abundance 

are required. Shannon index and Evenness measures (E) 

which are commonly used tools for these purposes [9] were 

calculated. Shannon diversity index (H'
'
) is high when the 

relative abundance of the different species in the sample is 

even, and decreases when few species are more abundant 

than the others. It is based on the theory that when there are 

many species with even proportions, the uncertainty that a 

randomly selected individual belongs to a certain species 

increases and thus the diversity. It relates proportional weight 

of the number of individuals per species to the total number 
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of individuals for all species [22]. 

The Shannon-diversity index (H') calculated, to analyse 

the diversity of tree/shrub species per farm and it was 

calculated as follows: 

H′ = ∑ ������
	
�
�                         (1) 

Pi = the proportion of individuals or abundance of the i
th

 

species expressed as proportion of the total abundance, lnpi 

=natural logarithm of pi and S= the number of species, i= 1, 

2, 3…s. 

2.5.3. Evenness (Equitability) Index 

Evenness (Shannon equitability) index (E) was calculated 

as follows to estimate the homogeneous distribution of tree 

species on farms. 

E =

�

����
=


�

���
=

∑ �������
���

���
                 (2) 

Where S = the number of species, Pi = proportion of 

individuals of the i
th

 species or the abundance of the i
th
 

species expressed as proportion of the total abundance. Thus, 

the measure of evenness (E) is the ratio of observed diversity 

to maximum possible diversity. E has values between 0 and 

1, where 1 represents a situation in which all species are 

equally abundant. From these calculations, species richness 

and heterogeneity as well as density of trees/shrubs were 

characterized for each farm. The values obtained, were then 

compared across the AFPs to test for the differences in 

species richness and evenness of trees. 

2.5.4. Similarity Indices (Ss) 

Similarity indices measure the degree to which the species 

composition of different systems is alike. Many measures 

exist for the assessment of similarity or dissimilarity between 

vegetation samples or quadrates. The Sorensen similarity 

coefficient is applied to qualitative data and is widely used 

because it gives more weight to the species that are common 

to the samples rather than to those that only occur in either 

sample [22]. 

The Sorensen coefficient of similarity (Ss) was given by 

the formula: 

�� =
��

����� 
                                (3) 

where, Ss = Sorensen similarity coefficient, a = number of 

species common to both samples, b = number of species in 

sample 1 and c = number of species in sample 2. 

2.5.5. Multiple Site Similarity Indices (Ss) 

The similarity of woody species diversity among the three-

land use types were analyzed by using a multiple-site 

similarity index using a multiple-site similarity measure. This 

method was used because similarity measures have 

restriction that is limited to pair wise comparisons even in a 

multiple-site study and this method overcomes this problem 

of covariance between pair wise similarities in a multiple site 

study [23]. 

This index was defined as: 

MSSI=
!"�!#�"#$!"#

!�"�#
                           (4) 

Where, MSSI = multiple site similarity index 

a = number of species site/community 1, b = number of 

species found in site/community 2, c = number of species 

found in site/community 3, ab = number of species common to 

site/community 1 and 2 system, ac = number of species 

common to site/community 1 and 3 system, bc = number of 

species common to site/community 2 and 3 system, abc = the 

number of species found in the three sites/community systems. 

2.5.6. Importance Value Index (IVI) 

The IVI indicates the importance of individual tree/shrub 

species in the land-use systems and was calculated with three 

components [22] as follows; 

%&'()*+&,-&./&�01 =
234564� 478�	�4 �4	

�6�78834564� 978�::	� �4	
∗ 100%                                                 (5) 

%&'()*+&	density	 =
G6��4378��H�I�H6�:	78�	�4 �4	

J7K�:�6��4378��H�I�H6�:	78�::	�4 �4	
∗ 100%                                            (6) 

%&'()*+&	dominance	 =
P7����� 478�	�4 �4	

J7K�:H7����� 478�::	�4 �4	
∗ 100%	                                               (7) 

IVI = Relative (density + frequency + dominance)                                                        (8) 

3. Results and Discussions 

3.1. Woody Species Diversity 

3.1.1. Woody Species Richness 

Diversity used to compute for species richness and species 

evenness of the plant community types in the vegetation. The 

result showed that a total of 67 woody species belonging to 

36 families and 58 genera were identified in the study area. 

