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Abstract 

The study on the floral diversity of Neni-Nimo watershed in Anaocha L.G.A. of Anambra State was conducted between 
November 2009 and July 2020. The aim of the study was to find out the species richness and the floral biodiversity of 
the watershed. In this study, the watershed was divided into three sites, the forested site, the fallow site and the current 
usage site. The experiment was laid out in a Randomized Complete Block Design. The ecological methods used in this 
study are the Point Centred Plotless Count sampling technique for areas dominated by trees while the Plot Count 
technique using quadrats were used for sampling the areas dominated by forbs, shrubs, climbers and grasses. The 
vegetation data collected was used to estimate the species richness of the different plant growth forms, the diversity 
and equitability of the various growth forms encountered were calculated using Shanon Weiners diversity index. The 
Shanno Weiners diversity index shows that the forested areas had the highest floral biodiversity than the fallow and 
current usage area. Regression analysis shows that a significant relationship exists between species abundance and 
floral biodiversity at a p-value of <0.05 for all plant growth forms in the watershed except for grasses and as abundance 
increases, diversity also increases.  
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1. Introduction

A watershed is a topographically delineated area, that is bounded by a drainage divide, which collects run-off from 
precipitation and primarily drains large amounts of underground water, melted ice, nutrients, sediments, toxins, from 
the soil into the nearby water bodies or stream channels [1]. Watershed is made up of a riparian area or riparian zone 
which is the strip of vegetation along a stream with distinct composition and density from the surrounding upland. 
Because of its topographic nature, it drains underground water and nutrients into nearby streams from the 
predominant landscape surface types [2]. Forests, roads, industries, churches, markets, hospitals, make up a watershed 
[3]. Under normal circumstances, a watershed is usually an evergreen forest, comprising of different life forms, in their 
natural habitat. Watersheds are unique and dynamic systems with various types of disturbances that affect them. These 
may include management activities such as livestock grazing, timber harvest, recreational use, and the creation of 
physical structures like clams and roads, or natural disturbances such as fire, and the action of water such as erosion 
[4]. 

The floral diversity of a watershed comprises all kinds of plants which is in existence within the watershed. Diversity 
promotes the stability of a community [5]. A diversity index also called phylogenetic index is a quantitative measure 
that reflects how many different types of species, found in a community or dataset can simultaneously give an account 
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of the phylogenetic relationship among the individual distribution. The value of a diversity index increases when the 
number of species is higher. Again, the diversity index is at the peak when all the species found in an area are equally 
abundant. Whenever diversity index is used in ecological studies the interest of the ecologist is usually focused on 
species, but some other groups such as genus and genus of the present species can be considered. Studies on biological 
diversity are essential as they will help in conservation and also help to mitigate climatic changes and maintain samples 
of unchanged biotic communities in their natural form for breeding.  

As deforestation of watersheds increases, the biodiversity of watersheds decreases and becomes extremely depleted. 
This is the status of most watersheds in South-East Nigeria of which the watershed under study (Neni-Nimo watershed) 
is a case point. According to FAO [6], the available forest areas in Nigeria, if not properly managed by the appropriate 
government, will likely disappear by 2020. In Nigeria, especially Anambra state, the major practice that contributes to 
vegetation destruction in watersheds is mostly agricultural practices such as planting crops and animal grazing. 
Vegetation structure and diversity determine wildlife species diversity and abundance, and if a portion of habitat on 
which a species depends is damaged or destroyed, the breeding population of that species could be lost [7]. Therefore 
the aim of this study was to find out the species richness and the floral biodiversity of the watershed. 

2. Material and methods 

2.1. Experimental site  

The experimental site of this research is the watershed of Ogbujilekwe stream bordering Neni and Nimo town in 
Anaocha L.G .A. of Anambra state. The Ogbujilekwe stream, as explained by the villagers and some of the farmers in the 
area, cuts across four major towns in Anambra State namely; Neni, Nimo, Oraukwu and Adazi-Nnukwu. The Neni-Nimo 
watershed falls within the humid tropical climate belt of Nigeria. The two seasons experienced in this area are the rainy 
season and the dry season. The maximum average rainfall is experienced during July and August. The mean annual 
rainfall is about 1500 – 2500 nm. 

2.2. Experimental design  

The experimental design used in this research work is a Randomized Complete Block Design. The experimental area 
was divided into three sites, the forested site, the fallow site and the current usage site. 

2.3. Sampling technique  

Sampling techniques were used to determine the biodiversity of the various sites. Point Centred Plotless Count 
technique and the Point Count (Quadrant) was used in the study. Large tapes, wooden pegs and ropes were used for 
laying the plotless count sampling technique. Calipers and measuring tapes were used for measuring tree distances and 
diameter at the breast height of trees. The Point Centred Plotless Count sampling technique were used for areas 
dominated by trees while the Plot Count technique using Quadrats were used for sampling the areas dominated by forbs, 
shrubs, climbers and grasses. 

