Detail of Courses
B.S. ZOOLOGY (4 Year program)

SEMESTER-1

	Course No.
	Title
	Credit Hours

	BSZ-111
	Islamic Studies 
	3+0

	BSZ-112
	Linguistic and English Composition
	3+0

	BSZ-113
	Basic Mathematics
	3+0

	BSZ-114
	Organic Chemistry
	2+1

	BSZ-115
	Cell Biology
	3+1

	
	
	16


	BSZ-111
	Islamic Studies
	3+0


1. Tauheed
2. Prophet Hood
3. Belief in the world hereafter
4. Worship

5. Amar Bel Maroof WA Nahe Anel Munkar

6. Unity of Umma

7. Lawful earning

8. Fundamental human rights

9. Rights of women

10.  Relations with non-Muslims

PORTIONS OF AHADIS
1. 
Ten ahadis translation and explanation

2. 
The last sermon of the prophet

3.         Uswae hasna (life of the prophet) 

Books Recommended

1. Islamiyat Compulsory by Dr. Saeedullah Qazi and Dr. Arif Naseem. new edition 2002

2. Islamiyat Compulsory by M. Mukhtar Hassan.

3. Islamic studies by M.D Zaffar 

	BSZ-112
	Linguistics and English Composition
	  3+0


Novel: The pearl by John Stein beck (continuous writing question).

Language and Linguistics
Definition of language and linguistics; branches of linguistics, differences between linguistics and traditional grammar, tree diagram phoneme, orpheme, allomorph, transformational generative grammar etc.

Grammar and composition: Parts of speech 

Nouns, pronouns, adjectives, adverbs, verbs, prepositions, conjunctions, interjections and articles
Tenses 

Active and passive voices; direct and indirect speech
Letter writing 
Formal and informal letters
Precise writing 

Summarizing a passage into one third of its length from a book, news paper, magazine etc.

Books Recommended
1. The pearl by john Stein beck; 

2. Teach yourself linguistics by jean Aitches, Marten and Wren  on High school 

grammar

3. Exploring the world of English by Saadat Ali Shah

4. Introduction to Linguistics by A. H. Hudson 

	BSZ-113
	Basic Mathematics
	3+0


Number system: Natural numbers, integers, rational and irrational numbers

Sets: Introduction and operation sets

Functions: Concept of function, domain and range of function, 1-1, onto, linear and quadratic functions

Equation: Quadratic Equation, quadratic formula, solution of quadratic equation

Books Recommended 

1. Algebra and Trigonometry (Mathematics XI), Punjab Text Book board

2. Veena. G.R. Comprehensive Basic Mathematics Vol 2 . 2008.  New Age International. India 
 
	BSZ-114
	 Organic Chemistry
	 2+1


Introduction to organic chemistry


Importance of organic chemistry


Sources of organic compounds

  
Functional groups etc

Nomenclature, preparation and reactivity of aldehyde, ketones, alkyl halides, carboxylic acids, alcohols and phenols

Practical

1. Melting point and boiling point of organic compounds

2.  Fractional distillation of organic compound

3.  Preparation of aspirin, acetamide, nitro benzene, iodoform

4.  Identification of organic compounds

Books Recommended

1.
Organic chemistry for B. Sc by M. Younas

2. 
Organic chemistry by B. S. Bhal

3. 
Clayden.J, Greeves N, Warren.S and Wothers.P.Organic Chemistry.2008. Oxford University Press

4.
Klein.D.R.Organic Chemistry as a Second Language.2009. Wiley

	BSZ-115
	 Cell  Biology
	3+1


Introduction and brief history of cell biology.

Structures and functions of bio-molecule: carbohydrates, lipid, proteins,                              nucleic acids


Cell: Physico-chemical nature of plasma membrane and cytoplasm


Ultrastructure of plant cell with a brief description and functions of cell organelles; endoplasmic reticulum, plastid mitochondria, ribosome, dictyosom, vacuole, microbodies, (glyoxysomes and peroxisomes)


Nucleus: Nuclear membrane, nucleolus, ultra structure and morphology of chromosomes.


Reproduction in somatic and embryogenic cell, mitosis and meiosis, cell cycle


Chromosomal aberrations; changes in the number of chromosomes, aneuploidy and euploidy, changes in the structure of chromosomes, deficiency, duplication, inversion and translocation.

Practical


1. Handling and use of various microscopes

2. Demonstration of cell structure through photograph of electron microscope

3. Cell structure in the onion and staminal hair of Tradescantia

4. Cyto-histochemical staining of proteins, carbohydrates, lipids and nucleic acids.

5. Mitosis: smear preparation of onion roots

6. Meiosis: smear preparation from anthers of plants such as onion, Wheat, maize et

Books Recommended 
1. Alberts, B., D. Bray, J. Lewis, M. Raff, K. Roberts, and J.D. Watson.1991

2. Lodish, H. D. Baltimor, A. Berk, S.L. Zipursky, P. Matsudaira, J. Darnell,

3. Molecular Biology of the Cell, Garland Publishing Inc. New York. 1994

4. Molecular Biology of the Cell. Scientific American Books, W.H. Freeman and Company, New York. 2001

5. Pollard T .D, Earnshaw W. C. Cell Biology. 2007. Saunders

SEMESTER-2

	Course No.
	Title
	Credit Hours

	BSZ-121
	Communication Skills
	3+0

	BSZ-122
	Pakistan Studies
	3+0

	BSZ-123
	Morphology of Vascular Plants
	2+1

	BSZ-124
	Inorganic Chemistry
	3+1

	BSZ-125
	Invertebrate Zoology
	3+1

	
	
	17


	BSZ-121
	Communication Skills
	3+0


Communication 

Definition, nature and importance of communication, Types of communication ( vebval, non-verbal communication etc), effective communication, barriers of communication.

Technical Writing

Report writing, c.v., letters, applications

Oral Communication

Bad listening habits, effective listening oral presentations, steps/procedures, instructional presentations, persuasive presentations, interviews & group discussions.

Books Recommended 

1. Murray Cunningham, ‘Communication’ Macmillan

2. Allan A. Glathon, 1975 Pattern of Communication NP

3. Suson M. Ervin Tripp. 1973: Stonford University press

4. Scott 1974: Experience and Communication Forqan and Company

5. Simon and Schuster Communication Essentials University of Phoenix.

6. Managerial Communication A finger on the Pulse (3rd ed), Prentice Hall.

7. Murphy et. Al., Effective Business Communication

8. Hargie.O. Handbook of Communication Skills.2006. Routledge 

9. Barker.A. Improve Your Communication Skills.2008. Kogan Page 

	BSZ-122
	Pakistan Studies
	3+0


I.  CREATION OF PAKISTAN
a) Ideology: Conservative and liberal perspectives

i) Significance before and after independence

ii) Quaid-e-Azam’s vision about Pakistan

b) POLITAICAL DYNAMICS.
i) Democracy and authoritarianism

ii) Political Culture: Parities and pressure groups

iii) National integration: Resources and distribution

iv) Governance and civil rights

II. ECONOMY
i)    Agro-industrial growth

ii)  Irrigation projects

iii) Economic development and poverty alleviation

iv) Foreign aid and economic stability

v) Characteristics of developing countries

III. FOREIGN POLICY

Determination of foreign policy, national interests, post-cold war environments of pakistan: new world, order and nuclear non-proliferation

IV.ENVIRONMENT; definition and dimensions, management and natural resources

environmental pollutions: industrial; agricultural; land; water; air and space environmental protection

V. POPULATION: Characteristics: Rural; urban; gender; age groups; and population growth, economic indicators: employment; education health and poverty, migration

VI. SOCIETY: Definitions, characteristics: multilingual, multi-ethnic and parochial,
social stratification and social mobility, social problems

VII. CULTURE: Definitions, social organization; kinships; family; clan and tribe, material and non-material cultures, cultural institutions

Books Recommended

10.  Shahid Javed Burki, State & Society in Pakistan, The Macmillan Press Ltd. 1980   (Reprint, 1997)

11.  Wayne Wilcox The Emergencies of Bangladesh, Washington American Enterprise Institute of Public Policy Research 1972

12. Safdar Mehmood Pakistan Kayyum Tooda Idara-Saqafat-e-Islamia, Club Road Lahore

13.  Tahir Amin National Movement of Pakistan Institute of Policy studies Islamabad.

14. Lawrence Ziring, Enigma of Political Development, WmDawson and son Ltd. Cannon House Falkstone. Kent England 1980

15.  Waseem Ahmad Pakistan under Marshal Law, Lahore 2002

16.  Ansar Zahid, History and culture of Sindh, Karachi Royal Book Company 1980

17. G.A Allana culture of Pakistan

18.  Enamery Shamil The Pearls of Sindh

19. M Rafique Afzal Political Parties in Pakistan Vol I, II, and III Islamabad National  of Historical and culture Research 1998

20. Inyatullah Bureaucracy, Development in Pakistan  Peshawar 1996

21. M Ikram Rabbani Pakistan Affairs Lahore Carwan Book House 1997

22. M Ikran Rabbani and Munawar Ali Sayyid An introduction to Pakistan studies Karwan Book House 1999

23. Crompton.S.W. Pakistan (Modern World Nations) (2nd Edition).2006. Chelsea House Publications 

24. Kagan.R. The Return of History and the End of Dreams.2008. Knopf 

25. Fatah.T. Chasing a Mirage: The Tragic lllusion of an Islamic State.2008. Wiley 

	BSZ-123
	Morphology of Vascular Plants
	2+1


Introduction:  Primary and secondary plant body, different parts of a typical seed plant

Seed: Structure of dicot and monocot seed, germination, types of germination, germination of dicot and monocot seed

Root: Introduction, various types of roots; modification of different types of roots.

Stem: Definition and various types of stems

Leaf: Definition, detail study of its various types

The flower: definition, parts; calyx, corolla, androecium, gynoecium, floral formula and floral diagram.

The inflorescence: definition, types.

Pollination: definition, types. Fertilization and formation of seed and fruit

The fruit: definition, types. Dispersal of seed and fruit: different modes of dispersal of seeds and fruits.

