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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐101  Zoology‐I (Invertebrate Diversity)  3  I 

Year  Discipline 

1  Botany, Zoology, Chemistry‐I 
 
INVERTEBRATE DIVERSITY:   
Classification of organisms; definition, concept, evolutionary relationships and tree diagrams; 
patterns of organization. Biodiversity.  
Animal-Like Protists: The Protozoa:  
Evolutionary perspective; life within a single plasma membrane; symbiotic life-styles. 
Protozoan taxonomy: (up to phyla, subphyla and super classes, wherever applicable). 
Pseudopodia and amoeboid locomotion; cilia and other pellicular structures; symbiotic 
ciliates; further phylogenetic considerations.  
Multicellular and Tissue Levels of Organization:  
Evolutionary perspective: origins of multicellularity; animal origins. Phylum porifera: cell 
types, and skeletons; body forms; maintenance functions. Phylum cnidaria (coelenterata) the 
body wall and nematocysts; alternation of generations; maintenance functions; reproduction 
and classification up to class. Phylum ctenophora; further phylogenetic considerations.  
The Triploblastic, Acoelomate Body Plan:  
Evolutionary perspective; phylum platyhelminthes: classification up to class; the free-living 
flatworms and the tapeworms; phylum nemertea; phylum gastrotricha; further phylogenetic 
considerations.  
The Pseudocoelomate Body Plan: Aschelminths:  
Evolutionary perspective; general characteristics; classification up to phyla; Some important 
nematode parasites of humans; further phylogenetic considerations.  
Molluscan Success:  
Evolutionary perspective: relationships to other animals; origin of the coelom; molluscan 
characteristics; classification up to class. Diversity in gastropods, bivalves and cephalopods; 
further phylogenetic considerations.  
Annelida: The Metameric Body Form:  
Evolutionary perspective: metamerism and tagmatization; classification up to class. External 
structure and locomotion, feeding.  
The Arthropods:  
Evolutionary perspective: classification and relationships to other animals; classification up 
to class.  
The Hexapods and Myriapods:  
Insect and humans; further phylogenetic considerations.  
GENETICS: 
Mendelion inheritance & Basic concepts, Sex-determination, Probability and X2 test, 
Multiple alleles and blood groups, Linkage and crossing over, Chromosome changes, 
Mutations, Inbreeding and Heterosis, Extrachromosomal Inheritance, Quantitative 
Inheritance, Population Genetics 
 
Books Recommended: 
1. Miller, S.A. and Harley, J.B., 1999 & 2002. Zoology, 4th & 5th Edition (International). 

Singapore: McGraw Hill. 
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2. Hickman, C.P., Roberts, L.S. and Larson, A., 2004. Integrated 
Principles of Zoology, 11th Edition (International). Singapore: McGraw Hill. 

3. Pechenik, J.A., 2000. Biology of Intervebrates, 4th Edition (International). Singapore: 
McGraw Hill. 

4. Kent, G.C. and Miller, S., 2001. Comparative Anatomy of Vertebrates. New York: 
McGraw Hill. 

5. Campbell, N.A., 2002. Biology 6th Ed. Menlo Park, California: Benjamin/Cummings 
Publishing Company, Inc. 

8. Snustad, D.P. and Simmons, M.J. 2003. Principles of Genetics. 3rd Ed. John Wiley 
and Sons Ins. New York, USA. 

9. Strickberger, M.W. 1985. Genetics. McMillan, N.Y. USA. 
10. James F. Crow., Genetics Notes 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐102  Zoology Lab‐I (Invertebrate Diversity)  1  I 

Year  Discipline 

1  Botany, Zoology, Chemistry‐I 
 
Invertebrate Diversity: 
1) Study of Euglena, Amoeba, Entamoeba, Plasmodium, Trypanosoma, Paramecium as 

representative of animal like protists. (Prepared slides). 
2) Study of sponges and their various body forms. 
3) Study of principal representative classes of phylum Coelentrata. 
4) Study of principal representative classes of phylum Platyhelminthes. 
5) Study of representative of phylum Rotifera, phylum Nematoda. 
6) Study of principal representative classes of phylum Mollusca. 
7) Study of principal representative classes of phylum Annelida. 
8) Study of principal representative classes of groups of phylum Arthropoda. 
9) Brief notes on medical/economic importance of the following: 

Silkworm, Citrus butterfly. 
 
Genetics: 
Mitosis and Meiosis slide preparation. 
Analysis of Blood groups and Barr bodies. 
Drosophila morphology and study of giant chromosomes. 
Human pedigree analysis. 
Human pedigree analysis problems. 
Tossing of coins and probability analysis. 
Study of same Human Traits. 
Numerical problems related with different topics. 
 
Books Recommended: 
1. Miller, S.A., 2002. GENERAL ZOOLOGY LABORATORY MANUAL. 5th Edition 

(International) Singapore: McGraw Hill. 
2. Hickman, C.P. and Kats, H.L., 2000. LABORATORY STUDIES IN INTEGRATED 

PRINCIPLES OF ZOOLOGY. Singapore: McGraw Hill. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐103  Zoology‐II (Chordate Diversity)  3  II 

Year  Discipline 

1  Botany, Zoology, Chemistry‐I 
 
CHORDATES DIVERSITY:   
Echinoderms:  
Evolutionary perspective: relationships to other animals; echinoderm characteristics; 
classification up to class. Asteroidea, ophiuroidea, echinoidea, holothuroidea and crinoidea; 
some lesser-known invertebrates: the lophophorates, entoprocts, cycliophores, and 
chaetognaths. 
Invertebrates, Hemichordates & Chordates: Evolutionary Perspective: Phylogenetic 
Relationships; Classification up to subphylum or class where applicable; Further 
Phylogenetic Considerations. 
Fishes: Vertebrate Success in Water:  
Evolutionary perspective: phylogenetic relationships; survey of super class agnatha and 
gnathostomata; further phylogenetic considerations. 
Amphibians: The First Terrestrial Vertebrates:  
Evolutionary perspective: phylogenetic relationships; survey of order caudata, gymnophiona, 
and anura. Evolutionary pressures: further phylogenetic considerations. 
Reptiles: The First Amniotes:  
Evolutionary perspective: cladistic interpretation of the amniotic lineage; survey of order 
testudines or chelonia, rhynchocephalia, squamata, and crocodilia; evolutionary pressures: 
adaptations in external structure and locomotion, further phylogenetic considerations. 
Birds: Feathers, Flight and Endothermy:  
Evolutionary perspective: phylogenetic relationships; ancient birds and the evolution of 
flight; diversity of modern birds; evolutionary pressures: adaptation in external structure and 
locomotion, nutrition and the migration and navigation. 
Mammals: Specialized Teeth, Endothermy, Hair and Viviparity:  
Evolutionary perspective: diversity of mammals; evolutionary pressures: adaptations in 
external structure. 
 
