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CORE COURSE IX : ENVIRONMENTAL BIOLOGY AND EVOLUTION 
A. Environmental Biology 

 
UNIT 1 
 
Survey of natural resources – Renewable (food, water and forest) and non-
renewable (land, energy and mineral) resources. Conservation of natural area 
and biota-soil conservation – Conservation of biosphere reserve – 
environmental quality standards. 
Biodiversity – Definition, importance in biology, basic concepts, types, values, 
threats to biodiversity, biodiversity conservation- methods of conservation-
biodiversity and sustainable development and biodiversity indices. 
 
Unit II 
 
Pollution – sources, effects, and control of air, water, organic pollutants, BOD, 
COD, pesticides, heavy metals, thermal, radiation, oil, land and noise pollution 
– indicator organisms – bioaccumulation – biomagnification and biomonitoring 
of pollutants. 
 
Environmental impact assessment (EIA) – definition, steps in EIA, method of 
EIA, problems involved in EIA, reporting (EIS). 
 
Unit III 
 
Trends in human population – urbanization 
 
Remote sensing – aerial photography – satellite images – thermal, infra – red, 
radar images, ecological applications – resources exploration, understanding 
environmental factors, predicting natural hazards, ecosystem management. 
 
B. Evolution  

Unit IV  

Present status of the concept of natural selection – genetical theory of  natural 
selection – evidences for the role of natural selection – mathematical and 
experimental analysis of selection. 
 
Neo – Lamarckism – present concept of  recapitulation – genetic and non-
genetic variations – origin and evolutionary significance. 
 
Polymorphism and selection – definitions, transient polymorphism, balanced 
polymorphism, genetic polymorphism, enzyme polymorphism and selection 
advantages. 
 
 



Unit V 

Polyploidy and evolution – genetic assimilation – genetic speciation – species 
concept – isolating mechanisms – evolutionary trends – canalization of 
selection – orthoselection. 
 
Molecular evolution – gene evolution, evolution of gene families, molecular 
drive, assessment of molecular variation, punctuated equilibria and neutrality 
theory. 
 
Molecular phylogenies and evolution – immunologic techniques, amino acid 
sequences, DNA sequences, nucleic acid phylogenies based on DNA-DNA 
hybridization and restriction enzymes, combined nucleic acid – amino acid 
phylogenies – rate of molecular change, molecular clock, regulatory genes and 
evolution. 
 
Evolution of population – from races to species, adaptation pattern, 
behavioural adaptations and strategies, sexual competition and selection, 
isolating mechanisms, mode of speciation, evolutionary rate and punctuated 
equilibria. 
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