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ABSTRACT: This study was carried out to examine the tree species diversity and abundance in a natural forest 

ecosystem in the Southwestern region of Nigeria. Data were collected from a four equal size sampling plot of 50×50m in 

a permanent sample plot section of Akure Forest Reserve. All living trees with DBH ≥ 10cm were measured and identified. 
A total of 956 trees were encountered. These trees were from 42 genera and 20 families. Celtis zenkeri belonging to the 

family of Ulmaceae was the species with the highest population distribution while Sterculiaceae was the dominant family 

in the study area. The Shannon-Wiener Diversity Index (Hˈ) of 3.196 and species evenness of 0.84 were obtained from 
the study area. The high values of diversity indices obtained indicated that the forest is rich in biodiversity and hence 

should be protected from any forms of disturbance to enhance sustainability as well as protect the rare species in it from 

going into extinction. 
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Forest degradation and deforestation continue to take 

place at alarming rates, and this has contributed 

significantly to the current loss of biodiversity (FAO 

2020). It has been estimated since 1990 that 420 

million hectares of the forested area have been lost 

through conversion to other land uses, although the 

rate of deforestation has reduced over the past three 

decades. The rate of deforestation between 2015 and 

2020 has been estimated to 10 million hectares per 

year, down from 16 million hectares per year in the 

1990s and the area of primary forest worldwide has 

also declined by over 80 million hectares since 1990 

(FAO 2020). As reported by Adekunle (2007), the 

major causes of deforestation include indiscriminate 

forest exploitation, forest clearance for agriculture, 

encroachment, and an increase in population. The 

tropical rainforest located in the southwest and 

southeast geopolitical zones of Nigeria is very 

complex and is known for its amazing wealth of plant 

species because of the favorable climatic condition of 

the area (Adekunle et al., 2007). Diversity has been 

defined as the measure of the heterogeneity of a site 

taking into consideration the number and density of 

the individual species (Ogunleye et al., 2004). Forests 

especially those in the tropics serve as stores for 

biodiversity but subsequent deforestation, 

fragmentation and degradation destroy the 

biodiversity as a whole. Also, habitats for wandering 

species including the endangered ones, are yet to be 

accounted for. Adekunle (2005), stressed the fact that 

overexploitation and weakness on law enforcement 

when it comes to conservation is the major reason for 

biodiversity loss in Nigeria. In addition, biodiversity 

assessment is very useful in evaluating the rate of 

forest depletion in our forest reserves to know the 

effect of various land use activities and curb the threat. 

(Hastrup et al., 2019). Illegitimate removal of trees in 

the forest causes an increase in global warming and 

shortages of wood for the wood-based industries and 

reducing the standard of living of the people. 

Therefore this called for inventory practices to know 

the abundance and diversities of forest trees for 

conservation purposes. Hence this study was carried 

out in the Akure Forest Reserve, Ondo State, Nigeria 

to know the status of the forest reserve in terms of 

species diversities and abundance. 

 

MATERIALS AND METHODS 
The Study Area: This study was carried out in the 

Akure Forest Reserve Ondo State, Nigeria (Fig 1). It 

covers an area of about 32 hectares (Adeduntan and 

Olusola 2013). It is geographically located in a humid 

rainforest zone of Akure South Local government area 

of Ondo State, Nigeria. It lies between latitudes7°16′ 
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and 7°18′ N of the Equator and longitudes 5° 9′ and 

5°11′ E of the Greenwich Meridian. (Adelakun and 

Adeoye 2019). Akure forest reserve has a tropical 

climate with prominent wet and dry seasons: the rainy 

season and the dry season. The rainy season generally 

occurs between March and October while the dry 

season occurs between November and February 

yearly. Also, the mean annual temperature is about 

26°C (minimum 19°C and maximum 34°C) 

(Adekunle et al., 2013). 

 

 
Fig 1: Map of the study area 

 

Method of Data Collection: Four equal size sampling 

plots were selected (50 x 50m) by adopting the 

systematic line transect method. All living trees with 

the Dbh ≥ 10cm in each plot were enumerated. Their 

Diameter at breast height (Dbh), Diameter at the base 

(Db), Diameter at the middle (Dm), Diameter at the 

top (Dt) and height (Ht) were measured using 

appropriate equipment. The botanical name of every 

tree encountered in each sample plot were recorded in 

the study site. Where a tree’s botanical name is not 

known straightaway, such trees were identified by 

their commercial or local names and were later 

translated to correct botanical names. Gbile (1984) and 

Keay (1989). 