Recommended Books: 
1. Miller, S.A. and Harley, J.B., 1999 & 2002. Zoology, 4th & 5th Edition 

(International). Singapore: McGraw Hill. 
2. Hickman, C.P., Roberts, L.S. and Larson, A., 2004. Integrated Principles of Zoology, 

11th Edition (International). Singapore: McGraw Hill. 
3. Pechenik, J.A., 2000. Biology of Invertebrates, 4th Edition (International). Singapore: 

McGraw Hill. 
4. Kent, G.C. and Miller, S., 2001. Comparative Anatomy of Vertebrates. New York: 

McGraw Hill. 
5. Campbell, N.A., 2002. Biology Sixth Edition. Menlo Park, California: 

Benjamin/Cummings Publishing Company, Inc 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐104  Zoology Lab‐II (Chordate Diversity)  1  II 

Year  Discipline 

1  Botany, Zoology, Chemistry‐I 
 
Chordates Diversity:  

1. Study of a representative of hemichordate and invertebrate chordate. 

2. Study of representative groups of class fishes. 

3. Study of representative groups of class Amphibia. 

4. Study of representative groups of class Reptilia. 

5. Study of representative groups of class Aves. 

6. Study of representative groups of class Mammalia. 

7. Field trips to study animal diversity in an ecosystem. 

 

Developmental Biology-I 

1. Study of male reproductive system in an invertebrate and a vertebrate representative 
(Dissection). 

2. Study of female reproductive system in an invertebrate and a vertebrate representative 
(Dissection). 

3. Study of preserved advanced stages of avian and mammalian development for amniotic 
membranes and placenta (Model). 

 

Recommended Books: 

1. Miller, S.A., 2002. GENERAL ZOOLOGY LABORATORY MANUAL. 5th Edition 
(International) Singapore: McGraw Hill. 

2. Hickman, C.P. and Kats, H.L., 2002. LABORATORY STUDIES IN INTEGRATED 
PRINCIPLES OF ZOOLOGY. Singapore: McGraw Hill. 

3. Miller, S.A., 2000. GENERAL ZOOLOGY LABORATORY MANUAL. 5th Edition 
(International) Singapore: McGraw Hill. 

4. Hickman, C.P. and Kats, H.L., 2000. LABORATORY STUDIES IN INTEGRATED 
PRINCIPLES OF ZOOLOGY. Singapore: McGraw Hill. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐201  Zoology‐III (Biochemistry)  3  III 

Year  Discipline 

2  Botany, Zoology, Chemistry‐I 
 

Monomers and Polymers of life, Amino acids, Peptides and Proteins:  
Standard Amino acids, their structure and Classification; Acid/Base properties of amino acids 
and their Titration curves; Non-standard amino acids, their structure and role; Peptides, 
Biologically active peptides and polypeptides; Covalent structure of proteins and amino acid 
sequence; Protein; Three dimensional structure of proteins, Secondary structures of proteins; 
Tertiary and Quaternary structure of proteins, Globular proteins, Structural and functional 
diversity in globular proteins; Immunoglobulins their types, structure and functions;  
Enzymes: Introduction; Important characteristics of enzymes;  
How enzymes work, Enzyme rate of reaction and substrate concentration, How pH and 
temperature effect enzyme activity; Kinetics of Bisubstrate and Multisubstrate reactions; 
Enzyme Inhibition, Irreversible and Reversible inhibition; Isozymes; Enzyme precursors and 
Associates.  
Carbohydrates:  
Classification, types, important characteristics and structure of Carbohydrates; Disaccharides 
their types structure and function; Polysaccharides, Storage and Structural types; Structure 
and major functions of polysaccharides; Glycogen, Starch, Cellulose, Chitin; Homo- and 
Hetero-polysaccharides; Peptidoglycans of bacterial cell wall. 
Lipids:  
Fatty acids, their types and major characteristics; Storage Lipids, Acylglycerols; Waxes; 
Structural Lipids in membranes, Glycerophospholipids, Sphingolipids, their role and 
degradation; Glycolipids; Isoprenoids, Terpenoids and Sterols; Major functions of Lipids.  
ENVIRONMENTAL BIOLOGY & EVOLUTION I:  
Environmental Biology:  
An overview of concepts of ecosystem with emphasis on interaction and homeostasis. Basic 
global ecosystems (atmosphere, hydrosphere, lithosphere, ecosphere). Biogeochemical cycle: 
nitrogen, phosphorus, sulpher, water, carbon. Limiting factors: basic concepts, temperature, 
soil, water and humidity, light, fire. Energy: laws of thermodynamics, primary and secondary 
productions, trophic levels and energy variation with increasing trophic levels, energy flow, 
food chains and food webs. Population ecology: basic population characters, growth and 
growth curves, population dynamics and regulations.  
Evolution: 
The nature and origin to life. Evidences of evolution. (molecular, embryological & 
paleontological). Factors initiating elementary evolutionary changes (micro-evolution) by 
changing gene frequencies, mutation pressure, selection pressure, immigration and 
crossbreeding, genetic drift.  
 
Books Recommended: 
1. David L. Nelson, and Michael M. Cox, 2005. Lehninger Principles of Biochemistry, 

4th Edition, Macmillan Worth Publishers, New York. 
2. Lubert Stryer, 1995. Biochemistry, 4th Edition, W.H. Freeman & Company, New 

York. 
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3. Murray, R. K., Granner, D. K., Mayer, P. A. and Rodwells, V. W., 
2000. Harper’s Biochemistry, McGraw Hill Bok Company, New York. 

4. Elliott, W. H. and Elliot, D. C., 2002. Biochemistry and Molecular Biology, Oxford 
Medical Publications, Oxford University Press. 

5. Voet, D., Voet, J. G. and Pratt, C. W., 1999. Biochemistry, John Wiley & Sons.   
6. Odum, E. P. 1994. Fundamentals of Ecology. W.B. Saunders. 
7. Molles, M.C. Ecology: Concepts and applications McGraw Hill, Boston 
8. Dondson, S.I., Allen, T.F.N., Carpenter, S.R., Ives, A., Jeanne, R.L., Kitchell, J.F.,  
9.    Langston, N.E. and Turner, M.G., 1998. Ecology. Oxford Univ. Press, Oxford. 
10. Singby, D. and Cork, D., 1986. Practical Ecology. McMillan Education Ltd. London. 
11. Chapman, J.L. and Reiss, M.J.1997. Ecology. Principles and Application. Cambridge 

Univ. Press, Cambridge. 
12. Smith, R.L. 1980. Ecology and Field Biology, Harper and Row. 
13. Ridley, M., 1993. Evolution. Blackwell Scientific Publications. 
14. Dobzhansky, T., Ayala, F.J., Stebbins, G.L. and Valentine, J.W., 1973. Evolution. 