Practical: To study various morphological Characteristics of:

I. Leaves                          II. 
Stems            
III.   
Roots

IV. Flowers                    
V. 
Fruits etc
Books Recommended:
1.
Mauseth, J.D. 1998. An Introduction to Plant Biology: Multimedia Enhanced, Jones and Bartlett Pub. UK

2.
Moore, R.C., W.D. Clarke and Vodopich, D.S. 1998. Botany.  McGraw Hill Company, USA

3.
Raven, P.H., Evert, R.E. and Eichhorn, S.E. 1999. Biology of Plants. W.H. Freeman and Company Worth Publishers

Stuessy, T.F. 1990. Plant Taxonomy. Columbia University Press, USA.

Lawrence, G.H.M.  1951 Taxonomy of Vascular Plants. MacMillan and Co. New York

Panday, B.P. 2004. A textbook of Botany (Angiosperms), S. Chand and Co. New Delhi

Takhtajan.A. Flowering Plants .2009. Springer

	BSZ-124
	Inorganic Chemistry
	3+1


INORGANIC CHEMISTRY




Periodic classification and periodic properties of elements

Chemical bonding (VB and MO) theories

Shape of atoms and molecules

Acid and bases

Noble gases and their compounds
Chemistry of halogens, Pseudohalogens and polyhalides

Laboratory work pertaining to above course

Books Recommended:

1. Inorganic chemistry, principles of structure and Reactivity 4th Ed. By J.E Huheey, E.A. Keiter and R.L Keiter, Harper international.

2. Basic inorganic chemistry by F.A Cotton and G.Willinson, Advanced chemistry 5th Ed. F.A cotton john wiley and sonsn New York.

3. Housecroft.C. Sharpe. A.G. Inorganic Chemistry (2nd Edition).2004. Prentice Hall 

4. House.J.E. Inorganic Chemistry.2008. Academic Press 

	BSZ-125
	 Invertebrate Zoology
	3+1


1. Introduction: Classification; evolutionary relationships and tree diagrams; patterns of organization

2. Animal-Like Protists 

The Protozoa: Evolution; life within a single plasma membrane; symbiotic life-styles 

Protozoan Taxonomy: (up to phyla, subphyla and super classes) 

Protozoan Physiology: Locomotion; nutrition; reproduction; symbiosis; 

Economic importance of phylogeny of Protozoa
1. Multicellular and tissue levels of organization 

Evolutionary perspective: origins of multicellularity

Phyla Coelentrata and Porifera: Classification up to class, body wall, skeletons; water currents and body forms; functions; reproduction, alternation of generations; phylogeny

4. Triploblastics and Acoelomate Body Plan: Evolution; classification of Phyla up to class; phylogeny

5. Pseudocoelomate Body Plan: Evolution; general characteristics; classification up to phyla, feeding and the digestive system; other organ systems; reproduction and development. Some important nematode parasites of humans; phylogenetic considerations

Platihelminthes, Aschelminth, Mollusca, Annelida Arthropods, Hexapods Myriapods, Echinoderms and minor phyla

Evolution, relationships to other animals; origin; general characteristics; classification up to class, characteristics associated structures e.g Shell in Mollusc, diversity, metamerism in Annelids etc, feeding and digestion, gas exchange, locomotion, reproduction and development, nervous and sensory functions, excretion, regeneration, other organ systems; tagmatization; the exoskeleton; metamorphosis; chemical regulation, phylogenetic

Books Recommended

1. 
Hickman, C.P., Roberts, L.S. and Larson, A. Integrated Principles of Zoology, 11th Edition (International), 2004. Singapore: McGraw Hill.

2. Miller, S.A. and Harley, J.B. ZOOLOGY, 5th Edition (International), 2002. 
Singapore: McGraw Hill.

3.
 Pechenik, J.A. BIOLOGY OF INVERTEBRATES, 4th Edition (International), 
2000. Singapore: McGraw Hill.

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

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

6.
Moore, J, An Introduction to the Invertebrates, 2nd edition.2008. Cambridge       University Press 

7.  Smith .C. Biology of Sensory Systems, 2nd edition.2009. Wiley 

Practical

1.  Study of Euglena, Amoeba, Entamoeba, Plasmodium, Trypanosoma, and 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 Coelenterata.

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:  Plasmodium,Entamoeba histolitica, Leishmania, Liverfluke, Tapeworm, Earthworm, 
Silkworm, Citrus butterfly.

10. Preparation of permanent stained slides of the following: Obelia, Daphnia, Cestode, Parapodia of Nereis.

Books Recommended

1. 
Hickman, C.P. and Kats, H.L. Laboratory studies in integrated principles of Zoology. 2000. Singapore: McGraw Hill.

2. 
Miller, S.A., General Zoology laboratory manual. 5th Edition (International), 2002. Singapore: McGraw Hill.

SEMESTER-3

	Course No.
	Title
	Credit Hours

	BSZ-231
	Computer Applications
	2+1

	BSZ-232
	Fundamentals of Biophysics
	3+1

	BSZ-233
	Plant Systematics and Anatomy
	3+1

	BSZ-234
	Ecology
	2+1

	BSZ-235
	Chordate Zoology
	3+1

	
	
	18


	BSZ-231
	 Computer Applications
	  2+1


Brief history of computers and their applications: Major components of computer, computer and society, the social impact of computer age, computersin offices industry and education, office automation tools; word processing, graphic packages, data bases and spread sheets, current prints, research and future prospects, legal and moral aspects of computer science, using internet

Laboratory work pertaining to above course

Books Recommended
1. Using information technology 2nd Ed, William Sawyer, Hutchinson

2. Introduction to computer by Peter Norton

3. Introduction to computer by P.K. Ceena
4. Dandamudi. S P. Fundamentals of Computer Organization and Design.2008. Springer

	BSZ-232
	 Fundamental of  Biophysics
	3+1


Newton’s Laws of Motion, Momentum,  conservation of momentum,  Problems Gravitation Newton’s law of gravitation, acceleration due to gravity, mass of earth mass of sun, variation of “g” with altitude and depth, satellites, problems
Current electricity; electric current, ohm’s law, resistance and resistivity, combination of resistors, power dissipated in resistors, problems
Practicals
I.  To study the damping features of an oscillating, system using simple pendulum of variable mass.

2. To the determine the value of “g”by compound pendulum /kater, s Pendulum

3. The dependence of centripetal force on mass, radius, and angular momentum

4. Velocity of a body in circular motion

5. Determination of moment of inertia of a solid /hollow cylinder and, Sphere.etc

6. Measurement of resistance using a Neon flash bulb and condenser

7. Conversion of Galvanometer into Voltmeter and an Ammeter

8. Study of electric circuits by black box

Books recommended

1. Principles of physics by Hodedayr Resnick

2. Biophysics by Adelman

3. Concepts of Modern Physics by A.Beiser

4. College Physics by Sears, Zamansky, and Young

5. Fundamental of Physics by Halliday. Resnick, and Krane
6. Jue. T. Fundamental Concepts in Biophysics: Volume1.2009. Humana Press

	BSZ-233
	Plant Systematics and Anatomy
	3+1


Plant Systematics; Introduction, aims, objectives and importance

Classification brief history of various systems of classification with emphasis on Takhtajan
Nomenclature: Brief introduction to nomenclature, importance of Latin names and binomial system with an introduction to International Code of Botanical Nomenclature.  Morphology: a detailed account of various, morphological characters root, stem, leaf, inflorescence, flower, placentation and fruit types

Diagnostic characters, economic importance and distribution pattern of the following families: Ranunculaceae, Brassicaceae (Cruciferae), Fabaceae (Leguminosae), Rosaceae, Euphorbiaceae, Cucurbitaceae, Solanaceae, Lamiaceae (Labiatae), Apace (Umbelliferae), Asteraceae (Compositae), Liliaceae (Sen. Lato), Poaceae (Graminae)                          Anatomy: Cell wall: structure and chemical composition Concept, structure and function of various tissues like: Parenchyma, Collenchyma, Sclerenchyma, Epidermis Xylem, Phloem

Structure and development of root, stem and leaf. Primary and secondary growth of dicot stem, periderm
Characteristics of wood: diffuse porous and ring –porous, sap and heart wood, soft and hard wood, annual rings
Practicals

      Taxonomy

1. Identification of families given in syllabus with the help of keys

2. Technical description of common flowering plants belonging to families mentioned in theory syllabus

3.  Field trips shall be undertaken to study and collect local plants. Students shall submit 40 fully identified herbarium specimens
      Anatomy
1.  Study of stomata, epidermis

2.  Tissues of primary body of plant

3   Study of xylem 3-dimensional plane of wood

4.  T.S of angiosperm stem and leaf

Books Recommended
1
 Mauseth, J.D. 1998. An Introduction to Plant Biology: Multimedia Enhanced. Jones and Bartlett Pub. UK

2.
Moore, R.C., W.D. Clarke and Vodopich, D.S. 1998. Botany.  McGraw Hill Company, U.S.A. 

3.
Raven, P.H., Evert, R.E. and Eichhorn, S.E. 1999. Biology of Plants. W.H. Freeman and Company Worth Publishers

Stuessy, T.F. 1990. Plant Taxonomy. Columbia University Press, USA.

