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Abstract  
Species diversity is the number of different species that are represented in a given community  
(a dataset). Species diversity consists of two components: species richness and species evenness. 
This study investigate species diversity at kasewe forest reserve, Moyamba District, Sierra leone. 
The aim of this research was to investigate plant species diversity, index of dominance, and 
dispersion within Kasewe forest. Two base lines of (100m each) were laid in two transect of 
length 60m and on each base line circular plots of (10m radius), were laid along each transect. 
Within each circular plot trees species with minimum diameter of 7cm were considered for 
enumeration. The Shannon weiner index, index of dominance and dispersion were used to analyze 
the data. In total, 8 plots were laid within an area of 1.18ha. A total of 160 tree species from 24 
plant families were enumerated in the study area. The most abundants tree species were: 
Guibourtia copallifera, (45) from the Caeselpiniaceae family, Fagarama crophalla,(24) from the 
Rubiaceae family, Dryetesau brevillei (20) from the Ohnaceae family, Anisophyllea laurina, (14), 
from Anacardiaceae, the Nosogordonia papaverifera, (13) from the Sterculiaceae family and 
Diospyros heudelotti 13 from the Ebanaceae family. The shannon weiner index of diversity 
calculated was 0.7451 while the index of dominance and dispersion were 0.13 and 56.7 
respectively.It was concluded that kasawe is under serious explotation pressure and if action is not 
taken immediately the reserve is going to be reduced to a farm bush or savanna in the nearest 
future. From this research a good number of plants were identified, their families and local names 
were also recoded.  
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Introduction  
Species diversity is the number of different species that are represented in a given 
community (a dataset). Species diversity consists of two components: species 
richness and species evenness. Species richness is a simple count of species, whereas 
species evenness quantifies how equal the abundances of the species are (Tomistol 2010). 
Species diversity is also influenced by the relative abundance of individuals in the species 
found in a community. Evenness measures the variation in the abundance of individuals 
per species within a community. Communities with less variation in the relative 
abundance of species are considered to be more “even” than a community with more 
variation in relative abundance (McGinley, 2014).  
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Biological diversity encompasses the complexity of all life forms, assessment and 
monitoring are only possible for specific aspects or particular, defined goals. There is no 
single, objective measure of biological diversity, only proxy measures appropriate for 
specific and, by necessity, restricted purposes. Species richness, for example, has a very 
wide natural variation from boreal to tropical forests. 
 
The diversity of life forms may be directly correlated to tree species diversity or inversely 
correlated as in transitional forest types characterized by diversity patterns at different 
geographic scales. According to (Brian, 2004), floristic analyses are very useful for 
identifying spatial patterns in plant diversity. 
 
It is estimated that more than half of the plant species occur in the tropical rain forest 
(Wilson, 2000 and Brian, 2004). The vegetation survey carried out in 1953 considering 
the ecology of Sierra Leone estimated that the forest cover account for about 11,088.13 
km² of which forest reserve cover 519.38 km² and close forest cover 10560.75 km². 
further survey conducted by (FAO, 1982) proved that 7.2 km2, that is 87% of the total 
land area was occupied by forest.  
 
The predominant natural vegetation in Sierra Leone is found in the western extremity of 
the upper Guinean Forest formation. This region hosts rich indigeneous flora and fauna, 
including endemic species that are rare and threatened (GOSL, 2010). 
 
However, only 5% of this land area (365,000 ha) today is closed high forest located 
largely in reserve of the eastern part of the country, but with some reserve in the western 
area of Freetown Peninsular. The rest of the country is now presently covered with 
secondary forest (26,000 ha) because of various stages of degradation from agriculture, 
settlement, wildfire etc (White, 1983).  
 
The main rainforest of West Africa has been embarked as one of the world biodiversity 
hotspot (FAO, 2005). The hottest spots for species diversity are tropical rainforests. 
Tropical rainforests comprise only 7% of all land on Earth yet are home to nearly 50% of 
all the species on Earth (McGinley, 2014). 
 
This forest extends from Togo to Senegal, and is referred to as the upper Guinea forest 
(White, 1983). The Upper Guinea forest is separated from the rest of the African rain 
forest by the Dahomey gap, a wood land savannah, which extends into Togo and Benin 
from North of the gulf of Guinea (Davies, 1987). Upper Guinea forest harbors a large 
number of endemic plant and animal species. It is estimated that about 2800 vascular 
plant can be found in the upper Guinea forest, of which 22% are endemic to the region. 
Species diversity is not evenly distributed around the world or across continents. Thirty-
four biodiversity hotspots have been identified globally. These hotspots collectively 
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comprise just 2.3% of the Earth’s land surface yet hold especially high numbers of 
species that occur nowhere else – half the world’s plant species and 42% of all terrestrial 
vertebrate species (McGinley, 2014).  
 