W.H. Freeman and Company. 
15. Dobzhansky, T. Genetics and the Origin of Species, Columbia University Press, New 

York. 
16. Mayr, E. Populations, Species and Evolution, Harvard University Press. 
17. Moody, P.A., 1989. Introduction to Evolution, Harper and Row Publishers, New 

York. 
18. Strickberger. (2000). Evolution. Jones & Barrett Publishers 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐202  Zoology Lab‐III (Biochemistry)  1  III 

Year  Discipline 

2  Botany, Zoology, Chemistry‐I 
 

Biochemistry 
1. Tests for detection of carbohydrates in alkaline medium. 
2. Tests for detection of carbohydrates in acidic medium. 
3. Test to demonstrate relative instability of glycosidic linkage in carbohydrates. 
4. Tests for detection of disaccharides. 
5. Detection of Non-reducing sugars in the presence of reducing sugars. 
6. Demonstration of acid Hydrolysis of Polysaccharide. 
7. Biochemical tests for detection of different amino acids. 
8. Separation of various protein fractions by precipitation method. 
9. Demonstration of different solubility of lipids in various solvents. 
10. Various qualitative Tests for detection of lipids. 
11. Demonstration of tests for detection of Nucleic Acids (DNA and RNA) 
 
Environmental Biology-I & Evolution I: 
1. Community analysis through different sampling techniques (quadrat, Transect).  
2. Population dynamics of grasshoppers.  
3. Adaptive features of animals in relation to food and environment.  
4. Food chain studies through analysis of gut contents of locally available animals.  
 
Books Recommended: 
1. Plummer, David T., 1990. An Introduction to Practical Biochemistry, 4th Edition  
2. McGraw-Hill Book Company, London. 
3. Wilson, K & Walker, J., 1994. Practical Biochemistry: Principles and Techniques, 4th 

Edition, Cambridge University Press. 
4. Alexander, R.R. and Griffiths, J.M. 1993. Basic biochemical methods. Wiley – Liss, 

New York. 
5. Sawhney, S. K. and Singh, R., 2006. Introductory Practical Biochemistry, 2nd Edition, 

Narosa Publishing House.  
6. Oser, B. L., (Latest Edition). Hawk’s Physiological Chemistry, McGraw Hill Book 

Company. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐203  Zoology‐IV (Physiology)  3  IV 

Year  Discipline 

2  Botany, Zoology, Chemistry‐I 
 
The animals sustain themselves in their individual as well as in group through the functions 
of acquiring energy and simplifying it through nutrition, distributing it through circulation 
and generating energy with oxygen through respiration, eliminating unwanted wastes through 
excretion; the general concepts of the structural adaptation in different groups of animals to a 
particular function will be taught. 
Communication I Nerves: Neurons:  
The Basic Functional Units of the Nervous System. Neuron Structure. Neuron 
Communication Introductory Aspects: Resting Membrane Potential, Action potential (Nerve 
Impulse), Transmission of the Action Potential between Cells. Invertebrate and Vertebrate 
Nervous Systems: The Spinal Cord, Spinal Nerves, The Brain, Cranial Nerves, The 
Autonomic Nervous System. 
Communication II: Senses:  
Sensory Reception. Invertebrate Sensory Receptors: Baroreceptors, Chemoreceptors, 
Georeceptors, Hygroreceptors, Phonoreceptors, Photoreceptors, Proprioceptors, Tactile 
Receptors, Thermoreceptors, Vertebrate Sensory Receptors:, Lateral-Line System and 
Electrical Sensing, Lateral-Line System and Mechanoreception, Hearing and Equilibrium in 
Air, Hearing and Equilibrium in Water, Skin Sensors of Damaging Stimuli, Skin Sensors of 
Heat and Cold, Skin Sensors of Mechanical Stimuli, Sonar, Smell, Taste, Vision. 
Communication III: The Endocrine System and Chemical Messengers:  
Chemical Messengers. Introductory aspects of hormones and Their Feedback Systems: 
Biochemistry of Hormones, Feedback Control System of Hormone Secretion, Mechanisms of 
Hormone Action, Fixed-Membrane-Receptor Mechanism, Mobile-Receptor Mechanism. 
Some Hormones of Invertebrates: Porifera, Cnidarians, Platyhelminths, Nemerteans, 
Nematodes, Molluscs, Annelids, Arthropods, Echinoderms, An Overview of the Vertebrate 
Endocrine System, Endocrine Systems of Vertebrates Other Than Birds or Mammals, 
Endocrine Systems of Birds and Mammals. 
Circulation and Gas Exchange: Internal Transport and Circulatory Systems: Transport 
Systems in Invertebrates and Vertebrates. The Hearts and Circulatory Systems of Bony 
Fishes, Amphibians, Reptiles, Birds and Mammals, Gas Exchange, Respiratory Surfaces, 
Invertebrate Respiratory Systems, Vertebrate Respiratory Systems, Cutaneous Exchange, 
Gills, Lungs, Lung Ventilation, Human Respiratory System, Gas Transport. 
Nutrition and Digestion:  
Evolution of Nutrition. The Metabolic Fates of Nutrients in Heterotrophs. Animal Strategies 
for Getting and Using Food Continuous Versus Discontinuous Feeders. Diversity in 
Digestive Structures: Invertebrates and Vertebrates. The Mammalian Digestive System: The 
various segments and their roles. 
Cell Biology: 
Introduction to Cell Biology; Difference between prokaryotic and eukaryote cells. 
Cytoplasmic organelles: Membrane system, Ultrastructure of cell, Endoplasmic reticulum; 
their role in protein synthesis and drug metabolism. Golgi apparatus: Role in synthesis of 
glycoprotein. Mitochondria: Cell respiration, significance as semi-autonomous organelle. 
Lysozomes: Diverse role due to hydrolytic activity of enzymes. Peroxisomes: Metabolism of 
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hydrogen peroxide. Glyxoxysomes: Plasma membrane and its function: 
Chemical composition and structure of plasma membrane, cell permeability, active transport, 
Endocytosis, Phagocytosis, Cytoskeleton: Microfilaments, Microtubules, Intermediate 
filaments. Introduction to Replication, Transcription and Translation.  
 
Books Recommended 
1. Guyton, A.C. and Hall, J.E., 2000. Textbook of Medical Physiology, 10th Edition. 

W.B. Saunders Company, Philadelphia. 
2. Zoology 2002 & 2006. Miller, S.A. and Harley, J.B. WCB/McGraw Hill, New York. 
3. Comparative anatomy of vertebrates, 2001. Kent, G.C. and Miller, L. WCB WmC 

Brown Publishers/McGraw Hill Companies Inc., New York. 
4. Bullock, J., Boyle, J. and Wang, M.B., 2001. Physiology, 4th edition. Lippincott, 

Williams and Wilkins, Philadelphia. 
5. Berne, R.M. and Levy, M.N., 2000. Principles of Physiology, 3rd edition. St. Lious, 

Mosby. 
6. Vertebrate anatomy, function, evolution, 2002. Kardong, K.V. WCB WmC Brown 

Publishers/McGraw Hill Companies Inc., New York. 
7. De Robertis and De Robertis. (Latest Edition)Cell and Molecular Biology. Lea and 

Fibiger, New York. 
8. Gerald Karep. Cell and Molecular Biology. John Wiley & Sons. Inc. USA. 
9. Lodisch, H., Darnell, Jr., J. and Balimore D. Molecular Cell Biology. Scientific 

American Inc. New York. 
10. Albert, B., Bray, D., Lewis, J., Raff, M. et al.(Latest Edition) Molecular Biology of 

the cell. Garland publishing Inc. New York. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐204  Zoology Lab‐IV (Physiology)  1  IV 

Year  Discipline 

2  Botany, Zoology, Chemistry‐I 
 
Physiology 
Comparative adaptations to the particular function in different systems such as nervous 
system, receptors, endocrine and reproductive system, circulatory system, respiratory system, 
excretory and nutritive systems in various animal groups will be demonstrated with preserved 
tissues, organs and organ systems. 
 