Lawrence, G.H.M.  1951 Taxonomy of Vascular Plants. MacMillan & Co. New York

Panday, B.P. 2004. A textbook of Botany (Angiosperms). S. Chand and Co. New Delhi

Raymond E, S. E. Eichhorn. 2005. Esau’s Plant Anatomy. Meristems cells and tissues of the plant body, 3rd ed. John Wiley & Sons. Inc

Fahn, A. 1990. Plant Anatomy. Pergamon Press, Oxford

Esau, K. 1960. Anatomy of Seed Plants. John Wiley, New York

Maheshwari, P.1971. Embryology of Angiosperms, McGraw Hill.New York

Dickison. W. C. Integrative Plant Anatomy.2007. Academic Press 

Rudall. P.J. Anatomy of Flowering Plants: An Introduction to Structure and Development, 3rd edition .2007. Cambridge University Press 

	BSZ-234
	Ecology
	2+1


Concepts of ecosystem with emphasis on interaction and homeostasis. Basic global ecosystems. Biogeochemical cycle: nitrogen, phosphorus, sulpher, water, carbon, nutrient. Limiting factors: basic concepts, temperature, soil, water and humidity, light, fire. Energy: laws of thermodynamics, primary and secondary productions, trophic levels and energy variation, energy flow, food chains and food webs. Population ecology: basic population characters, growth and growth curves, population dynamics and regulations. Community ecology: basic concepts, community analysis, ecotones, inter-population interactions. Ecological niche: basic concepts and types. Major biomes of the world. Applied Ecology: Resources and their ecological management (mineral, agricultural and forest, range management, desalination and weather modification, landscape and land use); Types of pollution(Air, land, noise, Radiation, heavy metals, radioactivityleakage, etc)  and their management; Water sources, purification and waste water treatment;,  Space biology.  Ozonedepletion, acid rain, green house effect and global warming, desertification, deforestation, exotic and invasive species, environmental laws

Practicals

Measurement of environmental factors on land, water and air. Ecosystems: pond, agricultural or grassland, forest. Community analysis through different sampling techniques (quadrat, Transect). Population dynamics of grasshoppers. Adaptive features of animals in relation to food and environment. Food chain studies through analysis of gut contents. Analysis of polluted and fresh water for biotic and abiotic variations. Field visits for study of selected terrestrial habitat and writingnotes. Development of an ecological management plan of some selected area

Books Recommended

1.
Odum, E. P. 1994. FUNDAMENTALS OF ECOLOGY. 3rd EditionW.B.Saunders. Philadelphia

2.
 Molles, M.C. 2005 Ecology: CONCEPTS AND APPLICATIONS. 6th Edition, McGraw Hill, New York, USA

3. 
Dondson, S.I., Allen, T.F.N., Carpenter, S.R., Ives, A., Jeanne, R.L., Kitchell, J.F., Langston, N.E. and Turner, M.G., 1998. ECOLOGY. Oxford Univ. Press, UK

4. 
Slingsby, D. And Cook, C., 1986. Practical Ecology.Mcmillan Education Ltd. Uk

5. 
Chapman, J.L. And Reiss, M.J.1997. Ecology: Principles AndApplications.Cambridge Univ. Press, Uk

6.
Smith, R.L. 1980. Ecology and Field Biology, Harper and   Row

7. 
Newman, I. 1993. Applied ecology. Black well scientific publications oxford. UK

8. 
Coxes, C.B and Morre, D. 2000. Biogeography: An Ecological and Evolutionary Approach, 6th Edition. Life Sciences King’s College, London, UK

9.
Molles .M. C. Ecology: Concepts and Applications, 4th Edition.2006. McGraw-Hill

10.  Lambers. H, Chapin.F.S, Pons.T.L. Plant Physiological Ecology.2008. Springer

11.
Valk.A.V. Herbaceous Plant Ecology: Recent Advances in Plant Ecology.2009. Springer 
  

	BSZ-235
	  Chordate Zoology
	  3+1


Amphibian, Reptiles, Pisces, Aves, Hemichordates, Mammals

Classification upto order, Evolution, adaptations, diversity, locomotion, feeding and nutrition, circulation, gas exchange, nervous and sensory functions, excretion and osmoregulation, reproduction and development; phylogeny, behavior, characteristics associated structures or mechanism e.g Specialized Teeth, Endothermy, Hair, and Viviparity in mammals; ancient birds and the evolution of flight; diversity of modern birds; migration and navigation in Aves, poison and non-poison snakes in Reptiles

Practicals

1.  Study of a representative of Hemichordate and vertebrate 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

Books Recommended: theory

1. Hickman, C.P., Roberts, L.S. and Larson, integrated principles of zoology,11thEdition (International), 2004. Singapore: McGraw Hill

2. Miller, S.A. and Harley, J.B. ZOOLOGY, 5th Edition (International) 2002. Singapore: McGraw Hill

3. Pechenik, J.A. BIOLOGY OF INVERTEBRATES, 4th Edition ( International), 2000. Singapore: McGraw Hill

4. Kent, G.C. and Miller, S. COMPARATIVE ANATOMY OF  VERTEBRATES. 2001.New York: McGraw Hill

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

6. Roots.C. Flightless Birds (Greenwood Guides to the Animal World).2006.   Greenwood Press 

7. Newton. I. The Migration Ecology of Birds. 2007. Academic Press

8. Attenborough. D. The Life of Mammals [BBC Series].2008. BBC Warner
Books Recommended: practical

1. Hickman, C.P. and Kats, H.L. laboratory studies in     integrated principle of zoology. 2000. Singapore:      McGraw Hill

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

SEMESTER-4

	Course No.
	Title
	Credit Hours

	BSZ-241
	Plants Physiology and Ecology
	2+1

	BSZ-242
	Animal Behaviour and Evolution
	3+0

	BSZ-243
	Bioinformatics 
	3+0

	BSZ-244
	Bio-safety and Bioethics
	3+1

	BSZ-245
	Classical Genetics
	3+1

	
	
	17


	BSZ-241
	Plant Physiology and Ecology
	2+1


Plant Physiology

Water relations: Properties of water, water potential, Absorption of water
Diffusion, Osmosis, osmotic potential,   Stomata regulation

Mineral nutrition: Soil as a source of minerals. Essential mineral elements
and their role plants metabolism. Deficiency symptoms of macronutrient

 Photosynthesis: Introduction, Mechanism of photosynthesis; Differences between C3 and C4 plants, Factors affecting the process of photosynthesis

Respiration: Mechanism; Glycolysis, Krebs cycle and Electron transport. Anaerobic            respiration. Respiratory quotients

Growth: Definition; role of auxins, gibberellins, cytokinins, abscisic acid and  ethylene in controlling growth. Introduction to plant tissue culture

 Photoperiodism: Definition, Classification of plants based on photoperiod            
 

 Dormancy: Definition and causes of seed and bud dormancy

 Plant Movements: Classification of plant movements

Plant Ecology

Introduction, aims and applications of ecology

Soil: properties of soil (soil formation, texture, Soil organism and Soil organic matter etc) and their relationships to plants

Lights and Temperature. Quality of light, diurnal and seasonal variations. Ecophysiological responses

 Water; Characteristics of xerophytes and hydrophytes. Effect of precipitation on distribution of plants

Wind:
Wind as an ecological factor and its importance.

Population Ecology: Introduction, Species, Population, A brief description of seed dispersal

Community Ecology; Ecological characteristics of plant community Succession
Ecosystems; Definition, types and components of ecosystem. Food chain and Food web
Biogeochemical cycles, definition, types  
Applied Ecology; Soil erosion: types, causes and effectsBrief concept of pollution types and effects (air, sediments and water pollution)
Practical

A. Plant Physiology

Preparation of solutions of specific normality of acids/bases, salts, sugars, molal and molar solutions and their standardization

Determination of uptake of water by swelling seeds when placed in sodium chloride   solution of different concentrations

Measurement of leaf water potential by the dye method

Determination of the temperature at which beetroot cells lose their permeability

Determination of the effects of environmental factors on the rate of transpiration of a leafy shoot by means of a porometer/by cobalt chloride paper method

Chemical tests for the Starch, Cellulose, Lignin and Proteins

Extraction of amylase from germinating wheat seeds and study of its effect on starch breakdown

Measurement of carbon dioxide evolution during respiration of germinating seeds by the titration method

Measurement of light and temperature. Effect of light and temperature on seed germination

B. Plant Ecology
Vegetation types of the local area
Determination of physical and chemical characteristics of soil

Measurement of vegetation by Quadrate methods

Field trips to ecologically diverse habitats

Measurements of wind velocity

Books Recommended

1. Barbour, M. G., J. H. Burke and W.D. Pitts. 1999. Terrestrial Plant Ecology, The

 Benjamin, Cumming Publishing Co. Palo Alto, California, USA

2. Chapman, J.L. and Reiss, M.J. 1995. Ecology: Principles and Applications.

Cambridge University Press

3. Hopkins, W.B.  1999. Introduction to Plant Physiology. 2nd Ed. John Wiley and

 Sons. New York

4. Hussein F. 1989. Field and laboratory manual of plan ecology. National academy of higher education, Islamabad

5. Ihsan Illahi (1995).  Plant Physiology, Biochemical Processes in Plants, UGC Press

6. Krebs, C. J. 1997. Ecology. Harper and row publishers

7.  Odum, E.P. 1985. Basic ecology. W.B. Saunders

8. Ricklefs, R.E. 2000. Ecology. W.H. Freeman and Co., UK

9. Ricklefs, R.E... The economy of nature. 2008. W.H. Freeman and Co., UK

10.  Salisbury F.B. and Ross C.B. 1992. Plant physiology. 5th Edition. Wadsworth                  

 Publishing Co. Belmont CA

11. Lambers. H, Chapin.F.S, Pons.T.L. Plant Physiological Ecology.2008. Springer 

12. Valk.A.V. Herbaceous Plant Ecology: Recent Advances in Plant Ecology.2009. Springer 


	BSZ-242
	 Animal Behavior and Evolution
	3+0


1. Animal Behaviour; Four approaches to animal behaviour; proximate and ultimate causes; anthropomorphism; development of behavior; learning; control of behavior; communication; behavioral ecology; social behavior

2. Evolution: A historical perspective; Pre-Darwinian theories of change; Lamarck: an early proponent of evolution; early development of Darwin’s ideas of evolution and evidences; the theory of evolution by natural selection; evolutionary thought after Darwin; biogeography
3. Evolution and Gene Frequencies; The modern synthesis: a closer look; the Hardy-Weinberg theorem; 
evolutionary mechanisms: population size, genetic drift, natural selection, gene flow, mutation, and balanced polymorphism; species and speciation; rates of evolution; molecular evolution; mosaic evolution
Books Recommended

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

2.  Miller, S.A. and Harley, J.B. Zoology, 5th Edition (International), 2002. Singapore: McGraw Hill

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

4.   Kent, G.C. and Miller, S. Comparative anatomy of vertebrates. 2000. New York: McGraw Hill

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

6.
Peter J.B, Advances in the Study of Behavior, Volume 23. 2009. Academic Press

7.
Coyne.J. A. Why Evolution Is True .2009. Oxford University Press

8.
Tomecek.S.M. Animal Communication (Animal Behavior).2009. Chelsea House Publications 

	 BSZ-243
	Bioinformatics
	3+0


Overview of Bioinformatics: the scope of bioinformatics, bioinformatics and internet, 

