
 

 
 
 

233 

 

 

 

 

 

 

 

 
PHYTOSOCIOLOGICAL STUDIES OF 

WOODY SPECIES IN SUMU WILDLIFE 

PARK 
 

*G. ADAMU, **S. ADAMU  ***A.I. ABUBAKAR, 

AND ***Y. HARUNA 

*Department of Forestry Technology, Federal 

Polytechnic Bauchi. **Department of Animal 

Health and Production technology, Federal 

Polytechnic Bauchi ***Department of 

Agricultural technology, Federal Polytechnic 

Bauchi. 

 

Abstract  

Three 

phytosociological 

parameters of species 

Frequency, Species 

Density and Species 

Coverage were studied 

and the data analyzed 

using simple 

percentage and 

descriptive statistics.  

Four sites were 

randomly selected 

within the wildlife 

park and transect 

laid. The plotless 

sampling technique 
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INTRODUCTION 
Savanna ecosystems 

have for a long time 

been affected by 

various forms of 

human activities, but 

during the last century 

fragmentation and 

disturbance have been 

accelerated. Today 

there is an urgent need 

for conservation 

measures and 

adoption of 

sustainable use 

methods throughout 

Africa to avoid further 

degradation of the 

natural resources 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  
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of point centered 

Quarter method (PCQ) 

was used. The research 

covered only the trees 

and shrubs in the study 

area. The research 

findings revealed that 

there were 14 different 

species belonging to 9 

different families: 

Mimosaceae, 

Caesalpiniaceae, 

Combretaceae, 

Meliaceae, 

Sterculiaceae, 

Naucleaceae, 

Rubiaceae, Sapotaceae 

and Anacardiaceae. 

Anogeissus leiocarpus 

has the highest 

frequency, density and 

Coverage of 80%, 0.07 

and 11.85 while Acacia 

hebacloides and 

Combretum molle 

have the least 

frequency,density and 

Coverage. The 

vegetation was named 

as Anogeissus-Acacia-

Termarindus 

community base on the 

IVI values compared to 

other species.. No 

evidences of 

anhropogenic activity 

was noticed. However, 

the growing 

population of game 

animal and pressure 

on some palatable 

species like 

Acacia(debarking and 

stunted growth) were 

noticed. The need for 

expansion of the park 

to accommodate the 

growing population is 

emphasized. It is also 

recommended that the 

park need to be 

protected and 

conserved for 

posterity.

 

ultivation (Uhi, 1987; Lykke, 1998). The tree component of 

vegetation must therefore be constantly monitored and managed 

in order to direct successional processes towards maintaining 

species and habitat diversity (Pickett and White, 1985; Turner, 1987). This 

is much so in forest-savanna ecotones for their vital role in differentiation 

and speciation of tropical ecosystems (Smith et al., 1997). 

Tree and Shrubs are generally important in many ways viz: as food for 

animals, for medicinal purposes; for timber, for fuel, as habitat for many 

organisms; for production of oil and fiber, as hedges, as ornamental plants 

and in soil stabilization in agroforestry.  

Five factors determine type of vegetation at any particular location in time, 

these are: climate, edaphic, hydrological and geomorphologic factor, fire 

and grazing (Bourliere and Hadley, 1992). According to Cole (1982), 

within given climatic limits both soil moisture and nutrient availability 

depend on parent materials which may be related to bedrock geology or 
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superficial deposits such as windblown and alluvium or colluviums or to 

weathering products such as laterite and calcrete. 

Biodiversity inventory and monitoring provide fundamental and essential 

biological information used by many basic science, disciplines and many 

applied sciences. Inventories also provide baseline information for the 

assessment of change, and they apply to all ecosystems from fully natural 

to intensively managed (UNEP,1995). 

 

Material and Methods  

Sumu wildlife park was carved from Sumu Forest reserve order of 1962 in 

2006 and is 60km from Bauchi metropolis. The park is situated in three 

LGAs, of Bauchi, Toro and Ganjuwa. Covers a total land area of 8sq 

kilometer The park is located in the Northern Guinea savanna zone with 

distinct dry season from November to April and wet season from May to 

October. The mean annual rainfall is in the range of 1000mm to 1200mm. 