Cell Biology:  
Laboratory safety: Physical, Chemical and biological hazards. 
Total Erythrocyte counting using haemocytometer. 
TLC (total Leukocyte count) using haemocytometer. 
Identification of blood cells in normal blood smear and DLC (differential leukocyte count.) 
Culture and staining of bacteria and yeast. 
Detection and quantitative determination of chromosomal DNA and RNA. 
Nucleic acid staining using Methyl greed and pyronin. 
Study of histological sections of tissues to study various types of cells. 
 
Books Recommended 

1. EXPERIMENTS IN PHYSIOLOGY, 2002. Tharp, G.D. McMillan Publishing 
Company, New York. 

2. ZOOLOGY, 1999 & 2006. Miller, S.A. and Harley, J.B. WCB/McGraw Hill, New 
York 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐301  Cell and Molecular Biology II  3  V 

Year  Discipline 

3  Zoology 
 
Nucleus: 
Chromatin, heterochromatin, euchromatin, chromosome structure with reference to coiling 
and nucleosome during different phases of cell cycle, DNA physical and chemical 
structure, characteristics of DNA, DNA replication (mechanism, DNA replication in 
prokaryotes specially with reference to variety of DNA polymerases and other proteins 
involved, DNA replication in Eukaryotes with special reference to DNA polymerases, 
concept of Replicons etc.), DNA repair, Transcription (variety of RNA and their 
characteristics, synthesis of mRNA, rRNA and tRNA with special reference to enzymes, 
involved, RNA splicing, split genes, concept of Ribozymes and posttranscriptional 
processing), RNA transduction, Genetic code, point mutations, Translation (with reference 
to the specific role of Ribosomes, various factors, and posttranslational processing), 
Regulation of Gene Expression (enzyme induction, enzyme repression, role of promoter 
and operator to be elucidated taking examples of Lac operon and Trip Operon, Gene 
Regulation in Eukaryotes with reference to elaborate promoter and diverse transcription 
factors involved, concept of examples of Transcriptional Regulation and Translational 
Regulation). Nuclear Envelope, Nucleolus 
Recombinant DNA technology 
General Principles, molecular tools involved (vectors, enzymes, expression system) DNA 
sequencing, chromosome walking, PCR techniques. 
Role of Genetic Engineering in Economic Development in the areas of Medicine and 
Human Health (Therapeutic Drug, Vaccines, Monoclonal antibodies, Gene therapy, Animal 
Cloning, Human Genome Project, Stem Cells, Transgenics Ethical issues), Agriculture 
(Livestock Health, increase in agricultural produce), Industry (organic solvents, petroleum 
industry, ore leaching etc.). 
 
Textbook 

1. De Robertis and De Robertis. (Latest Edition)Cell and Molecular Biology. Lea 
and Fibiger, New York. 

 
Additional Readings 

1. Karp, G. 2007. Cell and Molecular Biology. John Wiley & Sons. Inc. USA. 
2. Lodisch, H., Darnell, Jr., J. and Balimore D. 2000. Molecular Cell Biology. 

Scientific American Inc. New York. 
3. Weaver. F.F. 2005. Molecular Biology 3rd Ed. The McGraw Hill companies Inc. 

International Edition. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐302  Cell and Molecular Biology II Lab  1  V 

Year  Discipline 

3  Zoology 
1. Histochemistry of tissues, preparation and study of tissue structure. 
2. Extraction of DNA (bacterial). 
3. Minipreparation of plasmid DNA. 
4. Restriction digestion of plasmid DNA. 
5. Isolation and characterization of proteins on polyacrylamide gel electrophoresis. 
6. Western blotting. 
7. Cloning and transformation. 
8. PCR amplification of DNA. 

 
Textbook 

1. De Robertis and De Robertis. (Latest Edition)Cell and Molecular Biology. Lea and 
Fibiger, New York. 

 
Additional Readings 

1. Karp, G. 2007. Cell and Molecular Biology. John Wiley & Sons. Inc. USA. 
2. Lodisch, H., Darnell, Jr., J. and Balimore D. 2000. Molecular Cell Biology. Scientific 

American Inc. New York. 
3. Weaver. F.F. 2005. Molecular Biology 3rd Ed. The McGraw Hill companies Inc. 

International Edition. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐303  Biochemistry II  3  V 

Year  Discipline 

3  Zoology 
 
Bioenergetics: Concept of Free Energy; Standard Free Energy change: Energy rich 
compounds and their role in metabolism. 
 
Metabolism: description of Glycolysis Regulation and Bioenergetics of Glycolysis. Anabolic 
role of Glycolysis; Fate of Pyruvate; Gluconeogenesis, its Regulation and significance in 
tissues; Utilization of other carbohydrates    Glycogen synthesis and degradation; Regulation 
of Glycogen metabolism;; Pentose phosphate pathway and its major role in the animal 
tissues. 
 
Citric acid (TCA) cycle: Conversion of Pyruvate to Acetyl CoA, Pyruvate dehydrogenase, a 
multi-enzyme complex; description of citric acid cycle; Bioenergetics of  the cycle. Anabolic 
or Biosynthetic role of citric acid cycle intermediates; Replenishing or Anaplerotic reactions 
and their role; Regulation of Citric acid cycle; Electron transport chain. 
 
Lipid metabolism: Fate of dietary fat; Activation of Fatty acids and their transportation to 
mitochondria; Beta-Oxidation; Alpha oxidation; Bioenergetics of Beta-oxidation; Oxidation 
of unsaturated and Odd chain fatty acids; Omega oxidation pathway; Biosynthesis of 
Saturated Fatty acid; Biosynthesis of unsaturated Fatty acids. Ketone bodies their 
biosynthesis, utilization and role in the tissues; Cholesterol metabolism: Cholesterol 
biosynthesis and its Regulation. 
 
Nitrogen Metabolism: Metabolic fate of amino acids; Catabolism of Amino acids; 
Deamination and Transamination; Nitrogen Excretion and Urea cycle; Regulation of Urea 
cycle; Decarboxylation of Amino acids to Biological Amines.; Purine and Pyrimidine 
synthesis showing the sources of various atoms in both molecules. 
 
Recommended text book 

1. David L. Nelson, and Michael M. Cox, 2000. Lehninger Principles of 
Biochemistry, 3rd Ed., Macmillan Worth Publishers, New York. 

 
Additional reading material 

1. Stryer,  L., 1995. Biochemistry, 6th Ed., W.H. Freeman and Company, New York. 
2. Murray, R.K., Granner, D.K., Mayer, P.A. and Rodwells, V.W., 2000. Voet. D., 

Voet, J.G., and Pratt, C.W., 1999. Fundamentals of Biochemistry, John Wiley and 
Sons, Inc., New York. 

