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Abstract 

The study determined the species composition of the study areas. This was with a view to determining some structural 

characteristics of the vegetation and the dominant tree species. 0.09 ha of two selected sample plot were established in the study 

area and woody plant species with girth and height of ≥ 1 cm and ≤ 1 m respectively were completely enumerated, identified to 

species level and their girth size were measured at breast height (gbh). The number of species, genera and families were 

established for the studied plots. The data collected were used to calculate species diversity index, basal area, species evenness and 

the stem density of tree species. The result showed that in Plot A, 55 plants (trees and shrubs)representing 25 species, 24 genera 

and 16 families and in Plot B, 49 plants (trees and shrubs) representing 19 species, 18 genera and 15 families were documented in 

each 0.09. Stem density was found to be 605 and 539 stem ha-¹ respectively. The basal area of the species in the plots were 27.4168 

m² h-¹ and 12.87 m² h-¹ respectively. The dominant tree species in the Agbeji (plot A) were Acacia senegal, Cochlospermum 

planchonii, Elaeis guineensis and in plot B Cochlospermum planchonii and Irvingia wombolu were the dominant species. The 

findings of this study serve as baseline information for monitoring the ecological dynamics of the study areas. 
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1. Introduction 

Savanna biome is depicted by heterogeneity in the 

physiognomy and spatial structure of the vegetation [1, 2, 3, 4] 

where a mosaic with high and low-cover patches is invented 

by the varied proportion of woody plants interspersed in a 

grass matrix [5].  

The savanna is characterized by relatively poor ecosystems 

which are result of human disturbances such as the cutting 

down of flora for fuel, construction materials and poles, 

furniture, the harvesting of non timber forest products, 

medicines, the overgrazing and bush fires [6, 7]. These factors 

induce a remarkable degradation of flora, leading to their 

paucity and the alteration of the ecosystems as well as a 

significant loss of biodiversity [8, 9]. 

Noss [10], itemize some measures for monitoring vegetation 

condition. These are compositional, structural, and functional 

indicators. Compositional indicators include identity 

attributes, such as species richness and diversity, vegetation 

types, presence of threatened species and relative cover of 

exotic and indigenous species. Structural indicators are 

measures of the three dimensional arrangement of the 

vegetation such as the density of different plant forms, density 

of tree hollows, canopy cover and groundcover components, 

patch size and landscape context. Functional indicators 

include ecological processes and vegetation history, such as 

disturbance history, tree health, and nutrient cycling.  

Vegetation structure generally considers the composition of 

plant community in terms of specific morphological 

characteristics while composition is the floristic assemblage of

plant species that characterize the vegetation [11]. Information 

on structural characteristics of vegetation is highly demanded 

both globally and locally. On the global scale, more detailed 

and standardized data on biomass and vegetation structure of 

vegetation units are needed [12, 13] in order to parameterize 

global vegetation maps [14]. On the local scale, information on 

structural characteristics of vegetation as well as standardized 

inventories of these properties are important for detailed 

structural descriptions of both the tree and the herb layer with 

respect to the stratified vegetation types, and secondly, to 

compare the vegetation types in terms of structural parameters 
[15, 16]. 

Fire has influenced the nature of the savannas over the course 

of their evolution. Fire has become more frequent as the 

continent has dried out. Indigenous people have used fire in 

the savannas for tens of thousands of years, and people 

continue to use fire for many types of land management 

purposes. In most tropical agro-ecosystems where land cover 

fluxes are rapid than natural restoration, tree species 

composition, distribution and diversity are particularly 

susceptible to change from continuous stress factors such as 

bushfires, logging and cultivation [17, 18]. With the reoccurrence 

of savanna fire, the tree component of vegetation must 

therefore be constantly monitored and managed in order to 

direct successional processes towards maintaining species and 

habitat diversity [19, 20]. Hence, this study investigate the 

woody species in the southern Guinea savanna at Agbeji and 

Ajabalaka, Nigeria. 
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2. Materials and Methods 

2.1 Study area  

This study was conducted in the eastern part of Kogi, Nigeria. 

