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Abstract  

The permanent sample plot in Onigambari rainforest reserve, South-western Nigeria was 

enumerated for tree species composition and diversity. Systematic cluster sampling 

technique was adopted to allocate sample plots. 200m × 500m area and partitioned into 

200m × 200m tracts. The tracts were 100m apart. The clusters were located within the 

reserve where human interference on the vegetation is relatively low. In each of the sample 

plots tree species ≥ 10 cm DBH were enumerated and recorded. The total number of 136 

stands distributed among 35 species and eighteen families. From the result obtained, 

Triplochiton scleroxylon had the highest RIV (26.47), which is followed by Strombosia 

postulata (11.03), Cedrela odorata (4.41), Cola millenii (4.41) and Funtumia elastic (4.41). 

The dendogram of the study plots revealed two major clusters which consists majorly of 

Triplochiton scleroxylon in a cluster and Strombosia postulata and other species in the 

second cluster. Dominance index value of 0.09, Simpson index of 0.9, Shannon index of 2.96 

and Evenness index 0.55 were obtained from the diversity indices. The species richness was 

high while diversity index was moderate. Deforestation and other anthropogenic activities 

should be greatly curtailed to prevent further loss of biodiversity so that the forest reserve 

can perform other ecosystem functions. 
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Introduction 

Threats to tropical forests in Nigeria 

are similar to those in many other 

developing countries where many people 

are poor, relying largely upon natural 

resources for their subsistence resources 

that are harvested unsustainably. In 

Nigeria, more than 70% of the populace 

live in rural areas where they depend upon 

agriculture and other natural resources for 

their survival (FAO, 2010). 

Anthropogenic activities which results 

in forest degradation and deforestation 

disrupts structure and functions of the 

ecosystem with negative impacts on 

biodiversity and natural regeneration of 

the forests (Taiwo et al., 2019). In Nigeria, 

forests are lost through burning, shifting 

cultivation and logging of trees, thus 

reducing the potential of the forest to 

naturally regenerate and perform 

ecosystem functions as expected of a 

forest reserve. Onigambari forest reserve 
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has experienced a huge loss due to 

indiscriminate logging of trees as 

fuelwood, and farming activities leaving 

some parts of the forests degraded.  

The growing rural population puts 

increasing demands on the natural 

habitats, flora and fauna of Nigeria which 

has adverse effects on the forest. 

Indiscriminate forest exploration and 

encroachment in Nigeria forest will 

aggravate biodiversity loss, ecological, 

social and environmental loss. The 

importance of collecting adequate data for 

assessment of biodiversity cannot be over-

emphasised. Necessary data collected 

from forest reserves are used for policy 

formulations and planning for the purpose 

of achieving sustainable use and 

conservation of forest resources. Lack of 

adequate information on the extent and 

importance of biological components of 

any given ecosystem is a great hindrance 

to effective policy formulation and the 

sustainable management of such 

ecosystem (Adekunle, 2006). Most 

disturbing is the destruction of the lowland 

forest reserve estates of Nigeria and its 

genetic and timber resources through 

logging and conversion into agricultural 

plantations. The greatest force for forest 

destruction in the tropical regions as stated 

by Joseph and Adeniyi (2005) is due to 

increasing demand for wood and cropland 

pressure from agriculture, fuel by rapid 

increasing population growth combined 

with traditional agricultural practices such 

as shifting cultivation. Over exploitation 

of forest resources have led to the 

destruction and fragmentation of natural 

tree stands. Despite rapid changes in forest 

composition and structure, very few 

assessment of natural forest reserves have 

been undertaken in the recent time, this 

study will provide report of investigation 

on tree species enumeration, population 

and diversity of Onigambari forest reserve 

(Akinyemi et al., 2012). This study was 

carried out in Onigambari forest reserve, 

South West of Nigeria with a view to 

estimate the current tree species 

composition, enumeration and diversity, 

and also to come up with appropriate 

recommendation on conservation 

approach for the purpose of improved 

forest management. 