3. Zubay, G., 1995. Biochemistry, 4th Ed., Wm. C. Brown Publishers, Inc., Oxford, 
England. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐304  Biochemistry II Lab  1  V 

Year  Discipline 

3  Zoology 
 
1. Preparation of standard curve for glucose by o-Toluidine method. 
2. Preparation of standard curve for proteins by Buiret method. 
3. Separation and identification of various amino acids by paper chromatography. 
4. Preparation of standard curve and estimation of DNA by colorimetric analysis using 

Diphenylamine method. 
5. Preparation of standard curve and estimation of total RNA by colorimetric analysis 

using Orcinol method. 
6. Preparation of standard curve and estimation of lipid by vanilline reagent. 
7. Demonstration of the effect temperature on the enzymatic rate of reaction. 
8. Demonstration of the effect of pH on the enzymatic rate of reaction. 
 
Books Recommended 
1. Plummer, David T., 1990. An Introduction to Practical Biochemistry, 4th Edition  
2. McGraw-Hill Book Company, London. 
3. Wilson, K  and Walker, J., 1994. Practical Biochemistry: Principles and Techniques, 

4th Edition, Cambridge University Press. 
4. Alexander, R.R. and Griffiths, J.M. 1993. Basic biochemical methods. Wiley – Liss,  
5. New York. 
6. Sawhney, S. K. and Singh, R., 2006. Introductory Practical Biochemistry, 2nd Edition,  
7. Narosa Publishing House.  
8. Oser, B. L., (Latest Edition). Hawk’s Physiological Chemistry, McGraw Hill Book 

Company 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐305  Animal Physiology II  3  V 

Year  Discipline 

3  Zoology 
 
Physiological Mechanisms at Cell: Cellular membrane and transmembrane transport; 
resting membrane potentials; Generation and conduction of action potentials; synaptic 
transmission; Membrane receptors. 
 
Nervous System: Organization of nervous system; General sensory system; Visual, 
Auditory, Vestibular and Chemical sensory system. 
 
Muscle and Movements: Molecular basis of contraction; Muscles activity on skeleton; 
Adaptation of muscles for various activities; Muscles in the walls of hollow organs. 
 
Endocrine System: General principles of endocrine physiology; Hormones in homeostasis of 
metabolism; Endocrine regulation of metabolism of calcium and phosphate; Parathyroid 
gland, Calcitonin and Cholecalciferol; Hypothalamus and Pituitary: Hypothalamic regulation 
of pituitary, pituitary gland hormone in physiological coordination; Thyroid gland: 
Functional anatomy, biosynthesis, regulation and roles in physiological functions, mechanism 
of thyroid hormones action; Adrenal cortex: Hormones biosynthesis, physiological roles and 
control; Adrenal medulla: Hormones biosynthesis, physiological roles, and hypothalamic-
pituitary-adrenocortical axis, adrenal medulla and sympathetic nervous system together 
integrate responses to stress; General reproductive mechanisms: Synthesis and physiological 
roles of gonadal steroids, Second messenger and signal-transduction pathways. 
 
Textbooks 

1. Guyton, A.C. and Hall, J.E., 2006. Textbook of Medical Physiology, 11th Edition. 
W.B. Saunders Company, Philadelphia. 

2. Withers, P.C., 1992. Comparative Animal Physiology. Saunders College Publishing, 
Philadelphia. 

3. Tharp, G. and Woodman, D., 2011. Experiments in Physiology, 10th Edition. Prentice 
Hall, London. 

 
Additional Readings 

1. Randall, D., Burggren, W., French, K. and Fernald, R., 2002. Eckert Animal 
Physiology: Mechanisms and Adaptations, 5th ed. W.H. Freeman and Company, New 
York 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐306  Animal Physiology II Lab  1  V 

Year  Discipline 

3  Zoology 
 
1. Recording of action potentials on oscilloscope and effects of various factors on its 

characters. 
2. Study of synaptic activity with neuromuscular preparations. 
3. Sciatic nerve compound action potential.  
4. Demonstration of nervous system organization while studying brain, cranial nerve, 

spinal cord and spinal nerves.  
5. Experiments on sensory organs study.  
6. Experiments on characteristics of skeletal muscle contractions; 
7. Responses of intestinal muscles and effect of drugs.  
8. Demonstration of endocrine glands in a mammal (mouse). 
9. Effect of hormones on glycemia and calcemia. 
10. Effect of thyroxine on oxygen consumption. 
11. Effect of androgen on accessory sex organs and of estrogens on target tissues. 
12. Study of estrous cycle and effects of the hormones. 
 
Textbooks 

1. Guyton, A.C. and Hall, J.E., 2006. Textbook of Medical Physiology, 11th Edition. 
W.B. Saunders Company, Philadelphia. 

2. Withers, P.C., 1992. Comparative Animal Physiology. Saunders College Publishing, 
Philadelphia. 

3. Tharp, G. and Woodman, D., 2011. Experiments in Physiology, 10th Edition. Prentice 
Hall, London. 

 
Additional Readings 

1. Randall, D., Burggren, W., French, K. and Fernald, R., 2002. Eckert Animal 
Physiology: Mechanisms and Adaptations, 5th ed. W.H. Freeman and Company, New 
York 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐307  Biostatistics  2  V 

Year  Discipline 

3  Zoology 
 
 
Introduction and scope, use of statistics in biology. Population and sample. Stages of 
research, types of data and methods of data collection. Data arrangement and presentation, 
formation of tables and charts. Measures of central tendency computation of mean, media and 
mode from grouped and ungrouped data. Measures of dispersion, computation of variance, 
standard deviation, standard error and their coefficients. Probability rules. Binomial, poison 
and normal distributions. Hypothesis testing, student’s ‘t’ test, Chi square test, Analysis of 
variance and LSD. Correlation and regression. Experimental designing, planning of an 
experiment, replication and randomization. 
 
Textbook 

1. Bluman, A. G.  Elementry Statistics A Step By Step Approach, (Latest Addition) 
 
Additional Readings 

1. Geoffery, R. Norman, David L. Streiner 2000. Biostatistics: The Bare Essentials. B.C. 
Decke Inc. 

2. Gerry, P. Quinn, Michael J. Keough, 2002. Experimental design and data analysis for 
biologists. Cambridge University Press. 

3. Richard Colin Campbell, 1989. Statistics for Biologists. Cambridge University Press. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐308  Evolution  2  V 

Year  Discipline 

3  Zoology 
 
Origin of life: Panspermia and Chemical theory;  The causes of micro-evolution;  Hardy-
Weinberg equilibrium, Mutation, Gene flow, Genetic drift, Nonrandom breeding, and natural 
selection. Types of natural selection, its measurement. Causes of polymorphism in 
populations. The general selection model: (one locus and two locus), Genetic load, Cost of 
selection, Hitch-hiking, Linkage disequilibrium and shifting balance theory.  Fitness and its 
measurement, Dependence of fitness on frequency of individual. Concept of   phenotypic 
variation: Polygenic traits and  Heritability.  Explanation for adaptation, genetics of 
adaptation, reasons of imperfect adaptation. The Units of selection (allele, cell line, 
organisms, kin group and group). Sexual selection, Theories of sexual selection; Darwin, 
Fisher and Zahavi. Macroevolution: Evolutionary developmental biology: allometery, 
heterochrony, species selection, Evolutionary innovation and origin of higher taxa. Rates of 
evolution; Evolutionary trends and laws, Gradualism and punctuated equilibrium.  
Coevolution and co adaptations. 
 