Two sample plots, one at Agbeji (Dekina Local Government 

Area) and ad the other at Ajabalaka (Igalamela-Odolu Local 

Government Area) were used for this study. The latitude and 

longitude of Agbeji and Ajabalaka are 7˚ 30’ N longitude 7˚ 

10’’ E and 7˚ 10′ 16′′ N, 6˚ 49′ 35′′ E respectively.  

 

2.1.1 Vegetation 
The vegetation consists of rain forest on the eastern and 

typical wood land savanna and grassland to the western part. 

This vegetation is as a result of heavy rainfall incidence which 

is usually prolonged [21]. White [22] described this type of 

vegetation as the mosaic of Lowland Rainforest and secondary 

Grassland. 

There are two prominent seasons in these areas, the rainy 

season and the dry season. The dry season begins in 

November, ends in February and a lengthy rainy season from 

March to October. The mean annual rainfall of this area is 

1,808 mm [23]. The temperature varys throughout the year, 

with an average monthly temperature which ranges between 

17˚C to 36.2˚C. Relative humidity is moderately high and 

varies from an average of 65 - 85% throughout the year [23].  

 

2.2 Data collection 

2.2.1 Sampling procedure 

Two sample plots, 30×30 m each, were used for this study, 

plot A (Agbeji in Dekia Local Government Area) and Plot B 

(Ajabalaka in Igalamela-Odolu Local Government area). 

Woody species (shrubs and trees) 1 m and above in height, 

were completely enumerated, identified to species level. Their 

girth sizes were measured at breast height (gbh 1.3 m or above 

all buttresses or stem deformities) for the trees that are 3 m 

and above in height and at midpoint for those less than 3 m in 

height. Climbers were removed before girth measurements 

were taken. 

 

2.2.2 Data processing and statistical analyses 

Species identification and nomenclature followed the Flora of 

West Tropical Africa [24] and Trees of Nigeria [25]. For each 

plot, the number of tree species (species richness), genera and 

families were established. Tree species diversity was 

calculated using [26] Formula: H¹ = −Σni/N In ni/N; where ni is 

the importance value for each species, N is total importance 

value.  

Species evenness was calculated as Pielou’s evenness index J¹ 

= H¹/In S;  

where S is the total number of species. J¹ is constrained 

between 0 and 1.  

The less variation in communities between the species, the 

higher J¹ is. 

Basal area (m2 ha-¹) was calculated for each tree species in 

each plot. The girth measurement for each individual tree was 

used to calculate the basal area using the formula:  

Basal area (m2 ha-¹) = C2/4 Π, where C = girth size 

(circumference) in metres. The total basal area for each 

species was determined by adding the basal areas of 

individuals of the species and the total basal area for each plot 

was calculated by adding the basal areas of all the species in 

the plot. 

Determination of size-class distribution in the plots followed 

six stem girth size-classes (GBH): (i) 0-20 cm (ii) 21-40 cm 

(iii) 41-60 cm (iv) 61-80 cm (v) 81-100 (vi) > 100 cm. 

Frequency distribution of stem density (ha-¹) size classes were 

drawn for the two plots. 

 

3. Result 

3.1 Tree species composition of the plots 

In plot A, a total of 55 plants (trees and shrubs) were present 

in the 0.09 ha representing 25 species, 24 general and 16 

families (Table 1). In plot B a total of 49 plants (trees and 

shrubs) representing 20 species, 19 genera and 15 families 

were documented in 0.09 ha (Table 2). 

The most frequent occurring families in plot A were 

Anacardiaceae (18.8%), Ephorbiaceae (18.8%) and 

mimosoidaea (25%) (Table 1) while plot B had Euphorbiaceae 

(35.7%) as the only dominant plant families. 