2.4. Statistical analysis  

The vegetation data collected was used to estimate the species richness of the different plant growth forms, which 
include trees, forbs, shrubs, grasses and climbers that are in existence on the watershed. The diversity and equitability 
of the various growth forms encountered were calculated using Shanon Weiners diversity index. Regression analysis 
was used to evaluate the nature of the relationship between the number of species and diversity indices for trees, 
shrubs, forbs, climbers and grasses.  

3. Results  

Considering species richness (see Table 1), the forested site was the richest in tree species, the trees and the grasses 
had the highest Shannon Weiners indices of 2.7 and 2.5 respectively, while the climbers had the least index of 1.2 for 
the forested areas. For the fallow areas, the shrubs scored the highest diversity index of 3.0, while climbers and trees 
had the least index of 1.8. For the current usage area, shrubs had the highest diversity index of 0.7 while forbs had the 
least index of 0. 

From the regression analysis, there is clear evidence that diversity is dependent on the number of plants or species 
abundance. Table 2 shows the regression analysis for the various growth forms and their diversity indices is significant 
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for all the growth forms because the p-value is 0.000<0.05 except for grass which has a p-value of 0.719 which is greater 
than 0.05. 

For the trees, the R-square which is the coefficient of determination is 0.576 which means the independent variable has 
57.6% strength, explaining the dependent variable diversity. For the shrubs species and their diversity indices, the R-
square is 0.895 which means the independent variable number of shrubs is 89.5% strength, explaining the dependent 
variable diversity. The R-square for forbs species and their diversity indices is 0.967 which means the independent 
variable is 96.7% strength, explaining the dependent variable which is diversity. The R-square which is the coefficient 
of determination for climbers and their diversity indices is 0.548 which means the independent variable is 54.8% 
strength. The grasses had an R-square of 0.004 and 0.4% strength of explaining the dependent variable which is 
diversity. 

Table 1 Shannon Wieners Index of growth forms across the sites of the studied watershed  

Site Growth Forms Shannon Wieners Index Hmax Equitability 

Forested 

Trees 2.77 3.58 0.77 

Shrubs 2.20 3.04 0.72 

Forbs 2.44 3.00 0.88 

Climbers 1.23 2.48 0.47 

Grass 2.59 2.48 1.00 

Fallow 

Trees 1.83 2.20 0.85 

Shrubs 3.02 3.29 0.90 

Forbs 2.96 3.29 0.80 

Climbers 1.89 2.08 0.86 

Grass 3.10 3.04 1.00 

  

Shrubs 0.75 1.94 0.36 

Forbs 1.68 2.48 0.60 

Climbers 1.58 1.60 0.90 

Grass 0.43 1.79 0.25 

 

Table 2 Regression analysis for the Growth forms of the Watershed 

Growth forms R Square Df Mean Square F Sig. 

Trees 0.576 1 0.444 52.523 0.000b 

Shrub 0.891 1 0.262 255.054 0.000b 

Forbs 0.966 1 0.106 855.084 0.000b 

Climbers 0.506 1 0.128 13.310 0.004b 

Grasses -0.029 1 0.000 0.132 0.719b 

a. Dependent Variable: diversity indices (Pi lnp) 
b. Predictors: (Constant), Number of Trees, shrub, forbs, climbers, grasses 

4. Discussion  

The assessment of the NENI-NIMO watershed, using Shannon Weiners diversity indices shows that the forested area, 
had the highest species richness and diversity index when compared with the current usage site and the shallow site. 
The tree species scored the highest diversity indices among all the species in the forested area in the watershed, but the 
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forbs scored the highest evenness indices or equitability of 1. At the fallow site, the grasses and the forb species had the 
highest diversity indices with only grasses having the highest evenness or equitability of 1. For the current usage area, 
the forb species had the highest diversity indices while the climbers had the highest evenness indices or equitability of 
1. From the regression analysis conducted, to check the nature of the relationship between species richness and 
diversity indices, it was proved that the number of species or species richness increases, the diversity of the plant 
species, also increases. This was true for all the growth forms in the watershed, except for the grasses, which did not 
follow any model. 

5. Conclusion 

The assessment of the NENI-NIMO watershed using Shannon Weiners diversity indices show that the forested site was 
the richest in tree species. While the shrubs were the richest species for the fallow and current usage area. From the 
regression analysis, there is a clear evidence that diversity is dependent on the number of plants or species abundance. 
Conversing these species in will help mitigate climatic changes and maintain the biotic communities in their natural 
form for breeding.   
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