Textbook 

Ridley, M. 2004. Evolution, 3rd edition. Blackwell Science. 
 

Additional Readings 
1. Bell, G. 1997. Selection: the mechanism of evolution. Chapman & Hall, NY. 
2. Dawkins, R. 1986. The blind watchmaker. Longman Scientific and Technical. Essex, 

England.  
3. Dawkins, R. 1978. The selfish gene. Oxford University Press, NY. 
4. Freeman, S. and Herron, J. C. 2004. Evolutionary analysis, 3rd ed. Pearson Prentice 

Hall. 
5. Futuyma, D. J. 1997. Evolutionary Biology, 3rd ed. Sinauer Associates, Inc. 

Sunderland, Massachusetts. 
6. Gould, S. J. 1977. Ever since Darwin. W. W. Norton and Company, NY.  
7. Ridley, M. 2000. Genome. New York: Perennial. Great reading. 
8. Stearns, S. C. and Hoekstra, R. F. 2000. Evolution, an introduction. Oxford University 

Press. 
9. Strickberger, (3rd or latest edition)  Evolution. Jones and Barrett Publishers. 
10. Freeman Dyson, 1999. Origin of life, Cambridge University Press. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐309  Evolution Lab  1  V 

Year  Discipline 

3  Zoology 
 

Calculation of gene and genotype frequency for generations. To calculate deviation of 
genotype from Hardy Weinberg equilibrium. Simulate to check the effects of natural 
selection and genetic drift in changing environments. Simulation of assess the role population 
size in evolution. Discussion on the evidences of evolution, role of biodiversity in evolution. 
Simulation experiment to show the process of coevolution.  
 
 
Textbook 

1. Ridley, M. 2004. Evolution, 3rd edition. Blackwell Science. 
 

Additional Readings 
1. Bell, G. 1997. Selection: the mechanism of evolution. Chapman & Hall, NY. 
2. Dawkins, R. 1986. The blind watchmaker. Longman Scientific and Technical. Essex, 

England.  
3. Dawkins, R. 1978. The selfish gene. Oxford University Press, NY. 
4. Freeman, S. and Herron, J. C. 2004. Evolutionary analysis, 3rd ed. Pearson Prentice 

Hall. 
5. Futuyma, D. J. 1997. Evolutionary Biology, 3rd ed. Sinauer Associates, Inc. 

Sunderland, Massachusetts. 
6. Gould, S. J. 1977. Ever since Darwin. W. W. Norton and Company, NY.  
7. Ridley, M. 2000. Genome. New York: Perennial. Great reading. 
8. Stearns, S. C. and Hoekstra, R. F. 2000. Evolution, an introduction. Oxford University 

Press. 
9. Strickberger, (3rd or latest edition)  Evolution. Jones and Barrett Publishers. 
10. Freeman Dyson, 1999. Origin of life, Cambridge University Press. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐310  Molecular Genetics II  3  VI 

Year  Discipline 

3  Zoology 
 
Introduction to molecular genetics. DNA and Topology of DNA; Eukaryotic genome 
organization, Techniques of molecular genetics. Replication, Rolling circle model. 
Transcription; Structure of promoter, Leader and trailer sequence, Splicing. Translation; 
Bacterial genetics. Complementation mapping. Gene regulation; Arabinose operon, Role of 
operator, promoter and repressor  in gene regulation. Transposable elements; Their 
characteristics and mechanism. Gene therapy.  
 
Books recommended 

1. Snustad, D.P and Simmons, M.J., 2010. Principles of Genetics, 5th edition, John 
Wiley and Sons (Asia) Pte Ltd. 

2. Weaver, R., 2011. Molecular Biology 5th Ed. McGraw-Hill.  
 
Additional Reading Material 
 

1. Kornberg, A.,  2005. DNA Replication, 2 Ed. University Science Books; 
2. Waston, J.D., Baker, T.A., Bell, S.P., Gann, A., Levine, M., Losick, R., 

2007.Molecular Biology of the Gene (6th Ed.) Benjamin Cummings sLewin, B.,  2007 
. Genes IX. 9 Ed. Jones and Barlett Publication. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐311  Molecular Genetics II Lab  1  VI 

Year  Discipline 

3  Zoology 
 

1) Preparation of overnight bacterial culture 
2) Isolation of genomic DNA 
3) Isolation of Plasmid DNA 
4) Preparation of insert 
5) Preparation of vector 
6) Ligation of insert in vector 
7) Transformation of recombinant DNA into E. coli. 

 
Books recommended 

1. Snustad, D.P and Simmons, M.J., 2010. Principles of Genetics, 5th edition, John 
Wiley and Sons (Asia) Pte Ltd. 

2. Weaver, R., 2011. Molecular Biology 5th Ed. McGraw-Hill.  
 
Additional Reading Material 
 

1. Kornberg, A.,  2005. DNA Replication, 2 Ed. University Science Books; 
2. Waston, J.D., Baker, T.A., Bell, S.P., Gann, A., Levine, M., Losick, R., 

2007.Molecular Biology of the Gene (6th Ed.) Benjamin Cummings sLewin, B.,  2007 
. Genes IX. 9 Ed. Jones and Barlett Publication. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐312  Analysis of Development  2  VI 

Year  Discipline 

3  Zoology 
 
Cellular Basis of Morphogenesis: Differential cell affinity, cell adhesion molecules; 
Mechanism of Cellular Differentiation: RNA processing, translational regulation of 
developmental process, cell-fate by progressive determinants, autonomous cell specification 
by cytoplasmic determinants, establishment of body axes and mechanism of teratogenesis; 
Secondary Induction; Organogenesis: A brief account; Origin and Migration of Germ Cells in 
Vertebrates; Factors controlling Growth and Oncogenesis. Hormones as Mediators of 
Development; Regeneration in Vertebrates. 
 
Textbook 

1. Gilbert, S. F., 2008. Developmental Biology, Sinauer Associates, Sunderland, MA. 
2. Balinsky, B. I., 1985. An Introduction to Embryology, Saunders. 

 
Additional Readings 

1. Saunders, J. W., 1982. Development Biology, McMillan. 
2. Oppenheimer, S.S., 1984. Introduction to Embryonic Development, Allen and Bacon. 
3. Bodemer, C. W., 1968. Modern Embryology. Holt, Rinehart and Winston. 
4. Ham, R. G. and Veomett, M. J., 1980. Mechanism of Development. C.V. Mosby Co. 
5. Berril, N. J. and Karp, G., 1978. Development. McGraw Hill. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐313  Analysis of Development Lab  1  VI 

Year  Discipline 

3  Zoology 
 
 
1. Preparation and study of serial sections of frog or chick embryos. 
2. Application of microsurgical techniques on chick embryos in vitro.  
3. Preparation and staining of histological slides. 
 
Textbook 

1. Gilbert, S. F., 2008. Developmental Biology, Sinauer Associates, Sunderland, MA. 
2. Balinsky, B. I., 1985. An Introduction to Embryology, Saunders. 