The dominant families are Miomosoidceae (10), Myrtaceae 

(6), Anacardiaceae (4), Rutaceae (4) Papilionoideae (3) and 

Meliaceae (3) which accounts about 45% of the total woody 

plant species. This study result was like the result report by 

[24] in south-eastern rift valley escarpment of Ethiopia, [25] 

in Jimma, [26] in northwestern Ethiopia and [27] in Gununo 

watershed at Wolayitta zone. 

Among the total identified woody species, 60 were found in 

homegardens, 45 in parklands, and 39 in farm boundary 

plantations. The highest numbers of woody species were 

identified in homegardens than other agroforestry practices, 

which go with the findings of [26, 28, 29] who reported that 
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higher number of woody species were present in homegardens 

than other land use types. From the total 67 woody tree/shrub 

species identified and recorded at the study area, 58, 49 and 46 

were found at Odaroba, Aradachire and Canco kebeles, 

respectively. Farmers managed both exotic and native woody 

trees/shrubs. Out of identified woody species, 75% was 

indigenous and the rest was exotic species. Comparatively 

highest numbers of indigenous tree/shrub species were 

recorded at Aradachire Kebele as compared to other Kebeles 

(Figure 2). This result is alike as a study result done by [30] 

who gathered 55 woody species belonging to 31 families, 

where 47 of these species were indigenous and the rest exotics. 

Conversely, in south-west Uganda of Igazi highland, for 

instance, [11] found plantation with 69% exotic and 31% 

indigenous trees but the study conducted at different places. 

High number of, indigenous tree/shrub species in this study 

were relating might be to farmers' effort of maintaining the 

already existing species, planting and function of either 

household preference or best fit to the given ecology/climate. 

 

Figure 2. Percentage of indigenous and exotic tree/shrub species within kebeles at the study area. 

From the identified woody species, trees and shrubs 

accounted for 57% and 39% respectively, and the rest were 

climber and others. This study output is a like with the 

finding of [29, 28, 31, 32], who reported that the identified 

woody species were dominated by trees but the research 

conducted at different places. 

Woody species were different among Kebeles and villages 

in the parkland. Others study scholars reported by [33] in 

Tigray Region, [28] in South-Central Ethiopia and lower than 

study result identified by [34] in Southern Ethiopia. 

According to total frequencies distribution of all woody 

species of Coffea arabica, Eucalyptus camaldulensis, Chata 

edulis, Cordia africana, Croton macrostachyus, Mangifera 

indica, Albizia species and Persea americana were the most 

frequent, which were the top 19 dominant woody species 

constituting about 68% of the total (figure 3). 

 

Figure 3. Frequency distribution of tree/shrub species on sampled HH farms (N=70). 
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Table 1. Legend of Figure 3 (frequency distribution of tree/shrub species of the study areas). 