Useful Bioinformatics sites on Web

Data Acquisition: Sequencing DNA, RNA and proteins, Determination of protein structure, Gene and protein expression data, Protein interaction data

Database: Contents, Structure and Annotation: File formats, Annotated sequence databases, Genome and organism-specific databases, miscellaneous databases

Retrieval of Biological Data: Data retrieval with Entrez and DBGET/LinkDB, Data 

Retrieval with SRS (sequence retrieval system)

Searching Sequence Databases by Sequence similarity

Criteria: Sequence similarity searched, Amino acid substitution matrices, Database searched (FAST and BLAST), sequence filters, Interactive database searches and 

PSI-BLAST

Multiple Sequence Alignment: Genes and Protein Families: Multiple Sequences 

alignment and family relationships, proteinFamilies and pattern databases, protein domain families

Phylogenetics: Phylogenetics, cladistics and ontology, Building phylogenetic trees, Evolution of macromolecular sequences

Sequence Annotation: Principles of genome annotation, Annotation tools and 

resources

Structural Bioinformatics: Conceptual models of protein structure, relationship of

protein three-dimensional structure toprotein function, The evolution of protein structure and function, Obtaining, viewing and analyzing structural data, Structural alignment, classification of proteins of known three-dimensional structure: CATH and SCOP, Introduction to protein structure prediction by comparative modeling, secondary structureprediction, advanced protein structure prediction and prediction strategies

Microarray Data Analysis: Analysis methods, tools and resources, sequence sampling 

and SAGE

Proteomic Data Analysis: Analyzing data from 2D-PAGE gels, analyzing protein 

spectrometry data

Higher-order System: Modeling and reconstructing molecular pathways, protein 

interaction informatics, Higher-order models

Chemoiformatics in Biology: Conventions for representing molecules, 

Chemoinformatics resources

Bioinformatics in Pharmaceutical industry: Bioinformatics and drug discovery, 

Pharmainformatics resources

Basic Principles of Computing in Bioinformatics: Running computer software, 

Computer operating systems, software downloading and installation, Database management

 Books Recommended 

1. 
Gibas, C. and Jambeck, P. Developing bioinformatics computer skills.   2001. O’Reilly publishers

2. 
Westhead, D.R., Parish, J.H. and Twyman, R.M. Instantnotes on Bioinformatics. 2003. Viva Books PrivateLimited

3.   Lest, A.M. Introduction to bioinformatics. 2002. Oxford University Press

4. 
Baxevanic, A.D. and Ouellette, B.F.F. BIOINFORMATICS: 2004. A practical guide to the analysis of genes and proteins, 3rd Edition. O’Reilly publishers

5. 
Krane, D.E. and Raymer, M.L. Fundamental concepts of   bioinformatics. 2002. Benjamin Cummings

6. 
Moody, G. Digital code of life: how bioinformatics is revolutionizing science, medicine and business.

 
2004. John Wiley and Sons

7. 
Orengo, C. A., Jones, D.T. and Thornton, J.M. Bioinformatics: genes, proteins and computer (Advanced Text) 2003. Roultledge

8. 
S. C. Rastogi, N. Mendirata and P. Rastogi. 2004. Bioinformatics: Methods and applications. ISBN 81-203-2582-6 Prentice Hall of India

9.
 Fulekar.M.H. Bioinformatics: Applications in Life and Environmental Sciences. Springer 

10.
Ramsden.J. Bioinformatics: An Introduction (Computational Biology).2009.Springer


	BSZ-244
	 Bio-safety and Bioethics                                           
 
	3+1


Personnel monitoring, laboratory monitoring, biohazards, pathogens and viral safety. Radioactive elements and their handling. Protection from carcinogenic elements. Safety regulations of GMOs. Transgenic crops and biopesticides. Biosafety rules. Uses and abuses of genetic information. Documentation. Intellectual property rights. Ethical moral and religious issues regarding GMOs. Reproductive technologies. Artificial insemination . invitro fertilization (IVF), gamete intrafallopian transfer (GIFT), surrogacy, Drug abuse during pregnancy, RU-486, involuntary sterilization. Genetic screening, gene therapy, transgenic organisms, agricultural applications. Fetal tissue transplantation, xenografts, AIDS, disclosure, transmission, health care industry,  right to die transplantation and xenografting, advance directives, living wills, physician assisted Suicide.

Practicals

1. Disposal techniques of carcinogenic compounds, EtBr, Agarose and Polyacrylamide etc.

2. Lab Disinfection and Sterilization

3. Disposal techniques of Recombinants i.e. plasmids etc

4. Lab report  on your own lab

· Deficiency of Lab for biosaftey measures

· Deficiencies on the part of students. 

Books Recommended

1. WHO. 2006. Laboratory Biosaftey manual third edition. AITBS publishers and distributors, India.

2. Lewis RJ. Sax dangerous properties of Industrial materials, 10nth edition. Toronto, John Wiley and sons, 1999.

3. Lenga RE. 1988. The Sigma-Aldrich Library of chemical safety data, 2nd ed. Milwaukee, WI, Aldrich chemical company.  

4. United states Department Health and Human services. 1999. Biosaftey in Microbiological and biomedical laboratories. 4th edition. Centers for disease control and prevention/National institutes of Health, Washington DC.

5. Krishna.V.S. Bioethics and Biosafety in Biotechnology.2007. New Age International  

6. Furr AK. CRC handbook of laboratory safety 5th edition. 2008. Boca Raton, FL, CRC press. 

	BSZ-245
	Classical Genetics
	3+1


Classical genetics – multiple alleles, genetics of blood groups, chromosomal basis of inheritance, interaction of genes, chromosomalchanges (euploidy, aneuploidy, structural changes), sex-determinationand sex-linkage, linkage, recombination and chromosome mapping ineukaryotes, quantitative inheritance. Gene concept (classical andmodern), genetics of viruses, bacteria, transposons

Molecular genetics – analysis and techniques of molecular genetics (elements of genetic engineering), genetic basis of cancer, geneticcontrol of animal development, the genetic control of the vertebrateimmune system, complex inheritance patterns

Population genetics – Hardy-Wienberg equilibrium, systematic and dispersive pressures, inbreeding and heterosis

Practicals

1. Mitosis (Onion root tips.)

2. Meiosis (Grass hopper testes)

3. Blood groups

4. Salivary gland Chromosomes of Drosophila melanogaster

5. General morphology of Drosophila melanogaster

6. Human Pedigree analysis problems

7. Human Genetics problems

8. Probability problems.Tossing of coins. X2 test

9. Study of transformed bacteria on the basis of antibiotic resistance
Books Recommended

1.  Snustad, D.P. and Simmons, M.J. PRINCIPLES OF GENETICS. 3rd Edition, 2003. Johan Wiley and Sons Ins. New York, USA

2. Lewin, B. GENE-VIII. 2000. Oxford University Press. UK

3. Tamarin, R.H. PRINCIPLES OF GENETICS. 7th Edition, 2001.WCB publishers USA

4.  Gardener, E.J., Simmons, M.J. and Snustad, D.P. PRINCIPLES OF GENETICS. 1991. John Wiley and Sons Ins. New York, USA

5. Strickberger, M.W. GENETICS. 1985. McMillan, New York. USA

6. Bittar. E. Molecular and Cellular Genetics.2009. Elsevier Science 
SEMESTER-5

	Course No.
	Title
	Credit Hours

	BSZ-351
	Animal Morphology and Physiology
	3+1

	BSZ-352
	Biostatistics 
	2+1

	BSZ-353
	Developmental Biology
	3+1

	BSZ-354
	Histology
	2+1

	BSZ-355
	Zoogeography and Paleontology
	2+1
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	BSZ-351
	Animal Morphology and Physiology
	3+1


Central themes in Physiology: 

Structure-function relationship, Adaptations, homeostasis.

Physiological basis of Membrane Function: Mechanisms in resting membrane 

potentials: Electrogenic ion pump, Donnan equilibrium, Roles of ion channels, action potential in neurons; Synaptic transmission; Structure and function of electrical and chemical synapse ; Neurotransmitters; Synaptic receptors; Posttetanic Potentiation.

Receptors Physiology: Transduction; Sensory coding; Sensory adaptations; Mechanoreception: Hair cell mechanism, Cutaneous receptors; Taste, olfactory, Photo, electro, Mechano Reception

Chemical Messenger and Regulators/Endocrine Physiology: Types and functions of secretions, invertebrate endocrine structures, physiological roles of Hypothalamus, Pituitary, Thyroid, Parathyroid and associated structures, Endocrine pancreas, Adrenal medulla and cortex, Ovary, Testis and Placenta, heart and pineal gland

Movements and Muscles: Structural, Physiology, regulation of muscle contraction: molecular structures 

Cardiovascular Mechanisms: Electrical activity of heart. Automaticity, Rhythmicity, 

Electrocardiography, Kymography; Hemodynamics

Exchange of Gases: Transport and Regulation of O2 and CO2 between respiratory surface (the lungs) and body cells

Excretion and Osmoregulation: Osmoregulation in aquatic and terrestrial environment. Vertebrate nephron, Glomerular filtration, Tubular absorption and secretion; Nitrogenous waste products

Nutrition: Regulation of digestive secretions; Physiological anatomy of digestive tract 

Temperature Relations: Temperature classification of animals; ectotherms, heterotherms, endotherms; Dormancy: Sleep, Torpor, Hibernation, Estivation

Books Recommended

1. 
Randall, D., Burggren, W., French, K. and Fernald, R. ECKERT ANIMAL PHYSIOLOGY: MECHANISMS AND ADAPTATIONS, 5th Edition. 2002. W.H. Freeman and Company, New York
2. 
Bullock, J., Boyle, J. and Wang, M.B. PHYSIOLOGY, 4th Edition.2001. Lippincott, 

Williams and Wilkins, Philadelphia

3. 
Berne, R.M. and Levy, M.N. PRINCIPLES OF PHYSIOLOGY, 3rd Edition. 2000. St. Lious, Mosby

4. 
Guyton, A.C. and Hall, J.E. TEXTBOOK OF MEDICAL PHYSIOLOGY, 10th  

Edition. 2000. W.B. Saunders Company, Philadelphia

5. 
Withers, P.C. COMPARATIVE ANIMAL PHYSIOLOGY. 1992. Saunders College

Publishing, Philadelphia

6. Schmidt-Nelsen, K. animal physiology, adaptation and environment, 5th Edition. 1997. Cambridge University Press,      Cambridge.