 
Additional Readings 

3. Saunders, J. W., 1982. Development Biology, McMillan. 
4. Oppenheimer, S.S., 1984. Introduction to Embryonic Development, Allen and Bacon. 
5. Bodemer, C. W., 1968. Modern Embryology. Holt, Rinehart and Winston. 
6. Ham, R. G. and Veomett, M. J., 1980. Mechanism of Development. C.V. Mosby Co. 
7. Berril, N. J. and Karp, G., 1978. Development. McGraw Hill. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐314  Wildlife  2  VI 

Year  Discipline 

3  Zoology 
 

Introduction to wildlife, Philosophy and significance of wildlife. Animal distribution in 
Pakistan and their affinities. Important wild animals, distribution, status, conservation and 
management (population estimates and diversity indices). IUCN categories of wildlife status. 
In-situ, ex-situ conservation, Wildlife Benefits, Zoonotic diseases, Provincial wildlife rules in 
Pakistan, Zoo rules, National and International organizations involved in conservation and 
management of wildlife, National Park, Wildlife Sanctuary, and Game Reserves in Pakistan, 
IUCN protected areas, Eco-regions, Ramsar Convention, Ramsar sites of Pakistan, Major 
threats to wetlands. Threatened species of Pakistan. 
 
Books Recommended  
1. Bailey, J.A., 1986. Principles of Wildlife Management, John Wiley. 
2. Gaston, G. and J. Spicer. 2007. Biodiversity. Blackwell Publishing & Co. London, UK.  
3. Grimmett, R. Inskipp, C. and Inskipp, T., 2001, Birds of the Indian Sub-Continent. 

Helm. 
4. Grimmett, R. Roberts, T. J and Inskipp, T. 2008.Birds of Pakistan. Helm Field Guide. 
5. Hickman, Roberts, and Larsen, 2003. Animal Diversity (3rd Edition).McGraw Hill, 

New York. 
6. Hickman, Roberts, and Larsen, 2004. Integrated principles of Zoology (12th 

Edition).McGraw Hill, New York. 
7. Jordan, E. L. and Verma, P. S. 2011.Invertebrate Zoology, S. Chand and Company. 
8. M . S. Khan. 2006. Amphibians and Reptiles of Pakistan. Krieger Publishing Company, 

Florida USA.  
9. M. M. Shafique, 2005. Wildlife Acts and Rules of Pakistan. PFI, Peshawar. 
10. Miller and Harly, 2007. Zoology (7th Edition). McGraw Hill, New York. 
11. Mirza . Z. B. 1998. Illustrated handbook of Animal Biodiversity of Pakistan. Printopak. 
12. Mitsch, W. J. and Gosselink, J. G. 2007. Wetlands 4th ed. John Wiley & Sons, Inc. 
13. Odum, E.P., 1994. Fundamentals of Ecology, W.B. Saunders. 
14. Pough, F. H., Janis, C. M. and Heiser, J. B. 2006. Vertebrate Life, 6th Ed. Pearson 

Prentice Hall. 
15. Prasad, S. N. and Kashyap, V. 2011.A textbook of Vertebrate Zoology, New Age 

International Publishers. 
16. Punjab Wildlife Act 1974. Government of the Punjab. 
17. Roberts, T. J. 1991. Birds of Pakistan. Vol. I Oxford 
18. Roberts, T. J. 1992. Birds of Pakistan. Vol. II. Oxford 
19. Roberts, T. J. 1997. Mammals of Pakistan. Vol. II. Oxford 
20. Roberts, T. J. 2005. Field Guide to the large and Medium-sized Mammals of Pakistan. 

Oxford 
21. Roberts, T. J. 2005. Field Guide to the small Mammals of Pakistan. Oxford 
22. Robinson, W.L. and Bolen, E.G., 1984. Wildlife Ecology and Management. 

McMillan, Cambridge. 
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23. S. S. Ali, 1999. Zoogeography, Paleontology and Wildlife 
Management, Naseem Book Depot, Hyderabad. 

24. Singh, S. K., 2005. Text Book of Wildlife Management. IBDC 
25. Smith, R. L., 1980. Ecology and field biology, Harper and Row. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐315  Wildlife Lab  1  VI 

Year  Discipline 

3  Zoology 
 
Study of museum specimens with their notes on adaptive characteristics, ecology and 
habitats. 
Field work and study of species richness, species evenness, relative abundance, Simpson 
Index, Shannon Weiner Index. 
Demonstration of distribution of animal species of Pakistan, (Blank map will be provided). 
Individual presentation of threatened wild animal of Pakistan assigned to students. 
 
Books Recommended  

1. Bailey, J.A., 1986. Principles of Wildlife Management, John Wiley. 
2. Gaston, G. and J. Spicer. 2007. Biodiversity. Blackwell Publishing & Co. London, UK.  
3. Grimmett, R. Inskipp, C. and Inskipp, T., 2001, Birds of the Indian Sub-Continent. 

Helm. 
4. Grimmett, R. Roberts, T. J and Inskipp, T. 2008.Birds of Pakistan. Helm Field Guide. 
5. Hickman, Roberts, and Larsen, 2003. Animal Diversity (3rd Edition).McGraw Hill, 

New York. 
6. Hickman, Roberts, and Larsen, 2004. Integrated principles of Zoology (12th 

Edition).McGraw Hill, New York. 
7. Jordan, E. L. and Verma, P. S. 2011.Invertebrate Zoology, S. Chand and Company. 
8. M . S. Khan. 2006. Amphibians and Reptiles of Pakistan. Krieger Publishing Company, 

Florida USA.  
9. M. M. Shafique, 2005. Wildlife Acts and Rules of Pakistan. PFI, Peshawar. 
10. Miller and Harly, 2007. Zoology (7th Edition). McGraw Hill, New York. 
11. Mirza . Z. B. 1998. Illustrated handbook of Animal Biodiversity of Pakistan. Printopak. 
12. Mitsch, W. J. and Gosselink, J. G. 2007. Wetlands 4th ed. John Wiley & Sons, Inc. 
13. Odum, E.P., 1994. Fundamentals of Ecology, W.B. Saunders. 
14. Pough, F. H., Janis, C. M. and Heiser, J. B. 2006. Vertebrate Life, 6th Ed. Pearson 

Prentice Hall. 
15. Prasad, S. N. and Kashyap, V. 2011.A textbook of Vertebrate Zoology, New Age 

International Publishers. 
16. Punjab Wildlife Act 1974. Government of the Punjab. 
17. Roberts, T. J. 1991. Birds of Pakistan. Vol. I Oxford 
18. Roberts, T. J. 1992. Birds of Pakistan. Vol. II. Oxford 
19. Roberts, T. J. 1997. Mammals of Pakistan. Vol. II. Oxford 
20. Roberts, T. J. 2005. Field Guide to the large and Medium-sized Mammals of Pakistan. 

Oxford 
21. Roberts, T. J. 2005. Field Guide to the small Mammals of Pakistan. Oxford 
22. Robinson, W.L. and Bolen, E.G., 1984. Wildlife Ecology and Management. 