 

Data Analysis: Basal area: The basal area of each tree 

in the sample plot was estimated using the formula: 

 

BA = 
𝜋𝐷2

4
 ……. (1) 

 

Where BA = Basal Area (m2), D = Diameter at breast 

height (cm) and π = pie (3.142). 

 

The total basal area for each of the sample plots was 

obtained by the sum of the BA of all trees in the plot  

Basal area per hectare was obtained by multiplying 

mean basal per plot with the number of 50 x 50m plots 

in a hectare. 

BAha = BAP X 4 ……….. (2) 

 

Where BAha = basal area per hectare 

 

Volume: The volume of an individual tree was 

estimated using Newton’s equation developed for 

trees volume estimation in the rainforest ecosystem. 

This equation is expressed as follows 

 

V= 𝜋𝐻
 ( 𝐷𝑏 

2 + 4𝐷𝑚   
2 + 𝐷𝑡

2

24
)…… … (3) 

 

Where V = Volume of tree (m3), Ht = Height; D2b = 

Diameter at the base, D2m = Diameter at the middle, 

D2t = Diameter at the top, π   =   Pie (3.142)  

 

Total Plot Volume was obtained by adding the volume 

of individual trees encountered in the plots. Mean 

volume for sample plots was calculated by dividing 

the total plot by the number of sampling plots (4). 

Volume per hectare was obtained by multiplying mean 

volume per plot VP with the number of 50 x 50m plots 

in a hectare. 

 

Vha = VP X 16…………. (4) 

 

Tree species classification and diversity indices: All 

trees were assigned to families and number of species 

in each family was obtained for tree species diversity 

classification. Frequency of occurrence was obtained 

for species abundance or richness. The following 

biodiversity indices were used to obtain tree species: 

richness and evenness within the forest. Species 
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relative density (RD) was obtained using the formula 

given by Oduwaiye et al. (2002):  

 

𝑅𝐷 =
𝑛𝑖

𝑁
×  10…………. (5) 

 

Where RD = relative density, ni = number of 

individuals of species i and N = total number of 

individuals in the entire population. 

 

Relative dominance was obtained using the formula 

given by Brashears et al. (2004):  

 

RDO = 
∑𝐵𝐴𝑖 𝑥 100

∑𝐵𝐴𝑛
…………. (6) 

 

Where RD0 = relative dominance, BAi = basal area of 

all individual trees belonging to a particular species i 

and BAn = stand basal area. 

 

Tree diversity was obtained using a mathematical 

formula that takes into account the species richness 

and abundance of each tree. The equation for the 

Shannon- Wiener diversity index given by Price 

(1997) that was used is: 

 

H1 = ∑ 𝑝𝑖
𝑠
𝑖=1 𝐿𝑛𝑝𝑖…… (7) 

 

H1 is the Shannon diversity index, S is the total number 

of species in the sample plot, pi is the proportion of a 

species to the total number of plants in the sample plots 

and Ln is the natural logarithm. 

 

Species evenness (E) in each of the plots was 

determined using Shannon’s equitability (EH) as stated 

by Kent and Coker (1992): 

 

𝐸 =
𝐻1

𝐿𝑛(𝑆)
 ………… (8) 

 

S is the total number of species in each plot 

 

RESULT AND DISCUSSION 
The results of this study showed the level of plant 

species diversity, richness and distribution in a typical 

tropical rainforest ecosystem in southwestern Nigeria. 

 

Summary of Tree Growth Variables in the study area: 

Table 1 revealed the summary of the tree growth 

variables encountered in the study area. 42 different 

species making a total of 239 individual tree species 

from 20 families were encountered in the demarcated 

plots. The values got for mean Dbh, mean height, basal 

area/ha and volume/ha were 63.69cm,13.59m,0.47m2 

and 3.02m3 respectively.   

 
Table 1: Summary of Tree Growth Variables in the study area 

 
 

Tree Species Diversity and Abundance: The tree 

species diversity and abundance in the study area are 

presented in Table 2. Based on the result a total 

number of two hundred and thirty-nine (239) 

individual trees were recorded with 42 genera from 20 

different families were identified in the study area. 