Annual mean sunshine is 2190 hours. The mean annual potential 

evaporation is 1400 

Soils of Sumu park  are mostly sandy loam in texture, moderate  bulk 

density and moderately to slightly acidic. The organic matter content, 

nitrogen, phosphorus and exchangeable cations/anions level of the soils 

are generally low. Sandy loams and clay soils of riverine alluvium (fadama) 

are also found. 

 

Data collection 

Phytosociological investigation was conducted in three sites selected at 

random by use of a transect line of 30meters within the park. Samples were 

observed and recorded using the point-centred Quarter method (PCQ). 

Causton, 1988. At ten predetermined points, along the transect lines four 

imaginary quadrants were established and the nearest plant to the point 

was recorded and the point to plant distance measured. Species were 

identified with the help of a guide from the communities and text 

(Hutchinson and Dalziel, 1954 & Keay et al., 1964). The basal area was 

measured by running a measuring tape around the trunks (girth at breath 

height) at 1.3m from the ground level (Causton, 1988). The distances 

between the nearest plants and sample points were also measured using 



 

 
 
 

236 

the measuring tape. Other attributes were measured using the standard 

methods: Frequency (Raunkiaer, 1934), Density and Importance Value 

Index.  

 

Calculations 

First, areas covered by each species were calculated using the formula  

        Area = (diameter/2)² x π 

 

Total density 

         TD = 1/ (total point to plant distances/4k) ² 

 

Relative and absolute density 

 RD = ni / 4k 

Absolute density, D, was calculated as Relative Density x Total Density 

            Di = RDi x TD. 

  

Frequency 

         Fi = ji / k 

The sum of all frequencies was then calculated. 

Relative Frequency RF was calculated as frequency divided by the sum of 
frequencies 
            RFi = Fi / ΣF 
 
Coverage (appendix iv) 
Coverage, C, was computed as the total area covered by a species (Ai) times 
the density (column iv) divided by the total number of individuals in that 
species  
            Ci =Ai Di / ni 
Relative Coverage, RC, this is the coverage value divided by the total 
coverage for all species 
           RCi = Ci / ΣC. 

 

Importance Value    

The importance value IVI, was calculated as the sum of the Relative 

Density, Relative Frequency, and Relative Coverage 

IVI = RD + RF + RC 
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Data Analysis. 

Data obtained from the phytosociological parameters: frequency, 

diameter, basal area, density, basal cover, and importance value index were 

analysed using percentage and descriptive statistics. And to measure the 

species richness The result from the Phytosociological investigation was 

analyzed using the Simpson’s Index (D). Simpson’s Diversity index is a 

measure of diversity in ecology; it is often used to quantify the biodiversity 

of a habitat. It takes into account the number of species present as well as 

the abundance of each species. 

Simpson’s index (D) measures the probability that two individuals 

randomly selected from a sample will belong to the same species (or some 

category other than species) 

             D   =   Σ (n / N) ².  

Where        n = the total number of organisms of a particular species 

             N = the total number of organisms of all species 

With this index, 0 represents infinite diversity and 1, no diversity that is 

the bigger the value of D the lower the diversity.                 

 

RESULTS  

The park site is a Anogeissus- Acacia-Termarindus complex. IVI values 

ranges from 0.86 to 0.03; species with lower importance value include:   

Acacia sabriana, Pseudocedrella kotschy, Sterculia setigera.  . 

 

Table 1: Showing Relative Frequency, Relative Density, Relative Coverage 

and IVI of woody plant in                  Sumu wildlife Park  

Species REL.FREQ REL.DENSITY REL.COVERAGE IVI 

 Tamarindus 

indica 

0.06 0.05 0.187 0.300 

Anogeissus 

leiocapus 

0.25 0.33 0.284 0.864 

 Acacia 

habacloides 

0.13 0.15 0.073 0.348 

 Taminalia 

laxiflora 

0.06 0.05 0.07 0.183 
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 Acacia sabriana 0.03 0.03 0.009 0.034 

Sterculia setigera 0.03 0.025 0.0248 0.081 

Crossopterix 

febrifuga 

0.09 0.08 0.004 0.173 

Mitagyna inermis 0.06 0.05 0.0025 0.115 

C.glutonosum 0.06 0.05 0.0021 0.115 

Poliostigma  

reticulum 

0.06 0.05 0.0076 0.120 

 Lenna acida 0.03 0.05 0.0873 0.169 

 Pseudocedrella 

kotchyi 

0.03 0.03 0.0214 0.078 

Combretum molle  0.06 0.05 0.0019 0.114 

 

