1. Basic Concepts of Community Ecology
Community Ecology is the study of the interactions and relationships among species living

in the same area at the same time. A biological community includes all the populations of

different species that interact in a specific area.
Key Concepts:

Community Structure: Refers to the composition and arrangement of species within
the community.
o Species Richness: The number of different species present.
o Species Evenness: The relative abundance of different species.
o Dominant Species: Species that are most abundant or have the highest biomass.
o Keystone Species: A species that has a disproportionately large effect on
community structure.
Community Composition: Determines the types and abundance of species.
Community Dynamics: The changes in community structure and composition over
time (e.g., succession).
Succession:
o Primary Succession: Occurs in lifeless areas (e.g., volcanic lava, glaciers).
o Secondary Succession: Occurs where a community existed but was disturbed
(e.g., fire, flood).

2. Community Analysis
Community Analysis involves measuring and interpreting various aspects of a biological

community to understand its structure and function.
Key Methods:

Quantitative Analysis:
o Density: Number of individuals per unit area.

o

Frequency: Number of sampling units in which a species occurs.
o Abundance: Average number of individuals of a species per sampling unit.
o Basal Area (in forest ecology): Cross-sectional area of tree trunks.
Diversity Indices:
o Shannon-Weiner Index (H'): Measures species diversity considering both
richness and evenness.
o Simpson’s Index (D): Measures the probability that two individuals randomly
selected belong to the same species.
Species-Area Curves: Relationship between the area sampled and the number of
species observed.
Ordination and Classification Techniques: Use statistical methods to group similar
communities and interpret ecological gradients.

3. Ecotones
An ecotone is a transitional zone between two different ecological communities or ecosystems.



Characteristics:

o Has species from both adjoining communities.

« Often has unique species adapted to the transition environment.

« High species diversity due to edge effect (more species due to overlapping habitats).
Examples:

« Forest—grassland ecotone.

« Riverbank (riparian zone) between aquatic and terrestrial ecosystems.
Importance:

« Indicators of environmental change.

« High productivity and biodiversity.

o Important for conservation planning.

4. Inter-population Interactions

Species within a community interact in multiple ways, influencing population size, survival,
and reproduction.

Types of Interactions:

Interaction Effect on Effect on Describtion
Type Species A Species B P
Mutualism + + Both species benefit (e.g., bees and flowers).
) One benefits; the other is unaffected (e.g.,
Commensalism + 0
barnacles on whales).
. One benefits; the other is harmed (e.g., ticks
Parasitism + —
on mammals).
Predation + - Predator feeds on prey (e.g., lion and zebra).
Herbivory N B Animals feed on- plants (e.g., caterpillars
eating leaves).
Competition B B Both species are harmed by sharing limited
resources.
. One is unaffected; the other is harmed (e.g.,
Amensalism 0 — .
tree shading out ground plants).
Neith ies affects the oth i
Neutralism 0 0 either species affects the other (rare in
nature).
Competition Types:

« Intraspecific: Between individuals of the same species.
« Interspecific: Between different species.
Predation and Prey Dynamics:
« Regulate population sizes.
o Can lead to coevolution (e.g., speed in predators and prey).



Summary
Community ecology provides insight into the structure, diversity, and functioning of

ecosystems. By analyzing community composition, transitional zones (ecotones), and
interactions among populations, ecologists can predict how communities respond to
disturbances, climate change, and human activities, aiding conservation and sustainable

management efforts.