Materials and Methods 
Kasewe forest reserve is largely located in Moyamba District (90%) and partly in 
Tonkolili District (10%) along the Freetown – Bo highway. The reserve lies between 
longitude 120 and 130 West from the greenwich and within the latitudes 80 and 90 South 
of the equator (Davies 1987). The study area cover a total forest area of 945.27ha with 
80% for production and 20% for protection. Kasewe forest reserve is an integration of 
plantation and an ever green natural forest though there are some decious trees. The mean 
annual rainfall in the study area ranges from 180mm- 200mm with mean annual 
temperature of 20-240c. In mid- February, the study area experiences the harmattan wind 
which dries all streams except the yaele river (Davies 1987).  
 
Sampling design  
Two base lines of 100m each were laid in the natural forest with two transects of length 
60m on each base line in an area of 1.18 ha. Circular plots were use for sampling because 
they have the advantage of reducing edge effects. On each transect two plots of 10m 
radius were demarcated with 10m interval between plots. In total 8 sample plots covering 
an area of 1.18 ha were laid. This was a simplifies method of Nduwamungu (1996). In 
each plot ,all trees 7cm above diameter at breast height (DBH, 1.3m above ground) 
were enumerated with the help of a local tree spotter. The local: names were later 
translated to scientific names using Trees of Sierra Leone (Savill et al, 1967). Parameters 
such as Dbh, Scientific names and heights were recorded for all tree species in each plot. 
 
Data analysis  
The data were analyzed using simple statistical tools. Models such as Shannon Weiner 
diversity index, index of dispersion and index of dominance were employed to analyze 
the data.  
 
Shannon Weiner index 
Shannon-wiener index is calculated in accordance with (Kreb 1989). 
H’    
Where  
Ho = Species diversity index 
Σ = the summation symbol 
pᵢ = the proportion of individual belonging to the ith species in the data base.  
In = natural logarithm 
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Index of dispersion 
Krebs (1989) states that, this is the simple method of detecting vegetation pattern and 
then test its goodness of fit with the Chi-squire [ 2] 
 
The variance -to- mean ratio which is also called dispersion index is calculated as follows 
Index of dispersion [I]= variance (s²) /mean [ ]. 
 
The variance –to-mean ratio is a good (if not the best) measure of dispersion. The chi-
square [ ²] to test the of goodness of fit of the index of dispersion is calculated as follows 
 = I* [n-1] 
Where: 
S2 = sample variance 
1= the index of dispersion 
n = the number of sample plot  
n- 1= degree of freedom. 
 
Index of dominance 
As reported by Krebs (1989), the dominance index measures the distribution of 
individuals among the species in a community and it is calculated using the formula 
below: 
C=Σ[ni-/N]² 
Where: 
ni= the number of individual species in the sample 
N= the total number of individuals (all species) in the sample 
 
Results and discussion 
Result  
Hundred and sixty (160) plant species were sample within two transcents. The index of 
diversity was 0.75 while plant dominance and of dispersion were 0.13 and 57.05 
respectively. The Chi- was 399.35. The over all mean for individual tree species was 
1.0125 
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Table 1: Summary of species richness, index of dominance and dispersion 
Parameters  Values Total  

Number of plots  
Area of sample plots 
Number of individuals species 
Number of families 
Shannon –Weiner index of 
diversity 
Index of dominance  
Index of dispersion 
Calculated Chi-Squire 

 8 
1.18ha 
160 
24 
0.7 
0.13 
57..05 
399.35 

8 
1.18ha 
160 
24 
0.7 
0.13 
57.05 
399.35 

 
Table 2: Scientific, species richness and dominance in the forest reserve  
 
No Scientific 

names 
Family Local names Plots  Ni 

1 2 3 4 5 6 7 8 
1 Pycnanthus 

angolensis 
Myristicaceae Gboyei 1 0 0 0 0 0 0 0 1 

2 Milicia regia Moraceaae Semei 2 0 0 0 0 0 0 0 2 
3 Fagarama 

crophylla 
Rubiaceae Kafei 2 6 1 5 1 0 3 6 24 

4 Guibouria 
copallifera 

Caesalpiniaceae Koboi 0 5 9 10 0 3 8 10 45 

5 Nosogordonia 
papaverifera 

Sterculiaceae Majajei 5 0 1 2 0 2 1 2 13 

6 Hymeno 
cardiaspp 

Euphorbiaceae Kpavajui 1 0 0 0 1 1 1 0 4 

7 Ochthocosmus 
africanus 

Ixonanthaceae Towanyei 0 0 2 0 0 0 0 0 2 

8 Dialium 
guinensis 

Caesalpiniceae Mambui 1 0 0 0 0 0 0 0 1 

9 Lannea 
inigritana 

Annonaceae Kwamamusie 0 0 0 0 1 0 0 0 1 

10 Diospyros 
heudeloti 

Ebenaceae Nduku- wolo 4 1 2 3 0 0 0 3 13 

11 Vertex gradiflora Rusaceae Lubea 0 1 0 0 0 0 1 1 3 
12 Xylopia 

aethiopica 
Annonaceae Hewei 0 1 0 1 4 0 7 1 14 

13 Anisophyllea 
laurina 

nacardiaceae Kandii 1 0 0 1 4 0 7 1 14 

14 Alioasca brifolia Rosaceae Nyegai 0 0 0 0 1 1 3 0 5 
15 Piptadenistum 

africanum 
Mimosaceae Mbelei 1 0 0 0 0 0 0 0 1 
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16 Crudia 
senegalensis 