7. Bullock, J., Boyle, J. and Wang, M.B. PHYSIOLOGY, 4th Edition. 2001.  Lippincott, Williams and Wilkins, Philadelphia

8.
David R, Warren B, Eckert Animal Physiology: Mechanisms and Adaptations 4ed. 2009. W.H. Freeman and Company 

 Practical

Muscle and Neuromuscular Activity: Nerve muscle preparation, Muscle twitch, 

Comparison of muscle and nerve irritability, effect of stimulus strength, effect of stimulus frequency (tetany), effect of load or stretch, effect of prolonged activity (fatigue), neuromuscular fatigue, stimulation of motor points in human

Excitability, Sensation and Behavior: Recording of action potential by oscilloscope and 

demonstration of its various features. Experiments to demonstrate characteristic of reflex arc. Experiment in human (students themselves) to demonstrate some aspect of sensory physiology

Cardiovascular Activity: Normal cardiac activity, effect of temperature, effect of drug, 

heart block, tetanization of heart. Measurement of blood pressure

Respiration and Exercise: Oxygen consumption in fish and effect of temperature (by 

dissolved oxygen meter) and terrestrial animal (mouse). Oxygen consumption (by respirometer), heart rate, blood pressure, glycemia altered by exercise

Endocrine and Reproductive Mechanisms: Effect of insulin on glycemia, study of stages in estrous cycle

Books Recommended 

1. Tharp, G. And Woodman, D. Experiments In Physiology, 8th Edition. 2002. Prentice Hall, London

	BSZ-352
	Biostatistics
	2+1


Introduction and scope: definition; characteristics, importance and limitations population and samples

Frequency distribution and probabilities: Formation of frequency table from raw data, histograms. Applications of probabilities to simple events


Measures of central tendencies and dispersion: Arithmetic mean, median, mode, range, variance, standard deviation, standard error of the mean, mean deviation, semi interquartile range

Standard distributions: Binomial, Poisson and normal distributions, properties and applications. Normality


Tests of significance: Introduction

i)
t-test: Basic idea, confidence limits of means, significant difference of means

ii)
Chi square test: Basic idea, testing goodness of fit to a ratio, testing association (contingency table)

iii)
F-test: Introduction and application in analysis of variance

iv)
LSD test, Duncan’s New Multiple Range test (for comparison of individual means). Bonferroni test


Design of experiment: Concept of design, principles of experiment, planning of an experiment, replication and randomization, field plot technique, layout and analysis of completely randomized design, randomized complete block design, Latin square, factorial design, treatment comparison
Brief account of correlation and linear regression

Practicals

1. Probability of simple events

2. Data collection, arrangement of data in frequency table

3. Calculation of mean from grouped and ungrouped data

4.    Calculation of variance and standard deviation from grouped and ungrouped data

5. Binomial distribution

6. T-test

7. Poison distribution

8. Chi square test

9. Analysis of variance - one factor design

10. Analysis of variance - two way analysis

11. Analysis of variance - for latin square

12. Analysis of variance - for factorial design

13. Correlation

14. Linear Regression

Books Recommended

1. Quinn, G. 2002. Experimental Design and Data Analysis for Biologists. Cambridge University Press

2. Bailey, N.T.J. 1994. Statistical Methods in Biology, Cambridge University Press

3.  Berry D.A, Stangl. D. Bayesian Biostatistics .2008. CRC

	BSZ-353
	Developmental Biology
	3+1


Introduction: Principal features of development, origin of sexual reproduction, 

developmental patterns; Spermatogenesis; Oogenesis

Fertilization: Recognition of sperm and egg, fusion of gametes, activation of egg 

metabolism, rearrangement of egg cytoplasm

Cleavage: Patterns of embryonic cleavage, mechanism of cleavage

Gastrulation: Fate maps, gastrulation in sea urchin, amphibians, birds and mammals.

Early Vertebrate Development: Neurulation, ectoderm, mesoderm and endoderm

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

Practicals

Study of structure of gametes in some representative cases, i.e., frog, fish, fowl and mammal. Study of cleavage and subsequent development from prepared slides and/or whole mounts in various animals i.e., frog, chick etc. Study of fertilization, early development of frog through induced spawning under laboratory conditions. Preparation and study of serial sections of frog or chick embryos. Application of microsurgical techniques on chick embryos in vitro. Preparation and staining of histological slides

Books Recommended

1. Gilbert, S. F. Developmental Biology, 2006.Sinauer Associates Sunderland, MA

2. Balinsky, B. I. An introduction to embryology, 1985. Saunders

3. Saunders, J. W. Developmental Biology, 1982. McMillan and company

4. Oppenheimer, S.S. Introduction to embryonic development, 1984. Allen and Bacon

5. Ham, R. G. and Veomett, M. J. Mechanism of development.1980. C. V.  Mosby Co

6. Klaus, K. Biological Development. 2nd Edition, 2001.Mc   Graw Hill

7. Brian K. Hall. Bones and Cartilage: Developmental Skeletal Biology.2008.  Academic Press.

8. Wassarman. P.M. Advances in Developmental Biology, Volume 2a .2009. Elsevier Science.

9. Schatten.H, onstantinescu.G. Comparative reproductive biology. 2007. Wiley-Blackwell 

	BSZ-354
	Histology 
	2+1


Histology, tissue: Simple and compound tissue.

Simple tissue: epithelial tissue, types and functions; connective tissue, cartilage and bones,   muscular tissue; types, striated, unstriated, cardiac muscles. Mechanism of skeletal muscle contraction and relaxation, mechanism of smooth muscles and cardiac muscles contraction and relaxation. Nervous tissue; types, functions

Compound tissue: basic plan of digestive tract, liver, pancreas, spleen, lungs, skin, urinary system, endocrines, male and female reproductive, sense organ
Practical

1. Isolation of epithelial tissue

2. Bones/blood as connective tissue

3. Isolation of nerve cell study by specific staining method

4. Voluntary and involuntary muscles

5. Microtomes

6. Section of skin, digestive tract, accessory digestive tract, respiratory, excretory and reproductive. (microtomy)

7. General laboratory aids

a) Solution preparation, stock solution, stains solubility

b) General-labeling and cleaning solids, re-staining faded slides, recovering broken slides, two different strains on one slide, removing stain from glassware

Books Recommended

1. Guyton, A.C. and Hall, J.E. TEXTBOOK OF MEDICAL PHYSIOLOGY, 10th  
       Withers, P.C

2. COMPARATIVE ANIMAL PHYSIOLOGY. 1992. Saunders College


Publishing, Philadelphia.

3. Cormack. D. H. Essential Histology. 2009. Lippincott Williams & Wilkins. 

4. Johnson. K. E. Histology and Cell Biology. 2009.  Harwal Pub Co

5. Siddiqui. L.H. Medical histology.4th Edition. 1999. Caravan Book centre Multan

6. Indebir Singh. Test Book of Human Histology. 5th Edition. Jaypee

	  BSZ-355
	Zoogeography and Paleontology
	2+1


Zoogeography: Branches of zoogeography (descriptive, chorology, fanatics, systematic, biocoenotic, causal, ecological, historical, experimental and applied zoogeography). Animal distribution (cosmopolitan distribution, discontinuous distribution, isolation

distribution, bipolar distribution and endemic distribution) Barriers and dispersal. Zoogeographical regions (division, geographic ranges, physical features, climates, faunas and affinities of Holarctic (Palaearctic, Nearctic regions), Oriental, Ethiopian, Australian, and New tropical Regions. Palaeogeography (Theories of Continental drift and Plate tectonics)

Principles of Paleontology: Earth, Shells of earth; (atmosphere, hydrosphere, biosphere and lithosphere). Rock, types of rocks, Fossil, types and uses of fossils, nature of fossils. Processes of fossilization. Geological time scale. Pre-Cambrian life. Post Cambrian life (Palaeozoic life, Mesozoic life, Cenozoic life). Geochronometry (Uranium/Lead dating, radiocarbon dating, methods), evolutionary history of man, elephant, horse and Camel, Paleoecology, Paleomagnetism

Practicals

1. Study of fauna of various Zoogeographical Regions of the World and Pakistan
2. Study of mould, cast, pseudomorph, coprolite, petrified fossils of plants and animals

3. Study of invertebrate fossils of coelenterates, trilobites, ammonite, brachiopods, molluscs and echinoderms

4. Study of vertebrate fossils e.g. horse/elephant/camel/bovids

5. Study and identification of Igneous, Sedimentary and Metamorphic rocks

6. Map work for identification of various Zoogeographical Regions of the World and Pakistan
Books Recommended

Zoogeography

1. Darlington, P. J. Jr. Zoogeography, 1963. John Wiley and   Sons

2. DeBeaufort, L. F. Zoogeography of the land and inland waters. 1951. Sidgwick and Jackson

3. Ali, S.S. Palaeontology, zoogeography and wildlife   management. 1999. Nasim Book Depot, Hyderabad, India

4. Perveen, F. 2009. A beauty of Indus River: the Indus River dolphin, Platanista

minor Owen, its threats and protection in N-WFP, Pakistan Edited by A.G. Müller. 1st edition. VDM-Verlag Publisher, Berlin, Germany. p. 102. 
Paleontology

1. Dunbar C.O. Historical geology, 1969. John wiley and sons inc.  New York

2. Brouwer, A. general palaeontology, 1977. Oliver and Boyed, London

3. Gilbert, L. I. and Colbert, E.H. Evolution of vertebrates, 1980. John wiley and sons Inc. New york

4. Ali, S.S. Palaeontology, zoogeography and wildlife management. 1999. Nasim Book Depot, Hyderabad, India

SEMESTER-6
	Course No.
	Title
	Credit Hours

	BSZ-361
	Applied Psychology
	3+0

	BSZ-362
	Biochemistry
	3+1

	BSZ-363
	Microbiology
	3+1

	BSZ-364
	Taxonomy and Biosystematics 
	3+1

	BSZ-365
	Wild Life Biology
	2+0
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	BSZ-361
	Applied Psychology
	3+0