The most abundant plant species within plot A were Acacia 

senegal (66), Cochlospermum planchonii (99) and Elaeis 

guineensis (88) while plot B had Cochlospermum planchonii 

(111) and Irvingia wombolu (55) most abundant plant species 

(Table 1, 2). 

The rare species which are species having only one individual 

each in plot A include Albezia lebbeck, Cruestis ferrugunea, 

Daniellia oliveri, Ficus sur, Hippocratea indica, 

Hymenocardia acida, Khaya senegalensis, Manihot 

esculentum, Mangifera indica, Melicia excelsia, Parkia 

biglobosa, Paulina pinnata, Prosopis africana, Reissantia 

indica, Waltheria indica. While in plot B Alchornea 

cordifolia, Anacardium occidentale, Combretum spp, 

Indigofera macrophylla, Mallotus subulatus Prosopis 

africana, Spathodea campanulata, Waltheria indica, 

Zanthoxylum rubescens were the rare species. 

 

3.2 Structural characteristics of the savanna. 

The total stem density in Plot A was 605 stem ha-¹ and 539 

stem ha-¹ in plot B (Table 3). The Shannon weiner index of 

diversity (H¹) were 2.79 (Plot A) and 2.65 (plot B) (Table 3). 

The basal area of the tree species were 27.41 m2 ha-¹ (plot A) 

and 12.38 (Plot B). In plot A the species that contributed to 

the basal area were Acacia senegal (9.76), Elaeis guineensis 

(14.92) and (Table 1). 

Species density in plot A (605 ha-¹) was higher than that of the 

plot B (539 ha-¹) (Table 3). The basal area of the plants in plot 

A 27.41 m2 ha-¹ is higher than 12.87 m2 ha-¹ in plot B (Table 3). 

There were differences in the plant species in the two plots 

contributing to highest proportion of the basal area. In plot A 

the plant species that contributed to the basal area were Elaeis 

guineensis (14.92 m2 ha-¹, 54.43%) been the highest followed 

by Acacia senegal (9.76 m2 ha-¹, 35.61%) Khaya senegalensis 

(1.14 m2 ha-¹, 4.2 %) (Table 1) while plot B Prosopis africana 

(28.83 m2 ha-¹, 9.1%) had the highest basal area followed by 

Azadirachta indica (2.77 m2 ha-¹, 21.52%), Securinega virosa 

(1.94 m2 ha-¹, 15.07%) and Irvingia wombulo (1.26 m2 ha-¹, 

9.79%) (Table 2). 
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Table 1: Species composition, Density (ha-¹) and total basal area (m2 ha-¹) of tree species in a southern Guinea savanna, plot A, Agbeji, Nigeria. 
 

 Species Family Density (ha-¹) Basal Area (m2 ha-¹) 