McMillan, Cambridge. 
23. S. S. Ali, 1999. Zoogeography, Paleontology and Wildlife Management, Naseem Book 

Depot, Hyderabad. 
24. Singh, S. K., 2005. Text Book of Wildlife Management. IBDC 
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25. Smith, R. L., 1980. Ecology and field biology, Harper and Row. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐316  Environmental Biology  3  VI 

Year  Discipline 

3  Zoology 
 
Succession and Stability: Community change during succession, Ecosystem change during 
succession, Mechanism of succession, Community and ecosystem stability 
Environmental Pollution: Primary and secondary pollutants, point and non point pollutants, 
Air Pollution sources: Origin, dispersion and impact on human, crops and forest of 
Particulates, Sulphur oxides, Nitrogen oxides & volatile organic compounds, Carbon 
monoxide, carbon dioxide, Smog & PAN, MTBE (methyl tertiary butyl ether) & CFCs 
(chlorofluorocarbons), Noise pollution; Measuring noise, Health damage from noise, Control 
of noise, Water pollution; Sources of water pollution, Fate of water pollution, Composition 
and properties of water pollutants, Domestic and industrial effluents, Heavy metals and their 
impact on aquatic life, Water purification in nature, Waste water treatment, Wetland sewage 
treatment; cleaner water, cheaper, and prettier, Land Pollution; Pesticides (pollutants made to 
kill), Inorganic pesticides, Synthetic organic pesticides, Biochemical (bacterial toxins and 
synthetic hormones), Chemical pesticides (non-target toxicity), Chlorine, dioxin and PCBs 
(polychlorinated biphenyls), Reducing pesticide use, Thermal pollution, Warm water 
drainage from nuclear reactor, Radioactive pollution, Radioactivity leakage from nuclear 
reactor. 
Population Ecology: Population dynamics, Pattern of survival and dispersion, Age of 
distribution, sex ratio, Dispersal, Population growth, Geometric & exponential population 
growth, Logistic population growth, Limits of population growth. 
Population Ecology of man: Chemical & biological warfare, Ecocrises, Environmental 
management, Environmental ethics & politics, Economics of ecology, Community studies, 
Concepts of animal behaviour communication. 
Contemporary environmental themes: Ozone depletion, Green house effect, Global 
warming , Acid rain, Desertification, Deforestation, Environmental laws. 
 
Textbooks 

1. M.L. McKinney, 1999. Environmental Science: System and Solution Jones & 
Bartlett Publication, Boston 

2. R. Lloyd, 1992. Pollution and Freshwater Fishing News Books. 
3. Manuel C. Moller Jr. 2002. Ecology (Concepts and solutions). McGraw-Hill publishers. 

 
Additional Readings 

1. C.E. Mason, 1996. Biology of Freshwater Pollution, Longman Publication. 
2. Smith, 1988. Ecology and Field Biology, National Book Foundation. 
3. Krebs, 2000. Ecology: The experimental analysis of distribution and application.  
4. E.P. Odum, 1996. Ecology: A Bridge between science & society.  
5. R.K. Singh, 1998. Human Ecology.  
6. Miller, Jr., 2002. Living in the environment. Ed.  
7. Peter Stillig, 2002. Ecology (Theories and Applications). Prentice Hall publications. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐317  Environmental Biology Lab  1  VI 

Year  Discipline 

3  Zoology 
 
 

1. Methods and analysis of population dynamics, Quadrate method: 
a. Determining frequency of different species (population analysis). 
b. Determining density of species in habitat.  

2. Measurement of pollutants levels:  
a. In atmosphere (NO2, SO2, O3 and comparison with rural air). 
b. In soil (toxic chemical, fertilizer, insecticides, pesticides, herbicides); and 

in plants and animals. 
3. Analysis of polluted and freshwater for, Various pollutants; heavy metals, -

CO3, -HCO3, NO3, BOD, COD, pH, EC, total, soluble solids.  
4. Impact of radiation on microbes and plants.  
5. Effects of noise on animal behaviour. 

 
Textbooks 

1. M.L. McKinney, 1999. Environmental Science: System and Solution Jones & 
Bartlett Publication, Boston 

2. R. Lloyd, 1992. Pollution and Freshwater Fishing News Books. 
3. Manuel C. Moller Jr. 2002. Ecology (Concepts and solutions). McGraw-Hill publishers. 

 
Additional Readings 

1. C.E. Mason, 1996. Biology of Freshwater Pollution, Longman Publication. 
2. Smith, 1988. Ecology and Field Biology, National Book Foundation. 
3. Krebs, 2000. Ecology: The experimental analysis of distribution and application.  
4. E.P. Odum, 1996. Ecology: A Bridge between science & society.  
5. R.K. Singh, 1998. Human Ecology.  
6. Miller, Jr., 2002. Living in the environment. Ed.  
7. Peter Stillig, 2002. Ecology (Theories and Applications). Prentice Hall publications. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐318  Animal Behaviour  2  VI 

Year  Discipline 

3  Zoology 
 
 
The Study of Animal Behaviour: Introduction. History of Animal Behaviour. Approaches 
and Methods. 
Behaviour Genetics and Evolution: Genes and Evolution. Behavioural Genetics. Evolution 
of Behaviour Patterns. 
Mechanisms of Behaviour: The Nervous System and Behaviour. Hormones and Behaviour 
and Immunology and Behaviour. Biological Rhythms. Development of Behaviour. Learning 
Behaviour. Communication. 
Finding Food and Shelter: Migration, Orientation and Navigation. Habitat Selection. 
Foraging Behaviour. 
Social Organization and Mating Systems: Conflict. Sexual Reproduction and Parental 
Care. Mating Systems and Parental Care. Social Systems. 
 
Textbook 

1. Scott, Graham, 2004. Essential Animal Behaviour. Willey-Blalckwell. 
 
Additional Readings 

1. Drickamer, L.C., Vessey, S.H. and Jacob, E., 2002. Animal Behaviour: Mechanism, 
Ecology, Evolution. 5th Edition, McGraw-Hill Publishers.  

2. Alcock, John, 2009. Animal Behaviour: An evolutionary approach (9th Ed.) Sinasser 
Associates, Inc. 
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Code  Subject Title  Cr. Hrs  Semester 

ZOOL‐319  Animal Behaviour Lab  1  VI 

Year  Discipline 

3  Zoology 
 
 
Experiments on reflexes, latency, after-discharge, summation, warm up, fatigue, inhibition 
and feedback. Experiments on habituation, conditioned reflex type I and trial and error 
learning. Experiments showing hormonal involvement in behavioural responses. Study of 
social integration in social insects. Study of hibernation and biological rhythms. 
 
Textbook 

1. Scott, Graham, 2004. Essential Animal Behaviour. Willey-Blalckwell. 
 
Additional Readings 

1. Drickamer, L.C., Vessey, S.H. and Jacob, E., 2002. Animal Behaviour: 
Mechanism, Ecology, Evolution. 5th Edition, McGraw-Hill Publishers.  

2. Alcock, John, 2009. Animal Behaviour: An evolutionary approach (9th Ed.) 
Sinasser Associates, Inc. 
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