S/no Species name S/no Species name S/no Species name 

1 Coffea arabica 16 Casimiroa edulis 31 Balanites aegyptiaca 

2 E. camaldulensis 17 Rubus ellipticus 32 Rhamnus prinoides 

3 Catha edulis 18 Euphorbia tirucalli 33 Grewia villosa 

4 Cordia africana 19 Acacia oerfota 34 Cupressus lusitanica 

5 Acacia brevispica 20 Ehretia cymosa 35 Schinus molle 

6 Croton macrostachyus 21 Acacia abyssinica 36 Erythrina abyssinica 

7 Mangifera indica 22 A. sieberiana 37 Sesbania sesban 

8 Albizia gummifera 23 Citrus sinensis 38 Acacia saligna 

9 Eucalyptus globules 24 Annona senegalensis 39 Buddleja polystachya 

10 Persea americana 25 Carissa edulis 40 Embelias chimperi 

11 Albizia schimperiana 26 Citrus aurantifolia 41 Grevillea robusta 

12 Psidlum guajava 27 Justicias chimperiana 42 Azadirachta indica 

13 Jatropha acerifolia 28 Juniperus procera 43 Callistemon citrnus 

14 A. toritilis 29 Celtis africana 44 Rhusnatalensis 

15 Acacia bussei 30 Vernonia amygdalin, 45 Ilexmitis.. etc 

 

Related to species richness Coffea arabica, Mangifera 

indica, Persea americana and Albiza species are 

frequently observed in homegardens than other 

agrofoestry practices. The planting of various exotic and 

native woody species in the homegardens leads to higher 

species richness. The introduced woody species include 

exotic species, different fruit trees, cash crops and some 

species which were brought from the adjacent KAs and 

other localities. In general, this study result showed that 

the average or mean number of woody species of the 

sampled households at the study agroforestry practices in 

all Kebeles were 11, 3.13 and 1.9 in home-gardens, 

parklands and farm boundary, respectively. There were no 

significant difference in mean number of woody species 

among the Kebeles and villages in the same agroforestry 

practices (Table 1). 

Table 2. Mean ± std, number of species of agroforestry practices at the study Kebeles and villages of Ginir district, Southeast Ethiopia. 

S/no Kebele/PAs 

Agroforestrypractices 

Home-garden (n=70) park land (n=61) Farmboundary (n=64) 

Mean ± std Mean ± std Mean ± std 

1 Odaroba 10.00±2.28 2.70±1.05 1.93±0.70 

 
Village/zone 1 11.80±2.99 2.44±0.53 2.00±0.71 

Village/zone 3 12.22±1.4 3.00±1.55 1.83±0.75 

2 Arada tare 10.36±2.68 3.00±1.1 1.70±0.67 

 
Village/zone 1 10.92±3.15 2.72±0.65 1.80±0.75 

Village/zone 2 9.56±1.7 3.40±1.41 1.50±0.53 

3 Canco 10.57±1.9 3.70±1.18 1.90±0.72 

 
Village/zone 1 12.50±2.2 3.85±1.34 2.13±0.64 

Village/zone 2 10.60±1.65 3.50±1 1.75±0.75 

 Over all mean 11.00±2.3 3.13±1.1 1.90±0.70 

Table 3. Shannon index (H') and Evenness (E) of AFPs at the study villages and kebeles of HHs of the study sites. 

№ Kebele/Villages 

AFPs 

Homegarden Parkland Farm boundary Over all 

H' E H' E H' E H' E 

1 Odaroba 2.98 0.75 2.78 0.76 2.4 0.68 2.72 0.73 

 
Village/zone 1 2.14 0.67 1.48 0.51 2 0.72 

  

 
Village/zone 3 2.1 0.63 1.65 0.54 1.4 0.48 

  
2 Arada tare 2.78 0.74 2.81 0.80 1.8 0.54 2.47 0.69 

 
Village/zone 1 2.5 0.77 2.3 0.85 2.2 0.86 

  

 
Village/zone 2 1.64 0.49 1.9 0.66 2 0.72 

  
3 Canco 2.85 0.77 2.9 0.85 2.2 0.67 2.85 0.77 

 
Village/zone 1 2.6 0.90 2.63 0.60 1.85 0.74 

  

 
Village/zone 2 2.1 0.67 2.5 0.88 2.3 0.85 

  