Table 2: Showing Frequency, Density and Coverage of woody plant species 

in Sumu wildlife park  

 

Species FREQUENCY DENSITY COVERAGE 

 Tamarindus indica 20 0.01 7.784 

Anogeissus leiocapus 80 0.07 11.85 

 Acacia habacloides 40 0.032 3.08 

 Taminalia laxiflora 20 0.01 2.93 

 Acacia sabriana 10 0.005 0.35 

Sterculia setigera 10 0.005 10.35 

 Crossoptrix febrifuga 30 0.016 0.14 

Mitagyna inermis 20 0.01 0.10 

Combretum glutinosum 20 0.01 0.09 

Paliostigma  reticulum 20 0.01 0.32 

 Combretum molle 10 0.005 0.04 

 Lannea acida 10 0.01 3.64 

 Pseudocedrella kotchyi 10 0.005 0.895 

Vitellaria paradoxa  20 0.01 0.0794 
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Key: A=1-20%, B = 21-40%, C =41-60%, D = 61 -80%, E =81-100% 

Fig 1 Woody Species Frequency class Distribution in Sumu Wildlife Park 

There was no representation of individuals in dominant(E) and only one 
individual was recorded for the co dominant frequency classes (D). In the 
park the woody species have A>B>C<D>E. The accidental species have 
the highest representation among all the frequency class. The community 
is heterogeneous as the values of E is lower than the other classes. The 
most prominent species in the wildlife park are Acacia sabriana, 
Combretum molle and Mitagyna inermis which appear in the A class. Two 
species appear in B Acacia habacloides and Crossoptrix febrifuga the 
codominant class has Anogeissus leiocarpus as the only representative and 
no representative for the dominant E class. 
 
Density 
The protected area was more vegetated with the total density value of 
0.215, Anogeissus leocarpus,  Acacia hebecladoide, Crossoptrix febrifuga  
have the highest densities while Acacia sabriana, Sterculia setigera, 
Combretum molle  and Pseudocedrella kotshyi recorded the lowest density  
(Table 2). 
 

Coverage 

Table 2 shows the mean coverage values observed in the study site. Species 

with the highest coverage values are Anogeissus leiocapus ,(11.85), 
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Sterculia setigera(10.35) and Tamarindus indica (7.78). while those with 

lowest coverage values are Mitagyna inermis (0.010), Crossopterix 

febrifuga (0.014) and Combretum molle (0.04). 

 

Species Diversity 

Species n (n/N)² 

 Tamarindus indica 2 0.0025 

Anogeissus leiocapus 13 0.1056 

 Acacia habacloides 6 0.0225 

 Taminalia laxiflora 2 0.0025 

 Acacia sabriana 1 0.0006 

Sterculia setigera 1 0.0006 

 Crossoptrix febrifuga 3 0.0056 

Mitagyna inermis 2 0.0025 

Combretum glutinosum 2 0.0025 

Paliostigma  reticulum 2 0.0025 

 Combretum molle 1 0.0006 

 Lenna acida 2 0.0025 

 Pseudocedrella kotchyi 1 0.0006 

Vitellaria paradoxa  2 0.0025  
40 0.1536 

Simpson index D = 0.1536  

 

DISCUSSION 

 A total of 14 woody species were identified in the Park that belongs to tree 

and shrubs. The 14 species were found in 7 families. The woody species 

rich families are combretaceae (three genera, and four species) and 

leguminosae (3 genera, 4species) followed by Rubiaceae (2 genera, 2 

species). The two species rich families (Leguminosae and Combretaceae) 

constitute 57% of the total woody species in the study area. The remaining 

families had one representative species only with the exception of 

Rubiaceae with two representative species, which showed the area is 

under rehabilitation after severe degradation. The Simpson biodiversity 

index D= 0.1536 show significant recouping of the vegetation which is as 

a result of effective protection. It is expected that disturbance and 
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protection will reduce and increase frequency of species respectively. The 

dominance of the members of the Combretaceae and Leguminosae shows 

that the park is a representative of the much fragmented guinea savanna. 

Other factors that could had affected the frequency distribution were the 

environmental variables such as chemical and physical soil properties 

(Miyamoto et al. 2003; Eilu et al. 2004;  ; Poulsen et al. 2006).  
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