Introduction: Nature and definition, Schools of thought, structuralism, functionalism, behaviorism,  Gestalt  psychology, psycho analysis, humanistic, bio-psychological perspective, scope of psychology in Pakistan

Motives: Nature and definition, Classification of motives, unlearned motives, Hunger, thirst, sleep, body temperature, sex , maternal drive, pain, Air, defection, Learned Motives, Affiliation, social approval, status, security, achievement, curiosity, aggression, un conscious motives

Emotions: DefinitionTheory of emotions, physiology of emotions, brain area involve in emotions, cortical area involve in emotions, hormonal changes in emotions

Learning: Definition Methods of learning, learning by trial and error, learning by intelligence, learning by conditioning, learning by imitation

Personality: Definition, Factors of personality, heredity environmental, cultural influences, Types of personality

Memory and forgetting: Definitions, Memory process, How to improve memory, Forgetting, Definition and theories, Retention and its measurement

Thinking: Definition, Type of thinking, Problem solving, step in problem solving, factors that help or hinder problem solving tools of thoughts

Books recommended
1. Glassman, W.E.( 2000), approaches to psychology, open university press

2. Myers, D.G. (1992). Psychology (3rd ed). New York: wadsworth publishers

3. Shultz, D (1981). A history of psychology. Florida academic press

4. Morgan, C.T.  Introduction to psychology. Mergraio-hill knogakusha, Ltd Tokyo. 6th edition

5. Ruch Floyd. L. Psychology and life 6th edition.  Scott foreman and company flenriw, illinios
6. Atkinson, R.C. & smith, E.E. (2000), Introduction to psychology ( 13th ed), harecourt brace college publishers

	MSc -362
	Biochemistry
	3+1


Course contents: A general introduction to the science of biochemistry: overview of biological molecules and their stricture including carbohydrates, Lipids and Vitamins.

Carbohydrates: Introduction of carbohydrates, classification, structure and function of mono, oligo and polysaccharides, Sugar derivates, structural and storage polysaccharides and glycoprotein’s; Lipids
Protein: Introduction of proteins ,General properties ,introduction of Amino acid ,primary  ,secondary and tertiary structure of  proteins on the basis of structure and function 

Nucleic acid: General structure and function of DNA, RNA and their differences, different types of RNA and their function

Practical

Identification of carbohydrates, Preparation of Fehling‘s reagent. Preparation of Benedict’s, Qualitative Reagents .Estimation of reducing and non reducing sugar by Fehling and Benedict reagents
Determination of sugar in urine, Determination of acid value, Saponification value and iodine value of Lipid. Extraction of Ascorbic acid in citrus fruits

Determination of proteins by Benedict method, Study of some properties of biological molecules ,Hydrolysis of a protein and qualitative tests  for  ,Paper  chromatography of amino acid ,Extraction of proteins from animal and plant tissue, Protein estimation by Lowery’s ,dye –binding and Kjeldahl’s methods ,Titration curves of  amino acid.

Isolation of Nucleic acid by different techniques, identification of nucleic acid by Diphenylamine and Orcinal reagents

Books recommended
1. Principles of Biochemistry, A. L. Lehniger, D.L .Nelson and M.M. Cox.3 rd editions (2000),Worth Publisher ,New York

2. Text Book of Medical Physiology, Arthur C. Guyton, John E . Hall 10th   Edition (2000) W.B. Saunders  company

3. Fundamental of Biochemistry, D. Voet , J. G. Voet, C. W. Prrat, (1999) John Willey & sons ,New York

4. Harper ‘Biochemistry, R. K. Murray, D. K. Grammer, P. A. Mayes, V. W. Rodwell, 25th edition (2000),Appleton  & Lange

5. Outline of Biochemistry. Eric E. Conn: Paul K. Stumpf; Georage Bruening and Roy H. Doi. (1995) 5th Edition. John Wiley and sons

6. Modern Experiment Biochemistry, R.F. Boyer ,second  edition  (1993),Benjamin –Cummings Publishing 

7. Basic Biochemical Methods, R. R. Alexendar and J. M. Griffith second edition (1993) Wiley –Liss

8. Montreuil.J, Schachter.H.Vliegenthart. J.F.G. Glycoproteins I, Volume 29 (New Comprehensive Biochemistry).1995. Elsevier Science

9.  Horton.D. Advances in Carbohydrate Chemistry and Biochemistry, Volume 62. 2009. Academic Press 

	BSZ-363
	  Microbiology
	3+1


The beginnings of Microbiology; Discovery of the microbial world; Discovery of the role of microorganisms in transformation of organic matter, in the causation of diseases, development of pure culture methods. The scope of microbiology

Microbial evolution, systematics and taxonomy;  Characterization and identification of microorganisms.  Nomenclature and Bergey’s manual

Viruses: Bacteriophages and phages of other protests. Replication of Bacteriophages. Viruses of animals and plants; History, structure and composition; classification and cultivation of animal viruses. Effects of virus infection on cells. Cancer and viruses

Morphology and fine structure of bacteria: Size, shape and arrangement of bacterial cells, Flagella and motility, Pili, Capsules, sheaths, Prosthecae and stalks, structure and chemical composition of cell wall, cytoplasmic membrane, protoplasts, spheroplasts, the cytoplasm, nuclear material

The Cultivation of Bacteria: Nutritional requirements, nutritional types of bacteria, bacteriological media, physical conditions required for growth, choice of media, conditions of incubation

Reproduction and growth of bacteria: Modes of cell division, New cell formation, Normal groth cycle of bacteria, synchronous growth, continuous culture, quantitative measurement of bacterial growth; Direct microscopic count, Electronic enumeration of cell numbers, the plate count method, Membrane-filter count, Turbidimetric method, Determination of nitrogen content, Determination of the dry weight of cells, The selection of a procedure to measure growth, Importance of measurement of growth

Pure cultures and cultural characteristics: Natural microbial populations, selective methods; Chemical methods, Physical methods, Biological methods, Selection in nature, Pure cultures; Methods of isolating pure cultures, Maintenance and preservation of pure cultures, Culture collections, Cultural characteristics; Colony characteristics, Characteristics of broth cultures

Eukaryotic Microorganisms: Algae: Biological and economic importance of algae; Characteristics of algae; Lichens. Fungi: Importance of fungi; Morphology; Physiology and reproduction, Cultivation of fungi. Protozoa: Ecology and importance of protozoa. Classification of protozoa

Prokaryotic diversity Bacteria: Purple and green bacteria; cyanobacteria, prochlorophytes, chemolithotrophs, methanotrophs and methylotrophs, sulfate and sulfer-reducing bacteria, homoacetogenic bacteria, Budding and appandaged bacteria, spirilla, spirochetes, Gliding bacteria, Sheathed bacteria, Pseudomonads, Free living aerobic nitrogen fixing bacteria, Acetic acid bacteria, Zymomonous and chromobacterium, Vibrio, Facultatively aerobic Gram-negative rods, Neisseria and other Gram-negative cocci, Rickettsias, Chlamydias, Gram-positive cocci, Lactic acid bacteria, Endospore forming Gram-positive rods and cocci, Mycoplasmas, High GC Gram-positive bacteria; Actinomycetes, Coryneform bacteria, propionic acid bacteria, Mycobacterium, Filamentous Actinomycetes

Prokaryotic Diversity: Archaea: Extremely Halophilic archaea, Methane producing archaea: Methanogens, Hyperthermophilic archaea, Thermoplasma

Microbial Ecology: Microorganisms in nature, Microbial activity measurements, Aquatic habitats, Deep-sea microbiology, Terrestrial environments, Hydrothermal vents, Rumen microbial ecosystem, Microbial leaching, Biogeochemical cycles; Trace metals and mercury, Biodegradation of Xenobiotics

Microbial metabolism: Fuelling reactions in aerobic and anaerobic heterotrophs and autotrophs

Microbial metabolism: Biosynthesis, polymerization, assembly: Methods of studying biosynthesis, synthesis of Nucleotides, Amino acids, Lipids, Porphyrins, Proteins, Polysaccharides and peptidoglycan polymerization of building blocks, Assembly of biopolymers into cellular components

Practicals

Study of bacteria, yeasts and molds, and protozoa.  Staining of microorganisms: Simple stains, positive staining; negative staining. Demonstration of special structures by stains: Spore stain, Flagella stain. Differential stains: Gram stain, Metachromatic Granule stain, Acid fast stain. Culturing of microorganisms: Preparation and sterilization of culture media, agar slope, agar slab, streak plates, pour plates methods. Isolation of a bacterial culture. Quantitative plating methods. The turbidimetric estimation of microbial growth. Study of bacterial viruses

Books Recommended 

1. Microbial applications (complete version) Laboratory manual in general microbiology, 1994. Benson, H.J. WMC Brown publishers, England

2. Microbiology, 1986. Pelczar Jr., Chan, E.C.S. and Krieg, M.R. McGraw Hill, London

3. Brock biology of microorganisms, 1997. Madigan, M.T., Martinko, J.M. and Parker, J. Prentice-Hall, London

4. The microbial world, 1986. Stainier, R.Y., Ingraham, J.L., Wheelis, M.L. and Painter, R.R. Prentice Hall, London

5. Hogg.S. Essential Microbiology.2005. Wiley 

6. Laskin.A.I. Advances in Applied Microbiology, Volume 65 (Advances in Applied Microbiology).2008. Academic Press 
 

	BSZ-364
	  Taxanomy and Biosystematics  
	3+1


Taxanomy: Method of collection, preservation, identification of different kind of animals
Systematic Zoology: Contribution of systematics to Biology, History of Taxonomy 

(Downward classification, upward classification, impact of the origin of species, population systematics, current trends); Microtaxonomy, phenon, Taxon; Taxonomic categories: specific category, infraspecific category, higher categories; species concepts(Typological concept; nominalistic concept, Biological concept, evolutionary concept), species mate recognition concept; nondimensional species concept; Multidimenstional species concept; Cohesion species concept; Difficulties in the application of biologicalspecies concepts; polytypic species, subspecies, super species, sibling species; study of major type of variation within a single population. Speciation and taxonomic decision, various types of characters, cladistic analysis, Macrotaxonomy; different kinds of taxonomic characters; Taxonomic collection and identification; definitions of Synonym, Homonym, Keys; Evolution of the theory of Nomenclature; interpretationand application of the code (stability, priority, first revisor principle) range of authority of code; concept of availability, type method formation of specific names