 
Over all 2.87 0.75 2.83 0.80 2.33 0.63 2.67 0.73 

**Shannon index (H'), Evenness (E) and Agroforestry practices (AFPs). 

3.1.2. Mean Shannon Species Diversity Index and Evenness 

The overall mean Shannon- wiener diversity and evenness 

of woody species in the study sites were 2.7 and 0.73 

respectively. Mean Shannon species diversity of homegarden, 

parkland, farm boundary plantations were 2.47, 2.33 and 

1.98, respectively. The species diversity of homegardens in 

each site were higher than parklands and farm boundary 

plantations of the study area (Table 2). The observed trend 

might be due to the difference in land use types and functions 
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of woody species. The result indicated that the mean species 

diversity was higher in Canco (H'= 2.52) followed by 

Odaroba (H'=2.41) and comparatively lower mean species 

diversity recorded in Arda tare Kebele (H'=2.35) and mean 

species evenness ranged between 0.78 at Canco and 0.67 at 

Odaroba Kebele in the homegarden agroforestry practices. 

The maximum mean Shannon diversity (H'=2.98) was 

recorded at village-1 of Odaroba and the minimum (H'=1.64) at 

Village-2 of Arda tare kebele among homegarden agroforestry 

practices of the study sites. The overall mean Shannon- wiener 

diversity and evenness of woody trees and shrubs species in the 

study sites of homegardens were 2.47 and 0.74, respectively. 

Generally, this study showed that species richness, diversity and 

evenness varied with land use type or agroforestry practices, 

kebeles and villages, which confirmed agroforestry, were basic 

and important home for woody species conservation. [35-37, 28, 

26, 29, 33] reported that homegardens were more diversified 

than others. 

A Parkland practice involves the growing of trees and 

shrubs in wide spaces in croplands. Dispersed trees grown in 

farmlands characterize a large part of the Ethiopian 

agricultural landscape. Trees would be grown in a scattered 

form over a crop field, usually to minimize impact on the 

companion crop. The overall mean Shannon- wiener 

diversity and evenness of woody trees and shrubs species in 

the study sites of parklands were 2.33 and 0.68 respectively. 

The maximum mean Shannon diversity (H'=2.83) was 

recorded at village 1 of Canco and the minimum (H'=1.48) at 

Village 1 of Odaroba Kebele among parklands agroforestry 

practices of the study sites. 

In parklands, the high mean species diversity was recorded 

in Canco (H'=2.65) than Arda tare (H'=2.34) and Odaroba 

(H'=1.97) kebeles and the evenness index of woody species 

were 0.78, 0.77 and 0.60 respectively (Tables 2, 3 and 4). 

Various studies on woody species diversity of parkland 

Agroforestry report different diversity from different part of 

the regions [38, 28, 33, 26]. 

In general farm boundary plantations mean Shannon 

diversity of the study areas shown on (Tables 2, 3 and 4). 

This result indicated that the mean species diversity was 

higher in Canco (H'= 2.12) followed by Arada tare (H'=1.95) 

and the comparatively lower mean species diversity recorded 

in odarobaKebele (H'=1.93) and mean species evenness 

ranged between 0.75 at Canco and 0.63 at Odaroba kebele in 

the farm boundary agroforestry practices of study sites. The 

maximum mean Shannon diversity (H'=2.40) was recorded at 

village-1 of Odaroba and the minimum (H'=1.40) at Village 

of the same Kebele among farm boundary agroforestry 

practices of the study sites. 

The overall mean Shannon- wiener diversity and evenness 

of woody trees and shrubs species in the study sites of 

homegardens were 1.98 and 0.80 respectively. General the 

study find out mean values indicate significant difference 

(P<0.05) among Kebeles and villages in both woody species 

diversity and evenness in the same agroforestry practice of 

all practices of the study sites (Tables 2, 3 and 4). 

Table 4. Mean Shannon Diversity Index (H') in agroforestry practices with in a study Kebeles. 

PAs 
H 'of HG H' of PL H of FB 

Mini Maxi Mean Std. Mini Maxi Mean Std. Mini Maxi Mean Std. 

