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What is Plant Ecology?

• Plant ecology is the interactions between plants and their environments.

• Plant ecology is both a subset of the discipline of ecology and a mirror for the entire field.

Vegetation ecology

• is the study of the plant cover and its relationships with the 

environment.

Plant Vs. Vegetation???



• Vegetation is the central object of study in vegetation ecology, can be loosely defined as:

 a system of largely spontaneously growing plants. 

• Not all growing plants form vegetation; for instance, a sown corn field or a flowerbed in a 

garden do not. 

• But the weeds surrounding such plants do form vegetation. 

• A pine plantation will become vegetation after some years of spontaneous growth of the pine 

trees and the subsequent development.



Unit one: Ecological data (Ecological variables and data; data collection, 

analysis and interpretation)

Ecological variables

• In ecological studies, there are at least three major types of variables based on their relationships

to each other:

 independent variables

 dependent variables

 interdependent variables







Ecological data

• In ecological studies, there are several major types of data:

 continuous data

 Counts

 Proportion

 binary data

 time at death

 time series

 circular data

















Commonly used ecological data and their analysis in vegetation ecology studies

Abundance and frequency

• Abundance is the number of individual plants of a given species per unit area.

 It can be used to show spatial distribution and ranges over time.

• Frequency is the proportion of plots in which a species occurs.

 It is a measure of the occurrence of a given species in a given area.

 It indicates how the species are dispersed and is an ecologically meaningful

parameter.

 In other words, it gives an approximate indication of the homogeneity of the stand

under consideration (Kent and Coker, 1992).

• Cover-abundance scale of plant species in a unit area of land



Species diversity 

• Example: Shannon-Wiener Diversity Index (H’)

H′ = − 

𝑖=1

𝑠

pi(ln pi )Whereby,

• H'= Shannon diversity index

• Σ= Summation symbol;

• S = the number of species;

• Pi= the proportion of individuals or the abundance of the ith species expressed as a proportion of 

the total cover in the sample;

• ln = natural logarithm to base n (logn)



Species evenness

• Example: Shannon's evenness (J) or equitability

• J =
H′

H′max
Whereby,

• J = the species evenness 

• H' = Shannon-Wiener Diversity Index

• H'max = Maximum Diversity Index of species in the sample (Kent and Coker, 1992).



Similarity coefficient: 

Example: Sørensen’s similarity coefficient 

Ss =
2a

(2a + b + c)
where,

• Ss = Sørensen’s similarity coefficient

• a = Number of species common to both communities

• b = Number of species in community 1 only; 

• c = Number of species in community 2 only.



Species importance value index (SIV) and dominance

• SIV permits a comparison of species in a given location and reflects the dominance,

• occurrence and abundance of a given species in relation to other associated species in an area.

• Therefore, for setting conservation priority, it is a good index for summarizing vegetation 

characteristics and ranking species for management and conservation practices.

IVI = Relative density + Relative dominance + Relative frequency



IVI = Relative density + Relative dominance + Relative frequency

• Relative density = 
The number of individuals of the species

The total numbers of all individuals
*100

Density is a derivate variable, being the abundance per unit area.

• Relative frequency 

•
The number of individuals of plots where the species found

The total plots of the study
*100

• Relative dominance = 
The basal area of the individual species

The total basal area of all species
*100

• Basal Area (BA) = πd2/4, where, π = 3.14; d = DBH (cm)

• Basal area is the area outline of a plant near the surface, is of particular interest for trees and can 

be used for tree volume estimations.