 

Materials and Methods 

Study Site 
Gambari Forest Reserve is located 

between Lat 7°26′N and Long. 3°54′E. 

The study plot lie within Gambari Forest 

Reserve about 17km South East of Ibadan 

along Ibadan/Ijebu-Ode road. The mean 

total annual rainfall is 1337mm, spread 

over 114 days of the year and falling 

mainly between March and October. The 

mean maximum temperature is 26.32°C 

while the mean minimum is 21.31°C 

(Larinde and Olasupo, 2011). Relative 

humidity is 74.28% (Oguntala, 1981). The 

topography is more or less flat. The soil is 

ferruginous on crystalline acid rocks of 

undifferentiated basement complex 

gneisses. The soil is sandy-loam overlying 

the laterised gravels by the decomposition 

of underlying schists and quartzites. The 

reserve is very near the northern limit of 

the tropical semi-deciduous rainforests. 

The derived savannah vegetation is just 

North of the zone. The mean total annual 

rainfall is 1337mm, spread over 114 days 

of the year and falling mainly between 

March and October. The mean maximum 

temperature is 26.32°C while the 

minimum is 21.31°C. Relative humidity is 

74.28%.
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Fig. 1: Map of Onigambari Forest Reserve, Oyo State, Nigeria 
Source: Salami et al. (2016) 

 

Methodology 

Sampling Technique 

Systematic cluster sampling technique 

was adopted to allocate sample plots. 200 

m × 500 m area referred to as clusters was 

partitioned into 200 m × 200 m tracts. The 

tracts were 100m apart. The clusters were 

located within the reserve where human 

interference on the vegetation is relatively 

low. Each tract was further divided into 

temporary sample plots of 50 m × 50 m. 

Eight plots were demarcated and located 

at each corner of the area. In each of the 

sample plots    

Field Sampling 
Systematic cluster sampling/ 

technique was used for plot location in 

each of the two sites. The 200 m × 500 m 

in area, referred to as clusters was 

partitioned into 200 m × 200 m tracts. The 

tracts were 100 m apart. The clusters were 

located within the reserve where human 

interference on the vegetation is relatively 

low. Each tracts was further divided into 

temporary sample plots of 50 m × 50 m. 
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Eight plots were demarcated and located 

at each corner of the area. In each of 

sample plots, species composition and 

abundance was recorded.  

Tree Species Identification 
The botanical names of every stands 

encountered in each sub-plot which was 

equal or above 10 cm DBH was recorded. 

Each tree was recorded fully in the field 

with extra effort made not to omit any 

eligible tree in a plot. This is to reduce the 

possibilities of any species omitted within 

the plot. 

Data Analysis 
The data collected were analysed into 

abundance, relative frequency and 

species diversity. 

Relative Importance Value (RIV) 

The Relative Importance Values (RIV) of 

all species were determined following 

Olubode et al. (2011). It was computed 

as: 

RIV = Relative Frequency × 100 

Relative Density 

Where:  

Frequency 

It is the number of occurrence of a 

species in a set of quadrats or area 

Relative Frequency 

It is a relative value of occurrence of a 

species in a set of quadrats to total 

species in the quadrats. 

Relative frequency  

=  Frequency of a species       ×   100 

Frequency of other species 

Density is the quantity of individual 

species to abundance of species per unit 

area. 