1 Acasia senegal (L.) MIM 66 9.7635 

2 Albizia lebbeck (L.) Bentham MIM 11 0.007 

3 Alchornea cordifolia (Schum. & Thonn.) Mull. Arg. EUP 22 0.0087 

4 Anacardium occidentale L. ANA 22 0.0224 

5 Anthoclesita djalonensis A. Chev. LON 22 0.2885 

6 Chromolaena odorata (L.) R.M. King & H. Rob. AST 33 0.0032 

7 Cochlospermum planchonii Hook.f. COC 99 0.2183 

8 Cnestis ferrugunea Vahl ex DC. CON 11 0.0042 

9 Daniellia oliveri (Rolfe) Hutch. & Dalz. CAE 11 0.0087 

10 Dialum guineensis Willd. LEG 22 0.2844 

11 Elaeis guineensis Jacq. ARE 88 14.9232 

12 Ficus sur Forssk. MOR 11 0.0088 

13 Harungana madagascariensis Lam. ex Poir. HYP 22 0.0651 

14 Hippocratea indica (Willd.) CEL 11 0.0004 

15 Hymenocardia acida Tul. EUP 11 0.0056 

16 Irvingia gabonensis (Aubry-Lecomte ex O'Rorke) Baill. IRV 33 0.0186 

17 Khaya senegalensis Desr. (A. Juss.) MEL 11 1.14116 

18 Lannea barteri (Oliv.) Engl. ANA 22 0.249 

19 Mangifera indica L. ANA 11 0.0179 

20 Manihot esculenta Crantz EUP 11 0.0022 

21 Milicia excelsa (Welw.) C.C.Berg MOR 11 0.0787 

22 Parkia biglobosa Jacq Benth MIM 11 0.2188 

23 Prosopis Africana (Guill., Perrott. and Rich.) Taubert MIM 11 0.0787 

24 Reissantia indica (Willd.) N.Hallé CEL 11 0.0014 

25 Waltheria indica L. STR 11 0.0008 

 Total 
 

605 27.4193 

Note: Families are given as mnemonic three letter acronym following Weber [27]. 

 

Girth size class distribution of all plant species (≥1 cm gbh, 

≥10 cm dbh) in plot A showed that there were greater number 

of individuals in the girth size classes 0–20 cm and ≥100 cm 

whereas 81–100 cm had no individual at all (Figure 1). In plot 

B girth size classes 0–20 cm and ≥100 had the greater 

individuals and lowest number of individuals in the girth size 

classes of 61–80 cm. The two plots had equal number of 

individual in girth size classes 0–20 cm, 21-40cm and 61–80 

cm while the number of individual in girth size classes 41–60 

cm and >100 cm varies (Figure 3). 

The girth size-class distribution of stems shows that plant 

species which fall within 0-20 cm girth size-class in the plots 

constitute the largest part of the population (60.0 - 67.3 %) 

(Table 4, Figure 3). In plot A girth size-class of 81-100 cm 

had the lowest proportion while in plot B girth size-class of 

61- 80 cm had the lowest (2.0 %) (Table 4, Figure 3). 

 
Table 2: Species composition, density (ha-¹) and total basal area (m2 ha-¹) of tree species in a southern Guinea savanna in Plot B Ajabalaka, Nigeria 

 

S/N Species Family Density (ha-¹) Basal Area (m2 ha-¹) 

1 Alchornea cordifolia Schum. & Thonn.) Mull. Arg. EUP 11 0.638 

2 Alchornea laxiflora (Benth,) Pax & K. Hoffin. EUP 33 0.527 

3 Anacardium occidentale L. ANA 11 0.617 

4 Anthonatha microphylla P. Beauv. EUP 33 0.111 

5 Azadirachta indica A.Juss. MAL 22 2.769 

6 Cnestis ferruginea Vahl ex DC CON 22 0.004 

7 Cochlospernum planchonii Hook.f. COC 110 0.377 

8 Combretum spp COM 11 0.022 

9 Elaeis guineensis Jacq. PAL 33 0.308 

10 Indigofera macrophylla Schum and Thonn. LEG 11 0.009 

11 Irvingia wombolu Vermoesen IRV 55 1.257 

12 Isoberlina doka Craib & Stapf lerhwu FAB 33 0.075 

13 Mallotus subulatus Mull. Arg. EUP 11 0.035 

14 Newbouldia laevis (P.Beauv.) Seem. BIG 55 0.071 

15 Prosopis africana (Guill., Perrott. and Rich.) Taubert MIM 11 3.714 

16 Securinega virosa (Roxb. ex Willd.) Baill. EUP 44 1.94 

17 Spathodea campanulata P. Beauv. BIG 11 0.028 

18 Waltheria indica L. STR 11 0.035 

19 Zanthoxylum rubescens (Planch ex. Hook. F.) Engl. Ex Watterm. RUT 11 0.336 

 Total 
 

539 12.873 

Note: Families are given as mnemonic three letter acronym following Weber [27] 
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Table 3: Some Structural and Diversity Parameters of the southern Guinea Savanna in Plot A and Plot B. 
 