Odaroba 2.10 2.98 2.41b 0.50 1.48 2.78 1.97c 0.71 1.40 2.40 1.93c 0.50 

Aradatare 1.64 2.78 2.35c 0.59 1.90 2.81 2.34b 0.46 1.80 2.20 1.95b 0.22 

Canco 2.10 2.85 2.52a 0.38 2.50 2.83 2.65a 0.17 1.85 2.30 2.12a 0.24 

Total 1.64 2.98 2.47 0.44 1.48 2.83 2.33 0.53 1.40 2.40 1.98 0.31 

** Different letters following in mean values indicate significant difference (P<0.05) among Kebeles and villages in both woody species diversity and 

evenness in the same agroforestry practices with in the column. 

Table 5. Mean Shannon Diversity Evenness (E) in study Kebeles among agroforestry practices. 

AFPs HG PL FB 

 
Min. Max. Mean Std. Dev. Min. Max. Mean Std. Dev. Min. Max. Mean Std. Dev. 

Odaroba 0.63 0.75 0.68 0.06 0.51 0.76 0.60 0.14 0.48 0.72 0.63 0.13 

Aradatare 0.49 0.77 0.67 0.15 0.66 0.85 0.77 0.10 0.54 0.86 0.71 0.16 

Canco 0.67 0.90 0.78 0.12 0.60 0.88 0.78 0.15 0.67 0.85 0.75 0.09 

Total 0.49 0.90 0.74 0.11 0.51 0.88 0.68 0.14 0.48 0.86 0.80 0.13 

 

3.2. Similarity in Species Composition 

Similarity index of the study area ranged from 0.43 - 0.60 

(Table 5). Based on the presence and absence of woody 

species in the sampled plots /AFPs. There are similarities in 

plant species composition among the AFPs. Canco and 

Odaroba in district had the more similarity index, which 

means that they shared 47% of the woody plant species in 

common. On the other hand, Arada tare and Canco relatively 

had the least similarity index, which means that they share 

43% of the plant species. The multiple-site similarity index 

of Canco, Odaroba and Arada tare kebeles found to be 60% 

or about 60% species were overlapping between the three 

kebeles. This indicates that, the three study Kebeles have 

high overlapping species with each Kebeles (Table 6). 

The similarities in woody species composition were 

compared among the agroforestry practices/land uses. Based 

on the presence and absence of woody species in the sampled 

plots /AFPs. The highest similarity in woody species 

compositions (45%) was recorded between homegarden and 

parkland, while the lowest (39%) was recorded between 

parkland and farm boundary and 43% similarity observed 
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between homegarden and Farm boundary. The multiple-site 

similarity index of parkland, farm boundary and homegarden 

agroforestry practices found to be 57%. This indicates that, 

the three land uses have high overlapping species with each 

other. Syzygium guineense, Afrocarpus falcatus, Croton 

macrostachyus, Ocoteakenyensis and Polyscias ferruginea 

woody species were common to homegarden and parkland. 

Whereas, Croton macrostachyus, S. guineense and Ehretia 

cymosa were common for homegarden and farm boundary. 

Syzygium guineense, Croton macrostachyus, Persea 

americana, Psidium guajava and Coffea arabica are species 

commonly grown both in the parkland and farm boundary. 

About 57% species were overlapping between the 

homegarden, parkland and farm boundary. Woody species 

retained on parklands and homegardens are remnants of the 

natural vegetation which has once covered and some of the 

woody species planted by farmers were also native to the 

area and which species preferred by the farmers. 

Table 6. Similarity index of woody species among the agroforestry practices. 

№ Agroforestry practices Similarity (%) 

1 Parkland Vs homegarden 45 

2 Parkland Vs farm boundary 39 

3 Homegarden Vs farm boundary 43 

4 Parkland Vs homegarden Vs farm boundary 57 

Table 7. Similarity index of woody species among Kebeles at the study areas. 