Caesalpiniaceae Sengei 1 0 0 0 0 0 0 0 1 

17 Xylia Evansii Caesalpiniaceae Yilea 0 0 0 0 0 0 1 0 1 
18 Blighia 

welwitschii 
Sapindaceae Yokone 0 0 1 0 0 0 0 0 1 

19 Rauvolfia 
vomitoria 

Apocynaceae Kogie 1 0 0 0 0 1 0 0 2 

20 Monodora spp Annonaceae Sagbea 1 0 0 0 0 0 0 0 1 
21 Terminalia 

ivonrensis 
Caesalpiniaceae Bajii 0 0 0 0 1 0 0 0 1 

22 Rhizophora 
racemosa 

Rhizophoraceae Tengii 1 0 0 0 0 0 0 0 1 

23 Drypetesau 
brevillei 

Ochnaceae gbepee 6 3 1 3 0 0 4 3 20 

24 Phyllanthus 
disciodeus 

Euphorbiaceae Tigoi 0 0 0 0 0 0 1 0 1 

 Total    28 17 17 25 9 7 31 26 160 

 
Table 3: Summary of individual species and mean 
 

Plots 
No 

Number of individual tree species Mean 

1 28 0.18 
2 17 0.11 
3 17 0.11 
4 25 0.16 
5 9 0.06 
6 7 0.04 
7 31 0.19 
8 26 0.16 
Total  160 1.0125 

 
Disscusion 
The total number of tree species enumerated in the study area was 160 from 24 plant 
families. For a natural forest like Kasewe forest, the result shows that the forest is under 
serious deforestation threat and could collapse into a savanna farm bush if urgent 
protection mechanisn is not put in place. The most abundant tree species discovered in 
the 1.18ha were: Guibouria copallifera, (45) from the Caesalpiniaceae family, Fagarama 
crophalla, (24) from the Rubiaceae family, Drypetesau brevillei (20) from the, 
Anisophylla laurina, (14), from Anacardiaceae the Nosogordonia papaverifera, (13) from 
the Sterculiaceae family and Diospyros heudelotti (13) from the Ebanaceae family In a 
similar study conducted at Sigamba forest reserve, Nosogordonia papaverifera and 
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Terminalia ivorensis were found to be the most dominant tree species with over fifty 
eight (58) plant families in an area of 1.40 ha (Bangura, 2013). The difference could be 
attributed to the facts that Kasewe forest reserve is under exploitation threats due to 
population growth, settlement, charcoal burning, illegal logging and constant fire out 
break while Sigamba forest reserve is protected and monitored on daily bases (Bangura, 
2013).  
 
Kargbo (2009), also recorded 132 plant families within an area of 1.01 ha in the Gola 
forest. The Gola forest is the only remaining natural forest that is rich in biodiversity and 
is well protected from encroachers in Sierra Leone. The Gola Forest Reserve is rich in 
flora and fauna species far more than Singamba and Kasewe forest reserve. Increasing the 
area sampled increases observed species diversity both because more individuals get 
included in the sample and because large areas are environmentally more heterogeneous 
than small areas (Hill, 1973). 
 
The Shannon-Weiner index of diversity calculated for Kasewe forest reserve was 0.7451. 
This forest is far less when compared to the Simgamba forest which recorded 2.980 index 
of diversity (Bangura, 2013). However, the Gola forest is more diverse than both 
Singamba and Kasewe forest.  
 
The index of dominance estimated for the reserve was 0.13. This value is the same with 
the findings of Nduwamugu (1996), who came up with the dominance index of 0.13 for 
Miombo woodland in Tanzania. The work of Kargbo (2009), further lend credence to the 
index of dominance estimated in this research and it was 0.11. The index of dispersion 
for the sample area in Kasewe forest was found to be 56.7. 
 
Conclusion  
From this research, a good number of plants were identified, their families and local 
names were also recoded for future studies.  
 
It was concluded that Kasewe forest reserve is rich in plant species diversity. It was also, 
concluded that Guibourtia copallifera from the Caesalphiniaceae family was the most 
abundant tree species found within the study area.  
 
The gaps in some plots, indicates that kasawe forest is under overexplotation pressure and 
if action is not taken immediately the reserve is going to be reduced to a farm bush or 
savanna in the nearest future. It was also observed that trees species such as Anisophylla 
laurina, Fagarama crophalla were of local importance to the forest dueling communities 
either for energy, charcoal and poles. 
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