Density = Quantitative values of species 

Quadrat size /Number of quadrats laid 

Relative density was obtained using the 

formula; 

Relative Density  =     ni × 100 

N 

Where ni is the number of individual 

species 

N is the total number of different species 

in the entire population 

 

Species diversity was obtained from 

diversity indices using Paleontological 

statistics software (PAST 2.14) (Hammer 

et al., 2011). The following parameters 

were taken into account from the diversity 

index analysis: 

 

Results and Discussion 

Species Composition of Woody Flora 

Out of the one hundred and thirty six trees 

enumerated in the natural forest, thirty 

three woody species were found having 

seventeen families with Fabaceae-

Mimsoideae and Malvaceae being the 

largest family having six species. This is 

followed by family Meliacaea having 

three species. Other families recorded 

include family Apocynaceae, 

Cannabbaceae, Chrysobalanaceae, 

Ehretiaceae, Euphorbiaceae, Irvingiaceae, 

Marantaceae, Moraceae, Myrtaceae, 

Putranjivaceae, Rubiaceae, Sapindaceae, 

Sapotaceae and Strombosiaceae

 

 

 

 

 

 

 

 

Diversity and Distribution of Tree Species in Onigambari Forest................Akinyemi et al. 



359 

 

 

Table 1: Species Composition of Woody Flora in the Natural Forest of Onigambari 
Species Family 

Albizia zygia (DC) J. F. Macbr. Fabaceae-Mimosoideae 

Alstonei boonei De Wild.  Apocynaceae 

Aningeria robusta (A.Chev.) Aubrev & Pellgr. Saptaceae 

Blighia sapida K. D. Koenig Sapindaceae 

Bombax bounopozense P.Beauv. Malvaceae 

Canthium hispidum Benth. Rubiaceae 

Cedrela odorata L Meliaceae 

Celtis mildbraedii Engl. Cannabbaceae 

Celtis zenkeri Engl. Cannabbaceae 

Cola gigantia A. Chev. Malvaceae 

Cola millenii K. Schum. Malvaceae 

Cordia millenii Baker Ehretiaceae 

Drypetes gilgiana (Pax) Pax & K. Hoffm. Putranjivaceae 

Drypetes gossweileri S. Moore Putranjivaceae 

Entandrophragma angolense (Welw.) C. DC. Meliaceae 

Ficus exasperata Vahl. Moraceae 

Funtumia elastica (P.Preuss) Stapf. Apocynaceae 

Gmelina arborea Roxb.  Limiaceae 

Holarrhena floribunda (G.Don) T. Durand & Schinz Apocynaceae 

Irvingia wombolu Vermoesen Irvingiaceae 

Lecaniodiscus cupanoides Planch. Ex Benth Sapindaceae 

Maranta amplifolia K.  Schum. Marantaceae 

Maranthes glabra (Oliv.) Prance Chrysobalanaceae 

Millettia thonningii (Schumach. & Thonn.) Baker Fabaceae-Mimosoideae 

Piptadeniastrum africanum (Hook. F.) Brenan Fabaceae-Mimosoideae 

Psidium guajava L. Myrtaceae 

Pterocarpua angolensis DC. Fabaceae-Mimosoideae 

Pterocarpus osun Craib Fabaceae-Mimsoideae 

Ricinodendron heudelotii(Baill.)Pierre ex Heckel Euphorbiaceae 

Sterculia rhinopetala K. Schum Malvaceae 

Sterculia tragacantha Lindl. Malvaceae 

Strombosia pustulata Oliv. var. Strombosaiceae 

Tetrapleura tetraptera (Schumach. & Thonn.) Taub Fabaceae-Mimosoideae 

Trichilia monadelpha (Thonn.) J. J. De Wilde Meliaceae 

Triplochiton scleroxylon K. Schum. Malvaceae 

 

Relative Importance Value of Tree 

Species at Onigambari Forest Reserve 

The natural forest of Onigambari is 

dominated by Triplochiton scleroxylon, 

this reflected in the abundance and relative 

importance value, this is followed by 

Strombosia postulata Astonia boonei, 

Bombax bounopozense, Canthium 

hispidonervosum, Celtis mildbreadi, 

Cordia millenii, Dryopteris gossweiler, 

Irvingia wombolu, Maranta gibba, 

Psidium guajava and Tetrapleura 

tetraptera had the lowest relative 

importance value. 
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Table 2: Relative Importance Value of Tree species at Onigambari Forest Reserve, 2019 