№ PAs/Kebeles Similarity (%) 

1 CancoVs Arada tare 43 

2 CancoVs Odaroba 47 

3 Arada tare Vs Odaroba 45 

4 CancoVs Arada tare Vs Odaroba 60 

3.3. Mean Importance Value Index (IVI) 

To evaluate ecological and other benefits of each woody 

species recorded in the study site, their importance value 

index (IVI) was calculated and presented in (Table 7). The 

IVI of woody species recorded indicates the importance of 

individual woody species in the land use systems, which 

were associated with farmers’ species preferences and 

objectives. The interests of farmers for selection of species 

are linked with species market demand and service value. IVI 

is a composite index based on the relative measures of 

species frequency, abundance and dominance [22]. The 

highest IVI woody species in the overall study sites 

according to their importance were Coffee arabica, E. 

camaldulensis, Catha edulis, Cordia africana, Acacia 

brevispica, Croton macrostachyus, Mangifera indica, Albizia 

gummifera,. Eucalyptus globules, Persea americana, Albizia 

schimperiana, Psidlum guajava, Jatropha acerifolia, A. 

toritilis, have larger relative frequency values and contributed 

about 85% to the highest IVI. 

The major highest and top six of IVI in home garden were 

coffea arabica, Catha edulis, Cordia africana, Croton 

macrostachyus, Mangifera indica, Perse aamericana and 

Albizia gummifera were the top important species among the 

60 woody species that were recorded in the homegarden 

agroforestry practices of the study sites. The current result 

agrees with [39] who reported IVI value determined by 

density, frequency and relative dominance, [40] also revealed 

that species with the greatest importance values were the 

most dominant of particular vegetation. And this finding is in 

line with a similar study reported by [31] in Jabithenan 

district, Northwest Ethiopia. 

In the study parklands Croton macrostachyus, Cordia 

africana, Juneprous porcera, Acacia abyssinica, Casimiroa 

edulis, Mangiferaindica, Catha edulis and Vernonia 

amygdalina were the top important species among the 45 

woody species that were recorded in parklands agroforestry 

practices and land use system of the study sites. In study farm 

boundaries species like Rosa abyssinica, E. camaldulensis, 

Eucalyptus globulus, Psidlum guajava, Justicia 

schimperiana, Vernonia amygdalina and Jatropha acerifolia 

were the top important species among the 39 species that 

were recorded in farm boundary agroforestry practices and 

land use system of the study sites. 

4. Conclusions 

1) Farmers through their local knowledge will enabling to 

recognize the woody tree/shrub species diversity by 

identifying existences on farmland and retain them 

according to the spaces available and their compatibility 

with agricultural crops and household needs. 

2) Homegarden, Parkland and farm boundary plantation 

practices were the major agroforestry practices identified 

and recorded. Homegardens are more diverse and multi-

layered component than the rest because it is most 

preferred, introduced and planted/retained in AFPs. 

3) Miomosoidceae was the most dominate family followed 

by Myrtaceae due to their contribution to the farmers 

and the results confirm that the AFPs play a major role 

in conservation of native woody species. 

5. Recommendations 

Based on the findings, the following are recommended: 

1) To overcome the decline of woody species with 

increasing cultivation periods of land, some woody 

species which are highly valuable for the farmers and 

that has no negative effect on the productivity of the 

crops has to be introduced according tothe preferences 

of the farmers and agro-ecology fitness or adaptation of 

the species. 

2) Farmers’ indigenous knowledge and experiences shall 

be incorporated in the whole processes (planning, 

implementation,….) but this knowledge has not been 

well supported scientifically and encouraged and 

support them through extension services concerning 

management of woody species and others. 

3) Gov’t should encourage AFPs than focusing only on 

increasing crop production per unit area due to more 

advantages of agroforestry. 

4) Further studies should be carried out in multi-

disciplinary approaches in order to contribute for 
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holistic and sustainable development, e.g. Detail 

economic analysis on the components of agroforestry. 
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