Practicals

Study of preserved invertebrate species and their classification upto class level. Collection, preservation and identification of common species with the help of keys. Methods of statistical analysis of samples from populations T-test, Analysis of variance etc. Preparation of keys for the identification of specimens

Books Recommended

1. 
Ridley, M. EVOLUTION. 1993. Blackwell Scientific Publications

2
Dobzhansky, T., Ayala, F.J., Stebbins, G.L. and Valentine, J.W. EVOLUTION. 1973. W.H. Freeman and Company

3. 
Dobzhansky, T. GENETICS AND THE ORIGIN OF SPECIES, 1951. Columbia 

University Press, New York

4.
 Mayr, E. POPULATIONS, SPECIES AND EVOLUTION, 1965.Harvard 

University Press

5.
 Moody, P.A. INTRODUCTION TO EVOLUTION, 1989. Harper and

       
Row Publishers, New York

 6.  
Strickberger.  M.W.  EVOLUTION.  2000. Jones & Barrett Publishers

 7. 
Mayer, E. PRINCIPLES OF SYSTEMATIC ZOOLOGY. 1994. McGraw Hill, 

New York

8.
Mayer, E. and Asblock, P.D. PRINCIPLES OF SYSTEMATICZOOLOGY. 1991

McGraw Hill, New York

9.
Mayr, E. ANIMAL SPECIES AND EVOLUTION, 1985. Harvard University Press.

10.
Heywood, V.H. TAXONOMY AND ECOLOGY. 1975. Academic

     
Press, London

11.
Whili, M.J.D. Modes of Speciation, 1978. W.H. Freeman and Co., San Francisco

12. 
Winston. J. Describing Species. 1999. Columbia University Press 

13.
Fastovsky.D.E, Weishampel.D.B. The Evolution and Extinction of the Dinosaurs. 2005. Cambridge University Press 

	BSZ-365
	Wildlife Biology
	2+0


Wildlife of Pakistan, identification, distribution, status, conservation and management (population estimate technology) of fishes, reptiles, birds and mammals of major importance in Pakistan. Philosophy and significance of wildlife conservation. Biodiversity and sustainability of wildlife. Wildlife rules and regulations in Pakistan. National and International agencies involved in conservation and management of wildlife. Sanctuaries,Game Reserves and National Parks in Pakistan. Ramsar convention, wetlands, endangered species of Pakistan

Books Recommended

1.
Bailey, J.A. Principles of wildlife management, 1986. John Wiley and Sons

2.   
Ali S. and Ripley S.D. A handbook of birds of India &Pakistan, 1973. Oxford University Press, London

3. 
Roberts, T. J.The birds of Pakistan, (Vol. I).1992. Oxford University Press

4.
Roberts, T. J.The birds of Pakistan, (Vol. II), 1998. Oxford University Press

5. 
Roberts, T.J. Mammals of Pakistan. 1977. Ernest Benon Ltd,   London

6.
Robinson, W.L. and Bolen, E.G. Wildlife ecology and    management. 1984. McMillan, Cambridge

7. 
Magon, C.F. Biology of freshwater pollution. 1988. Longman and Scientific Publication

8. 
Boyd, C.E. and Tucker, C. S. Pond aquaculture and water quality management. 1998. Boston, Kluwer   Publishers Alabama

9. 
Ali, S.S. Paleontology, Zoogeography & Wild-life    management. 1999.  Nasim Book Depot. Hyderabad, India

10.
Woodroffe .R, Thirgood.S, Rabinowitz.A.People and Wildlife .2008. Cambridge University Press 

11. 
Perveen, F. 2009. A beauty of Indus River: the Indus River dolphin, Platanista

          
 minor Owen, its threats and protection in N-WFP, Pakistan Edited by A.G. Müller. 1st edition. VDM-Verlag Publisher, Berlin, Germany. p. 102. 
SEMESTER-7

	Course No.
	Title
	Credit Hours

	BSZ-471
	Entomology
	3+1

	BSZ-472
	Environmental Biology
	2+1

	BSZ-473
	Molecular Genetics
	3+1

	BSZ-474
	Parasitology  
	3+1

	BSZ-475
	Research Methodology
	3+0
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	BSZ-471
	Entomology 
	3+1


General characteristics of insects.  Relationship with other Arthropods, splitting up into different evolutionary lines, Reasons for success of the insects in diverse environments

Hard Parts: General segmentation, tagmatosis and organization

Cuticle: Detailed structure along with its biochemistry. Epidermal layer; its structure and function. Basement membrane. Colors of insects. Cuticular outgrowths and appendages sclerotization

Head: cephalization, sclerites, modifications

Antennae: Different modes of ingestion and types of mouth parts

Thorax: Sclerites: legs, their different modifications and functions

Wings: Origin; Different regions. Development and basal attachments,

main veins and their branches (generalized insects), wing coupling

Abdomen: Secondary appendages and external genitalia, types

of flight. Aerodynamics, fuels, endoskeleton; head, thorax and abdomen

Soft Parts: Muscular system; basic structure, types of muscles; muscle contraction and its energetics, comparative structure of all the systems, physiology

Sense organs: sound and light producing organs

Nutritive requirements: Fat body, exocrine and endocrine glands including pheromones and their functions

Reproduction: Reproductive organs and different types of reproduction in insects, egg fertilization and maturation

Development: Embryology up to dorsal closure, different types of metamorphosis, apolysis and ecdysis and the role of endocrine secretions

 Practicals

Preparation of permanent slides. All the hard parts (antennae, mouth parts, wings, legs, terminal segments and genitalia). Different systems, digestive, reproductive system of  American cockroach, Gryllus, grasshopper, housefly, butterfly, mosquito, any common beetle. Red cotton bug. Wasp and honey bee. Sympathetic nervous system of cockroach and gryllus.  Salivary glands of cockroach, red cotton bug and honey bee
 Books Recommended

1.
Richards, O. W. and Davies, R. G. Imm's generaltextbook of       entomology. Vol.  1,  10th Edition.  1977. Chapman & Hall, London

2.
Chapman, R.F. The insects: structure and function, 2000. Blackwell Science Inc., London

3.
Wiggles worth, V. B. Insect physiology 8th Edition. 1984. Springer Publisher

4. 
Robert L. Patton. W. B.  Insect  physiology.  1963. Saunders Co., Philadelphia

5. 
Price, W. Insect ecology. 1997. John Wiley & Sons

6.
Krebs, C. J. Ecology: The experimental analysist abundance. 5th  Edition. 2000. Benjamin-Cummings Publishing Company

7.  
Tembhare, Db. Modern entomology. 2002. Himalaya Publishing House. India

8.  
Southhood, T.R.E. Ecological methods. 1978. Chapman and Hall, London

9.  
Azans, S.S., and Agarwal, M.L. Elements of insects ecology. 1997.  Narosa publishing house. India

10
Gullan P. J. Cranston.P. The Insects: An Outline of Entomology, 3rd edition.2004. Wiley-Blackwell

11.
Peshin.R.Dhawan. A. K. Integrated Pest Management: Volume 1: Innovation-Development Process.2009. Springer 
 
	BSZ-472
	Environmental Biology
	2+1


Introduction, What is pollution: History of pollution, Pollutant   properties

Controlling pollution, Myths of pollution control, Can pollution be solved by economic growth? `Implementing pollution control, Legal and Economicaspects of pollution control, Implementing input reduction, An ounce ofprevention-Redesigning Chemical Manufacturing, International and national aspects, Aright to know

Water Pollution: Introduction, Damages and suffering, Water purification in nature, Pollution: Overwhelming natural purification, Composition andproperties of water pollutants, The Milwaukee incidence, lead. Theinsidiouscontaminant, Source of water pollutants, Fat of pollutants, Aremotorboats more harmful than oil spills, slowing pollution: reduction, treatment, and remediation, Source reduction: Efficiency, recycling, and Substitution, Treatment wastewater, Remediation: Cleaning up pollutedwater, Legal and social solution, Cleaner river and lakes, Cleaner drinkingwater, future problems. Wetland sewage treatment: cleaner water, cheaper, and prettier

Air Pollution Local and Regional: I want My MTBE? Introduction, Atmosphere: The air we breath, Local and regional pollution, Particulates, Sulfur oxides, Nitrogen oxides and volatile organic compounds, Carbonmonoxide, Lead, International trends, Weather and air pollution, Social solutions, Mass transportation, Legal and economic solutions, Indoor air pollution, Source and types of indoor pollutants. The Radon Controversy

Noise Pollution: Measuring noise. Is Asbestos a classic example of“Environmental Hypochondria”?  Health damage from noise. Control of noise. Electromagnetic fields

Practical

Analysis of different ecosystem (pond, forest, pastures), measurement of different ecological facoptrs (soil, air water). Teqniques of population estimation. Cmmunity studies and analysis special reference to plant communities.  Analysis of polluted and fresh water for different pollutents
Books Recommended 

1. M.L.McKinney and R. M. Schoch, Environmental science: System and solution (1999) (2003) Jones & Bartlett publication, Boston

2. C. E. Mason, Biology of Freshwater Pollution (1996), Longman Publication

3. R. Lloyd, Pollution and Freshwater (1992), Fishing News Books

4. R.K. Singh, Human Ecology (1998)

5. Moles, M.C., 1999, Ecology (Concepts and applications), 1st ed. WCB/McGraw Hill,  New York, USA

6. Newman, E.I., 2000, Applied ecology and environmental management, 2nd ed., Blackwell Science Inc. USA

7. Ali, S.S., 1999, Concepts of Ecology, Naseem Book Depot, Hyderabad, Karachi

8. Morison.J.I.L. Morecroft.M. Plant Growth and Climate Change (Biological Sciences Series).2006. Wiley-Blackwell 

9. Lambers. H, Chapin.F.S, Pons.T.L. Plant Physiological Ecology.2008. Springer

10. Valk.A.V. Herbaceous Plant Ecology: Recent Advances in Plant Ecology.2009. Springer 

	BSZ-473
	Molecular Genetics
	3+1


Introduction to prokaryotic and eukaryotic cells
Plasma membrane, its chemical composition structure and functions: of plasma membranes, cell permeability, active transport, endocytosis, and phagocytosis

Cytoskeleton: Microfilaments, Microtubules, Intermediate filaments
Cytoplasmic Organelles: Membrane systems tructura land functional commonalities).Ultrastructure, chemical composition and functions of Endoplasmic Reticulum with special reference to their role in proteinsynthesisand drug metabolism), Golgi Apparatus (with reference to itsrole insynthesis of glycoprotein), Mitochondria (with reference to its rolein cellular respiration, and its significance as semi-autonomousorganelle), Lysosome (with reference to its diverse roles due to hydrolyticactivity of enzymes), peroxisome (with reference to metabolism ofhydrogen peroxide), glycoxysome  

Nucleus: Chromatin, heterochromatin, euchromatin, chromosomestructure with reference to coiling and nucleosome during different phases of cell cycle, Replication (mechanism, DNA replication inprokaryotes specially with reference to variety of DNA polymerases andother proteins involved, DNA replication in Eukaryotes with specialreference to DNA polymerases, concept of Replicons etc.), Transcription(variety of RNA and their characteristics, synthesis of mRNA, rRNA andtRNA with special reference to enzymes, involved, RNA splicing, splitgenes, concept of Ribozymes and posttranscriptional processing), RNAtransduction, Genetic code, point mutations, Translation (with referenceto the specific role of Ribosomes, various factors, and post translational processing). Control of Gene expression in Prokaryotes.

