Department of Zoology, School of Biological Sciences, University of Kashmir, Srinagar

Choice Based Credit System (CBCS) Scheme for 1st Semester 
	Course Code
	Course Title
	Course Type
	Hours / Week
	Credits
	Examinations / Marks

	
	
	
	L
	T
	P
	
	Internal Assessment
	Term End Examination

	ZO18101CR
	Animal Taxonomy and Evolution
	Core
	4
	0
	0
	4
	20 Marks
	80 Marks

	ZO18102CR
	Structure and Function of Invertebrates
	Core
	4
	0
	0
	4
	20 Marks
	80 Marks

	ZO18103CR
	Insect Morphology and Embryology
	Core
	2
	0
	0
	2
	10 Marks
	40 Marks

	ZO18104CR
	Laboratory Course 01
	Core
	0
	0
	8
	4
	20 Marks
	80 Marks

	ZO18105DCE
	General and Medical Parasitology
	Discipline Centric
	3
	0
	0
	3
	15 Marks
	60 Marks

	ZO18106DCE
	Veterinary Parasitology
	Discipline Centric
	3
	0
	0
	3
	15 Marks
	60 Marks

	ZO18107DCE
	Laboratory Course 02
	Discipline Centric
	0
	0
	4
	2
	10 Marks
	40 Marks

	ZO1801GE
	Introduction to Wildlife
	Generic Elective
	2
	0
	0
	2
	-
	50 Marks

	ZO1801OE
	Fisheries Farming
	Open Elective
	2
	0
	0
	2
	-
	50 Marks


GENERAL INSTRUCTIONS
1. A candidate has to obtain 24 credits per semester i.e., 96 credits for two year programme (4 semesters). 

2. Out of 24 credits in a semester, a candidate has to compulsorily obtain 14 credits from “Core Courses” (CR) while the remaining 10 credits can be obtained from the “Electives” in the following manner:
►A candidate has to obtain 8 credits from his/her own Department as Discipline Centric Electives (DCE).
►2 credits shall be obtained by a candidate from the Electives offered by the Departments other than his/her own. A candidate shall be free to obtain these 2 credits from the Generic or Open Electives.
3. Maximum Marks per Credit are 25 (One unit is equivalent to one credit).
4. One Credit in Theory is 16 hours direct teaching learning; whereas in Practicals and Tutorials it is 32 hours.
Course No.: ZO18101CR



Course Title: Animal Taxonomy and Evolution 
Total Credits: 4 (4 L + 0 T + 0 P)


Maximum Marks: 100 (20+80)
Learning Objective: 
To understand the principles of biosystematics of animals

Learning Outcome: 
The learner will be Naturalist/Taxonomist
Unit I: Principles and Methods of Zoological Classification 




(16 H) 
1.1
Introduction: terms and definitions, strategies of research in systematics, future of systematics
1.2
Taxonomic characters: definition and kinds - morphological, physiological, molecular, ecological, behavioral and geographical
1.3
Curating of collections: preparation of material, housing, cataloging, arrangement of collection, curating of types, exchange of material and loans
1.4
Taxonomic keys: definition and kinds- bracket key, indented key and pictorial key
Unit II: Principles and Application of Zoological Nomenclature




(16 H)
2.1 ICZN: Historical background, Overview of terms, principles and articles
2.2 Homonymy, Synonymy and Law of priority
2.3 Typification: Definitions, kinds and significance
2.4 Intraspecific Categories and their taxonomic status
Unit III: Dimensions of Speciation/ New Trends in Taxonomy




(16 H)
3.1 Species concepts: morphological, biological and phylogenetic species concept
3.2 Mechanisms of speciation: allopatric, sympatric, peripatric and parapatric
3.3 Cytotaxonomy: back ground, chromosome evolution with specific reference to primates and grasshoppers
3.4 Molecular taxonomy:
a) Concept of phylogenetic systematics
b) Phylogenetic tree reconstruction
Unit IV: Evolution