Species Abundance Frequency Density RIV 

Astonia boonei 1 1 0.004 0.735294 

Bombax bounopozense 1 1 0.004 0.735294 

Canthium hispidium 1 1 0.004 0.735294 

Celtis mildbraedii 1 1 0.004 0.735294 

Cordia millenii 1 1 0.004 0.735294 

Drypetes gossweileri 1 1 0.004 0.735294 

Irvingia wombolu  1 1 0.004 0.735294 

Maranta glabra 1 1 0.004 0.735294 

Psidium guajava 1 1 0.004 0.735294 

Tetrapleura tetraptera 1 1 0.004 0.735294 

Celtis zenkeri 2 1 0.008 1.470588 

Cola gigantia 2 1 0.008 1.470588 

Gmelina arborea 2 1 0.008 1.470588 

Holarrhena floribunda 2 1 0.008 1.470588 

Lecaniodiscus cupanoides 2 1 0.008 1.470588 

Maranta amplifolia 2 1 0.008 1.470588 

Piptadeniastrum africanum 2 1 0.008 1.470588 

Pterocarpus osun 2  1 0.008 1.470588 

Pterocarpus angolensis 2 1 0.008 1.470588 

Trichilia monadelpha 2 3 0.008 1.470588 

Blighia sapida 3 2 0.012 2.205882 

Ficus exasperate 3 2 0.012 2.205882 

Albizia zygia 4 2 0.016 2.941176 

Drypetes gilgiana 4 2 0.016 2.941176 

Entandrophragma angolense 4 1 0.016 2.941176 

Ricinodendron heudelotii 4 2 0.016 2.941176 

Sterculia rhinopetala 4 1 0.016 2.941176 

Millettia thonningii 5 1 0.02 3.676471 

Sterculia tragacantha 5 2 0.02 3.676471 

Cedrela odorata 6 2 0.024 4.411765 

Cola millenii 6 2 0.024 4.411765 

Funtumia elastica 6 2 0.024 4.411765 

Strombosia postulata 15 3 0.06 11.02941 

Triplochiton scleroxylon 36 4 0.144 26.47059 
 

 

Cluster Dendogram of Tree Species in 

the Natural Forest of Onigambari 

Forest Reserve 
The dendrogram depicts the 

relationship among the tree species 

population based on similarities and 

dissimilarities (Euclidean distance). 

The dendogram branched into two 

major clusters, Cluster 1 and Cluster 2, 

From Cluster 1, Class 1 to 8 (C1 to C8) 

was obtained. Cluster 1 branched directly 

into two classes, Class 1 and Class 2 

which has a high level of dissimilarity. 

Class 2 comprise majorly of Strombosia 

postulate, while Class 1 branched directly 

into C3 and C4, C3 finally branched into 

C5 and C6. Class 5 depicts species which 

are closely related and similar in this 

particular forest ecosystem. Species that 

were found in Class 5 are; Irvingia 
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wombolu, Canthium hispidium, Astonia 

boonei, Bombax bounopozense, Celtis 

mildbraedii, Cordia millenii, Drypetes 

gossweileri, Maranta glabra, Psidium 

guajava and Tetrapleura tetraptera. Class 

6 comprises of the following species; 

Celtis zenkeri, Cola gigantia, Gmelina 

arborea, Holarrhena floribunda, 

Lecaniodiscus cupanoides, Maranta 

amplifolia, Piptadeniastrum africanum, 

Pterocarpus osun, Pterocarpus 

angolensis and Trichilia monadelpha. 

Class 4 branched into C7 and C8. Class 7 

branched finally into A (Millettia 

thonningii and Sterculia tragacantha) and 

B (Cedrela odorata, Cola millenii and 

Funtumia elastic), Class 8 branched 

finally into C (Ficus exasperate and 

Blighia sapida) and D (Drypetes gilgiana, 

Albizia zygia, Entandrophragma 

angolense and Ricinodendron heudelotii). 