Vegetation Parameter Plot A Plot B 

Stem density (stem ha-¹) 605 539 

Basal area (m2 ha-¹) 27.41 12.87 

Species richness (0.09ha-¹) 25 19 

Number of genera 24 19 

Number of family 16 15 

Shannon – Weiner index (H-1) 2.79 2.65 

Pielou’s evenness index 0.698 0.682 

 

 
 

Fig 1: Girth size-class distribution of woody species in the southern 

Guinea savanna at Agbeji, Nigeria 

 

 
 

Fig 2: Girth size-class distribution of woody species in the southern 

Guinea savanna at Ajabalaka, Nigeria 

 

 
 

Fig 3: Girth size-class distribution of woody species in the southern 

Guinea savanna at Agbeji and Ajabalaka, Nigeria. 

 
Table 4: Density per girth size-classes at Agbeji and Ajabalaka in 

Nigerian southern Guinea savanna. 
 

Girth size-class distribution cm 
Density ha-¹ 

Plot A Plot B 

0-20 363 363 

21-40 44 44 

41-60 44 33 

61-80 11 11 

81-100 - 33 

>100 143 55 

Total 605 539 

4. Discussion 

The result of this study showed the floristic composition and 

structural characteristic of the vegetation. Some of the species 

encountered in this study (Prosopis africana, Khaya 

senegelensis, Parkia biglobosa, Daniella oliveri, Dialium 

guineense, Albezia lebbeck) corroborated with the report of [28] 

who reported similar species when evaluating the 

phytoecological indicator species in the airborne 

palynomorphs in Anyigba Kogi State. The differences in the 

species composition that is species, genera and families 

observed in this study agree with the observation of [30] who 

reported differences in the structural composition of the 

communities in kpashimi forest reserve Nigeria when studying 

its savanna woodland. The differences may be due to the level 

of disturbance such as logging, grazing, clearing of vegetation 

for agricultural purpose e.t.c. Hence, the more disturbed a 

vegetation is the more trees are likely to differ in number of 

species, genera and family. The total stem density recorded in 

this study, 605 ha-¹ and 539 stem ha-¹ were lower than the range 

of 700-1038 reported by [31] and [32] in their study of the 

Miombo woodlands. The value of stem density might be as a 

result of land use practices and disturbance.  

The diversity index 2.79 (plot A) and 2.65 (plot B) recorded in 

this study fall within the range (1-2.85) recorded in Miombo 

woodland [33, 31, 34] and 2.24- 3.39 reported by [35] at federal 

university of agriculture Makurdi, Nigeria. The total basal 

area of 27.41 m2 ha-¹ recorded in plot A is higher than 20.7 m2 

ha-¹ basal area reported by [30] in their study in Nigeria. This is 

also higher than the range 8-16.7 m2 ha-¹ reported in other 

studies in Tanzania [36, 32]. Basal area of 12.87 m2 ha-¹ recorded 

in plot B falls within the range 8-16.7 m2 ha-¹ reported in other 

studies in Tanzania [36, 31]. The result of basal area in plot A 

could be due to the large girth sizes of some species that were 

not so much disturbed in the vegetation. 

The highest proportion of plant species of girth size-class 

distribution of 0 -20 cm observed in the two plots studied is 

similar to the observation of many researchers in secondary 

rain forest [37, 38] that the lower girth size-class has more stems 

than the higher girth size-class. This might be due to less 

disturbance from natural and anthropogenic sources. 

 

5. Conclusion 

This study revealed the floristic composition of the study area. 

Furthermore, total stem density, basal area, species diversity 

index and species evenness index of the woody species were 

also revealed. Information on the rare species and the 

abundant species in the plots were documented. Nevertheless, 

there is a short coming to the findings, which is paucity of 

information on the evenness, basal area, species diversity of 

this areas in the past for proper comparison.  
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