(16 H)
4.1
Origin of life on earth, special creation theory, abiogenesis and biogenesis
4.2   
Modern synthetic theory of organic evolution, genetic variations, natural selection, isolation
4.3   
Convergent and divergent evolution

4.4   
Speciation: isolating mechanisms, geographical isolation, reproductive isolation
Suggested Books / Reading Material
1. Principles of Systematic Zoology by Ernst Mayr Tata McGraw Hill Publishing Company

2. Principles of Systematic Zoology by Peter D. Ashlock and Ernst Mayr Tata McGraw Hill Publishing Company

3. An Introduction to Taxonomy by T. C. Narendran

4. Biosystematics & Taxonomy by R. C. Tripathi

5. Animal Taxonomy by V.C. Kapoor
6. Organic Evolution by N Arumugam Saras Publication
7. Genomes by T. A. Brown BIOS
8. Biology by Campbell and Reece Pearson Education
9. Strickberger’s Evolution by Brian K. Hall and Benedikt Hallgrimsson Jones & Bartlett Learning
Course No.: ZO18102CR

         
Course Title: Structure and Function of Invertebrates
Total Credits: 4 (4 L + 0 T + 0 P)

Maximum Marks: 100 (20+80)
Learning Objective: 
To understand the biology and significance of invertebrates

Learning Outcome: 
The learner will utilize knowledge for economy and human welfare
Unit I: Protozoa and Porifera  








(16 H)
1.1
Classification of Protozoa upto order level

1.2 
Nutrition, locomotion, reproduction and economic importance of Protozoa
1.3
Origin, affinities and classification of Porifera up to order level
1.4
Canal system and skeleton in Porifera
Unit II: Cnidaria and Helminths 








(16 H)
2.1
Classification of Cnidaria upto order level
2.2
Polymorphism in Cnidaria, corals and coral reefs

2.3
Classification of Helminths upto order level
2.4
Larval forms of Cestodes and Trematodes
Unit III: Annelida and Arthropoda 







(16 H)
3.1   
Classification of Annelida upto order level, nervous system, adaptive radiation in polychaetes
3.2   
Economic importance of Annelida; vermiculture and vermicompost 
3.3
Classification of Arthropoda upto order level
3.4
Respiration in Arthropods (aquatic and terrestrial), crustacean larvae and their phylogenetic significance
Unit IV: Mollusca and Echinodermata 







(16 H)
4.1
Classification of Mollusca upto order level, respiration, nervous system (Cephalopoda), colouration and ink
4. 2
Foot and its modifications, shell structure and composition, torsion in gastropods

4.2    
Classification of Echinodermata upto order level, autotomy & regeneration
4.3
Water vascular system; larval forms and their significance

Suggested Books / Reading Material
1. Barnes: Invertebrate Zoology, Holt-Saunders International, 4th edition, 1980 

2. Barnes: The Invertebrates – A synthesis, 3rd edition, Blackwell, 2001
3. Pechenik, J. A. (2000). Invertebrates (Vol. 193). Singapore." McGraw Hill
4. Brusca, R. C., Brusca, G. J., & HAVER, N. (1990). Invertebrates. ed
5. Hunter: Life of Invertebrates, Collier Macmillan Pub. 1979 

6. Marshall: Parker & Haswell Text Book of Zoology, Vol. I, 7th edition, Macmillan, 1972

7. Modern Text Book of Zoology: Invertebrates R. L. Kotpal
8. Moore: An Introduction to the Invertebrates, Cambridge University Press, 2001

9. Textbook of Invertebrate Zoology G. S. Sandhu & H. Bhaskar, 2004
10. Non-chordate Zoology by Dhami, P. S. & Dhami, J. K., R. Chand & Co
11. Pechenik, J. A. (2000). Invertebrates (Vol. 193). Singapore." McGraw Hill
Course No.: ZO18103CR



Course Title: Insect Morphology and Embryology
Total Credits: 2 (2 L + 0 T + 0 P)


Maximum Marks: 50 (10+40)
Learning Objective: 
 To impart knowledge about insect morphology and development

Learning Outcome: The learner can utilize the knowledge for identification of insects and their developmental stages
Unit I: 
Insect Morphology