All of these species are related based on 

the similarity of their abundance in the 

study site.  

Cluster 2 comprise mainly of 

Triplochiton scleroxylon, this means that 

T. scleroxylon has a wider range of 

dissimilarity from the rest of the species 

found in Onigambari Forest Reserve. 

 
Fig. 2: Cluster Dendogram of Tree Species in Onigambari Forest Reserve 
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Species Diversity of Tree Species in 

Natural Forest of Onigambari Forest 

Reserve, 2019 
The species diversity or Shannon 

Index (Hˈ) of the woody species in the 

Natural Forest was recorded as 2.95. 

Shannon Index value of 2.95 obtained in 

the Natural Forest is within the general 

limit of 1.5 and 3.5 as reported by Kent 

and Coker (1992) and sited by Adekunle 

et al. 2007 so this value can be regarded as 

moderate even though is lower than results 

obtained for other tropical rainforest such 

as Shasha Forest Reserve in Osun state, 

Akure Forest Reserve in Ondo state and 

Omo Biosphere Reserve. This result could 

be attributed to anthropogenic activities. 

The evenness index value (Eˈ) is 0.55 

which reveal that some woody species in 

the study site exhibited the degree of 

dominance. 

 

Table 3: Species diversity of woody 

species in study plots of Onigambari 

Forest Reserve, Oyo State, Nigeria  
Diversity Indices Values 

Taxa_S 35 

Individuals 136 

Dominance_D 0.09883 

Simpson_1-D 0.9012 

Shannon_H 2.956 

Evenness_e^H/S 0.549 

 

Discussion 

Out of the one hundred and thirty six 

trees enumerated in the natural forest, 

thirty three woody species were found 

having eighteen families with Fabaceae-

Mimsoideae and Malvaceae being the 

largest families having six species each. 

The number of stands represent a typical 

characteristics of tropical rainforest and 

the result agreed with Akinyemi et al. 

(2012). 

Triplochiton scleroxylon had the 

highest relative important value (RIV), 

this may be attributed to the restoration of 

this species as a forest plantation few 

years back. This is closely followed by 

Strombosia postulate while Astonia 

boonei, Bombax bounopozense and 

Canthium hispidium. The cluster 

dendogram depicted the relationship that 

exists among the tree species where 

Triplochiton scleroxylon had the highest 

dissimilarity and every other species are 

closely related based on their clusters.  

The diversity indices assessed were; 

abundance, dominance, Simpson index 

(species richness), Shannon index 

(Species diversity) and evenness index. 

The dominance index was low (0.099) as 

expected of a secondary regrowth natural 

forest, the species richness was high 

(0.90), Evenness index was moderate 

which depicts moderate spread of species 

in the forest ecosystem while the species 

diversity at 2.96 is moderately diverse, 

this is in agreement with the report of 

Salami et al., 2016. 

 

Conclusion 

Species composition and species 

diversity of the natural forest of 

Onigambari forest reserve reveals that the 

forest has a moderate diversity as expected 

of a natural forest, however anthropogenic 

activities must be seriously discouraged 

within the natural forest ecosystems to 

conserve the natural resources of the forest 

in order to provide ecosystem function.   

 

Recommendation 

Due to low species diversity and 

richness of economic trees within the 

reserve, there is a need to introduce some 

tree species such as Khaya grandifolia, 

Albizia ferruginea, Pterocarpus osun, 

Amphimas pterocarpoides and Alstonia 
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boonei etc. Also, some non-timber tree 

species such as Chrysophyllum albidium, 

Irvingia gabonensis, Cola acuminata and 

Irvingia wombolu. All these non-timber 

trees in the future will provide fund 

through sales of their products for the 

management of the reserve without 

tampering with the structure of the forest. 
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