Shannon-weiner index of diversity (H') and species 

evenness had values of 3.18 and 0.84 respectively. 
 

Table 2. Tree Species Diversity and Abundance in the Study Area 

Biodiversity Indices  Values  

No. of Individual ha-1 956 

No. of Species  239 

No of Genera  42 

No of Family 20 

Shannon Diversity Index 3.18 

Evenness 0.84 

 

Family distribution of tree species in the Study Area: 

Table 3 shows that the family sterculiaceae has the 

highest number of species (6 different species), 

followed by Malvaceae family (4). Single tree 

species/family were recorded for Boraginaceae, 

Caesalpinioidae, Cecropiaceae, Ebenaceae, 

Euphorbiaceae, Olacaceae, Papilionaceae and 

Sapindaceae families. For species abundance/ha, 

Sterculiaceae family has the highest value of 208 

followed by Ulmaceae (172) and next to it is 

Apocynaceae (120) while the least (8) species 

abundance/ha was recorded for Caesalpinioidae, 

Cecropiaceae, Papilionaceae and Sapindaceae. 

 
Table 3: Family distribution of tree species in the study area 
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Diversity and Relative Dominance of families 

encountered in the study area: The result of the 

relative dominance is shown in Table 4. Sterculiaceae 

family has the relative dominant value of 20.82, next 

to it is Apocynaceae (20.16) followed by 

Boraginaceae (12.06) while the least of all the family 

is Ulmaceae (0.12). Sterculiaceae has the highest 

number of species (6). 

 

All the family species encountered in the entire plot 

were: Annonaceae, Apocynaceae, Asteraceae, 

Boraginaceae, Caesalpinioidae, Cannabaceae, 

Capparaceae, Cecropiaceae, Ebenaceae, 

Euphorbiaceae, Leguminosae, Malvaceae, Meliaceae, 

Moraceae, Olacaceae, Papilionaceae, Rubiaceae, 

Sapindaceae, Sterculiaceae, Ulmaceae. 

 
Table 4: Diversity and Relative Dominance of families 

encountered in the study area. 

 

 

This study revealed the level of plant species diversity, 

richness and abundance in the Akure forest reserve. A 

total number of nine hundred and fifty-six (956) 

individual trees were recorded; forty-two tree 

species were identified in the study area and were 

distributed in twenty (20) families. Sterculiaceae, 

Apocynaceae, and Baraginaceae were the most 

dominating families, this shows that the study area is 

rich in plants species. Hence, the presence of 

numerous tree species on a stand not only aids the 

conservation of more trees but other organisms as well 

(Amonum et al., 2019). The result of this study 

showed that the Sterculiaceae family has the highest 

dominant value of 20.82 with a total of 208 species 

and this is similar to the result of Adekunle et al. 

(2013) where Sterculiaceae was the highest dominant 

value with 32.84. 

 

However, Celtis zenkeri, Mansonia altissima, and 

Sterculia rhinopetala were observed to have higher 

value indices than the rest of the species observed. 

This finding is in agreement with the result of 

Adekunle et al. (2013) on these species. This could 

indicate that the conservation measures given to the 

forest favored these species to dominate the forest 

compared to other species with lower importance 

value (Omomoh et al., 2019). The species diversity 

obtained in the study site when assessed with the 

Shannon-Weiner (H') index was found to be 3.18. This 

result obtained indicated a high tree species diversity 

as stated by Magurran (2004) that a low H' value 

usually suggests a site with few species and a few 

dominant species, while a high H' value suggests 

considerably more species. (Amonum et.al 2019). 

This result is similar to that reported by Adekunle et 

al. (2013) who obtained 3.74 Shannon-Weiner Index 

(H’) for a Nigerian strict nature reserve. 

 

Conclusion: The results obtained from this study 

shows that the forest reserve lot of different 

biodiversity of which the occurrence of some of its tree 

species are higher than others, this biodiversity makes 

this forest home of forest tree species that require 

enhanced conservation and management efforts to 

promote forest sustainability, on the other hand, some 

of the species are rare, To protect these rare species of 

trees, conservation efforts should be enhanced to 

protect them from going into extinction. Therefore, 

knowing the species diversity and abundance of this 

forest helps to know its status in terms of trees species 

distribution and availability. Therefore to conserve 

and protect this forest, there should be adequate 

monitoring of the forest reserve from any form of 

human activities such as deforestation, farming and 

hunting.  
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