1.1
Integument– structure and composition  

1.2
Head– structure and appendages (mouth parts and antennae)
1.3
Thorax– structure and appendages

1.4
Abdomen and its modifications

UNIT II:   Insect Embryology
2.1 
Embryonic development -early and late
2.2  
Metamorphosis and its hormonal control
2.3 
Larval and pupal forms in insects 

2.4  
Diapause -types, causes and control
Suggested Books / Reading Material
1. The Insects : Structure and Function by R. F. Chapman Cambridge University Press

2. Modern Entomology by D. B. Tembhare Himalaya Publishing House

3. Imm’s General Text Book of Entomology vol. I by O. W. Richards and R.G. Davis Springer

4. Entomology by Cedric Gillott Plenum Press, New York

5. Fundamentals of Entomology by Richard J. Elizinga

6. Introduction to Entomology by Comstock
Course Code: ZO18104CR


  


Course Title: Laboratory Course 01 
Total Credits: 4 (0 L + 0 T + 4 P)
             


Maximum Marks: 100 (20 + 80)

List of Practicals: 










(128 H)
1. Collection and submission of local fauna (individually by students)
2. Construction of taxonomic keys within class group taxa
3. Slide/Specimen study of Protista
4. Permanent mount preparation of Protistan Protozoa
5. Slide/Specimen study of Porifera
6. Slide/Specimen study of Cnideria
7. Slide/Specimen study of Helminths
8. Permanent mount preparation of Cnideria (Obelia / Hydra)
9. Slide study of larval forms of Cestodes and Trematodes
10. Specimen study of Annelida
11. Nervous system in Annelida (Earthworm / Neries)
12. Specimen study of Arthropoda
13. Mouth parts and sting apparatus of honey bee
14. Slide study of Larval forms of Crustacea
15. Permanent mount preparations of Crustacean larvae
16. Specimen study of Mollusca
17. Nervous system of Mollusca – Loligo / Sepia / Octopus 
18. Specimen study of Echinodermata
19. Dissection of Star Fish so as to expose its digestive system and water vascular system
20. Museum study of common insect species to study their morphology
21. Minor dissection/temporary  mount preparation of mouthparts, wings, and legs of Grasshopper, Cockroach, Housefly, and honey bees
22. Collection and study of various insect eggs
23. Collection, preservation and identification of different types of insects and their larvae
24. Practical demonstration/ seminar lecture by the student in presence of all faculty members of the department

Recommended Books/ Study Material:

1. A Manual of Practical Zoology by P. S. Verma

2. A Manual of Practical Entomology by M. M. Trigunayat
Course Code: ZO18105DCE


 
Course Title: General and Medical Parasitology
Total Credits: 3 (3 L + 0 T +0 P)


Maximum Marks: 75 (15+60) 
Learning objective: To acquaint the students about the knowledge of parasites of medical importance

Learning outcome: The learner becomes aware about the parasitic diseases and the consequences thereof

Unit 1: Introduction to Parasitology


1.1 Concepts and definitions in animal associations 

1.2 Origin, evolution and distribution of parasites in animal kingdom

1.3 Parasitic adaptations (Morphological, Physiological & Behavioral) & Zoonosis
1.4 Host parasite relationships - general account

Unit II: Protozoology

 2.1
Protozoan parasites of Man (Luminal & Blood)
2.2
Detailed life cycle, pathogenicity and control of Entamoeba & Leishmania 

 2.3
Pathogenicity and control of falciparum malaria with special emphasis on immune-prophylaxis
2.4
Opportunistic protozoan parasites of man: Pnemocystis carinii & Cryptosporidium parvum

Unit III:  Helminthology

3.1    General organisation, reproduction and development in helminths

3.2    Trematode parasites of man with life cycle, pathogenicity & control of Shishtosoma
3.3    Cestode parasites of man with life cycle, pathogenicity & control of Taenia spp.