Molecular Biology of DNA, RNA and Proteins, DNA Replication and Repair, Transcription and Translation, Gene expression in Prokaryotes and Eukaryotes. Molecular biology of DNA and RNA, Viruses and Yeast

Books Recommended

1. Alberts, B., Bray, D., Lewis, J., Raff, M., Roberts, K. and Watson, J.D. Molecular biology of the cell, 1989. Garland Publishing Inc., New York

2. Damell Jr. J., Lodisch, H. and Balimore, D. Molecular cell biology, 1990.  Scientific American Inc. N.Y. 

3. De robertis, E.D.P. and De Robertis Jr. E. N. F. Cell and molecular biology, 1987.  Lea & Febiger, New York

4. Karp, J. Cell and molecular biology, Concepts and experiments, 2005. Jhon Wiley and Sons, INC.

5. Geoffrey M.C., Robert E.H. The cell: A molecular approach, 2007. Sinauer Associates, INC

Practicals

1.  Detection and quantitative determination of chromosomal DNA and RNA.

2.  Cultural and staining of bacteria and yeast.

3. Identification of different type of blood cells in human blood through smear          technique.

4. Counting of prokaryotic cells (bacteria) and blood cells by using haemocytometer.

5. Isolation and characterization of proteins on polyacrylamide gel electrophoresis    (native and sub-unit molecular weights).

6.  Separation of different sized DNA fragments on agarose gel.

Books Recommended
1. Nicholl, D. S. T. (1994), An introduction to genetic engineering. Cambridge University Press, UK.

2. Vaillancourt P. E. E. Coli Gene Expression Protocols (Methods in Molecular Biology, Vol 205, Humana Press, 2002.

	BSZ-474
	Parasitology
	3+1


Introduction to parasitology: Relationship to other sciences, parasitology and human welfare. Parasites of domestic and wild animals. Careers in parasitology.  Some basic definitions. Parasitic  ecology and evolution. Immunology and pathology. Susceptibility and resistance, innate defence mechanisms. Acquired immune response in vertebrates.  Immunity in invertebrates.  Immunodiagnosis, pathogenesis of parasitic infections.  Accommodation and tolerance in the host-parasite relationship.
Parasitic protozoa, form, function and classification.

Arthropods, Vectors of diseases. parasitic insects; bugs, fleas, flies,mosquito, lice, ticks and mites. 
Pathology of Helminths: Host parasite relationships and control of parasitic helminths with particular reference to Helminths of medical and veterinary importance.

Practicals

Preparation of temporary and permanent slides and identification of parasitic protozoan and local helminthes of medical and veterinary importance. Section cutting of the infected tissues and the study of their pathology. Methods of collection, preservation and transportation of parasitic material. Qualitative and quantitative faecal examination for helminth ova.  Collection, preservation and preparation of slides of local helminthes and their identification. Identification of insects of medical and veterinary importance.

Books Recommended

1. 
Roberts, L.S. and Janovy, J. Foundation of parasitology, 6th Edition. 2000. McGraw Hill Book Co

2. 
 Hausman, K. and Hulsmann, N. T. Protozoology, 2nd Edition.1996. Medical Publishers, Inc. New York

3.  
Noble, E.R. and Noble, G.A. Parasitology. The biology of animal parasites.  5th Edition. 1982. Lea and Febiger

  

Publisher

4. 
Becks, J.W. and Davies, J.E. Medical parasitology. 3rd Edition. 1981. C.V. Mosby Company, Toronto, London

5. 
Cheesbrough, M. Medical laboratory manual for    tropical medicine. Vol.I.  1987. University Press Cambridge

6. 
Smyth, J.D. Introduction to animal parasitology. 1994. Cambridge University Press

7.  
Roberts, L.S. and Janovy, J. Jr. Foundations of parasitology. 7th Edition. 2005. W.M. Brown Publishers, Chicago, London, Tokyo, Toronto

8.
 Becks, J.W. and Davies, J.E. Medical parasitology. 3rd Edition. 1981. C.V. Mosby Company, Toronto, London

9. 
Cheesbrough, M. Medical laboratory manual for tropical  medicine. Vol.I.  1987.  University Press Cambridge

10. Smyth, J.D. Introduction to animal parasitology.1994. Cambridge University Press

11. Roberts, L.S. and Janovy, J. Jr. Foundations of parasitology. 7th Edition.   2005. Wm Brown Publishers, USA

12. Urquhart, G.M., Hucan, J.L., Dunn, A.M. and Jennings, F.W.VETERINARY 

parasitology.  2000. Longman Scientific and Technical publications, Longman Group, UK

13. Rollinson. D, Hay. S. I.Advances in Parasitology, Volume 69. 2009. Academic Press
	BSZ-475
	Research Methodology
	3+0


Research Methodology: Research Methods (planning research, various methods, analyzing results, giving reports, etc). Research process including: formulating research questions; sampling (probability and nonprobability); measurement (surveys, scaling, qualitative, unobtrusive); research design (experimental and quasi-experimental); data analysis; and, writing the research paper, the major theoretical and philosophical underpinnings of research including: the idea of validity in research; reliability of measures; and ethics

Books Recommended

1.  Shank, G. D. 2002.  Qualitative research: a personal skills approach. Upper Saddle River, N.J.Columbus, Ohio: Prentice Hall; Merrill/Prentice Hall

2. Brizuela, B. M. 2000. Acts of inquiry in qualitative research.  Cambridge, MA:      

Harvard Educational Review

3. Shank, G. D. 2001, Qualitative Research: A Personal Skills Approach 

4. Paul Leedy, 2004, Practical Research: Planning and Design (8th, Edition), Jeanne Ellis Ormrod

 SEMESTER-8

	Course No.
	Title
	Credit Hours

	BSZ-481
	Fisheries
	3+1

	BSZ-482
	Introduction to Biotechnology
	3+1

	BSZ-483
	Research, Thesis and Presentation / Special Paper
	6+0

	
	
	14


	   BSZ-481
	Fisheries
	3+1


Comparative anatomy of fishes with special reference to integumentary system (Scales, spines, poison glands, phosphorescent organs, electric organs) digestive system, modification of tracts, respiratory system (structure and functions and modification of gills and airbladder, accessory breathing organs, circulatory system (structure of blood, heart, vessels and their modification in different fish groups): excretory system; osmoregulation reproductive system, nervous system and sense organs. 

Books Recommended 
1. Lagler, K.F., Ichthyology

2. Moyle, F. Fishes: An introduction to Ichthyology

3. Norman & Greenwood: A History of fishes

4. Nikolosky, Ecology of Fishes

5. Nelson, Fishes of the World

6. Harden and Jones, Fish Migration

7. Hart.P.J.B. Reynolds. J. D. The Handbook of Fish Biology and Fisheries Volume 1.2002. Wiley-Blackwell 

8. Sloman.K.A.  Balshine. S, Wilson.R.W. Behaviour and Physiology of Fish, Volume 24 (Fish Physiology).2005. Academic Press 

9. McKenzie.D.J. Farrell. A.P. Brauner.C.J. Primitive Fishes (Fish Physiology).2007. Academic Press 

 Practical 
Dissection of various representative types of fish (cat fish/tilapia/trout) so as to study various anatomical organs and systems. Study of various kinds of fish tissues with the help of permanent slides, preparation of histological mounts

	  BSZ-482
	Introduction to Biotechnology 
	3+1


Introduction 

Concepts, historical background

Environmental Biotechnology, Bioremediation, biomining

Microbial biotechnology

Microbes as a tool in biotechnology, bacterial growth, restriction enzymes , Agrobacerium tumefaciens (crown gall disease etc), nitrogen fixation (use in biotechnology), introduction to important enzymes production, fermentation and its economic importance. Role of microorganism in biotechnology

Plant biotechnology

Genetic engineering, tissue culture, micropropagation, Regeneration, embryogenesis and organogenesis and biotechnological products transgenic plants (virus free potatoes, herbicide resistant crops)

Animal and health biotechnology

Gene therapy, vaccine production

Practicals

1. Fermentation techniques

2. Culturing techniques for different strains of bacteria

3. Media preparation for plant and animal tissue culture

4. Tissue culturing techniques

Books Recommended 

1. Bernard R. Glick and Jack J Pastermak (ASM Press). Molecular    Biotechnology.2003

2. Chopra V.L., V.S.Malik and S.R. Bhat. Plant Biotechnology. Oxford IBH Publishers New Delhi

3. Attege, C.R and B. Kristiansen.2001. Basic Biotechnology, Cambridge University, Press UK

4. R. C. Dubey. Atext book of Biotechnology. 2006. S. Chand & Company. New Dehli India

5. Krishna.V.S. Bioethics and Biosafety in Biotechnology.2007. New Age International

6. Furr AK. CRC handbook of laboratory safety 5th edition. 2008. Boca Raton, FL, CRC press  
10
36