3.4    Nematode parasites of man with life cycle, pathogenicity & control of Ascaris & Enterobius

Suggested Books / Reading Material


1. Animal Parasitology by J. D. Smyth.

2. Foundations of Parasitology by Gerald D. Schmidt and Larry S. Roberts.

3. Foundations of Parasitology by Larry S. Roberts, John Janovy and Steve  Nadler.

4. General parasitology by Thomas C. Cheng.

5. Georg’s parasitology for Veterinarians by D. D. Bowman

6. Parasitology (Protozoology & Helminthology) by K. D. Chatterjee.

7. Parasitology by Elmer R. Nobel and Glenn A. Noble.

8. Parasitology vector biology by Marquart, Demaree and Grieve

Course Code: ZO18106DCE





Course Title: Veterinary Parasitology 
Total Credits: 3 (3 L + 0 T +0 P)




Maximum Marks: 75 (15+60)
Learning objective: 
To impart knowledge about the parasites of veterinary importance 

Learning outcome: 
The learner gain expertise in dealing with disease of fish poultry and ruminants
Unit I:  Protozoa 








1.1
Protozoan parasites of poultry with special reference to Eimaria

1.2
Epidemiology, life-cycle, pathogenicity and control of Trypanosoma & Babesia in cattle 

1.3
Epidemiology, life-cycle, pathogenicity and control of Sarcocystis & Toxoplasma in sheep

1.4
Host immune response to protozoans

Unit II:  Trematoda

2.1
Trematode parasites of Fishes with special reference to the morphology, biology and control of Diplozoon and Clinostomum
2.2
Trematode parasites of Aves with special reference to life cycle, pathogenicity and control of Echinostomum  and Notocotylus
2.3
Trematode parasites of ruminants with reference to the life cycle, pathogenicity and control of Fasciola and Dicrocoelium 

2.4 
General account of Antihelmintics and Antihelmintic resistance

Unit III: Cestoda

1.1
Cestode parasites of fishes with special reference to morphology, life cycle, pathogenicity and control of Adenoscolex and Bothriocephalus 
1.2    Cestode parasites of Aves with special reference to life cycle, pathogenicity and control of Davainea and Cotugnia
1.3
Cestode parasites of ruminants with special reference to life cycle, pathogenicity and control of Moneizia & Avittelinea

1.4
Diseases caused by larval Cestodes in ruminants

Suggested Books/Reading Material
1. Introduction to Parasitology by ASA C. Chandler & Clark P. Read

2. Parasitology by Elmer R. Nobel and Glenn A. Noble

3.  Animal Parasitology by J. D. Smyth

4. Foundations of Parasitology by Gerald D. Schmidt and Larry S. Roberts

5. General parasitology by Thomas C. Cheng

6. Foundations of Parasitology by Larry S. Roberts, John Janovy & Steve Nadler

7. Helminthes Arthropods and Protozoa of Domesticated Animals by EJL Soulsby

8. Parasitology and Vector Biology by William C. Marquardt, Richard S. Demaree and   Robert B. Grieve

9. Monning’s Veterinary Helminthology and Entomology by Geoffrerg Lapage

Course Code: ZO18107DCE

        



Course Title: Laboratory Course 02 
Total Credits: 2 (0 L + 0 T +2 P)




Maximum Marks: 50 (10+40)
List of Practicals:
1. Slide study of Protistan protozoan parasites: Entamoeba, Balantidium, & Leishmania
2. Preparation of permanent mounts of parasitic protozoans 
3. Slide study of helminth parasites: Fasciola, Taenia,  Entrobius & Ancylostoma
4. Slide study of acanthocephalans
5. Slide study of arthropods
6. Methods of collection, fixation and preservation of ecto and endoparasites from different hosts viz., fish, fowl, sheep and cattle
7. Methods of permanent mount preparation of ecto and endoparasites
8. Faecal, Blood and Urine Examinations for diagnosis of parasitic diseases
9. Microtomy
10. Micrometry  
Suggested Books / Reading Material

1. Practical Exercises in Parasitology by D. W. Halton
2. Practical Guide to Diagnostic Parasitology by Lynne S. Garcia
Course Code: ZO1801GE



       

Course Title: Introduction to Wildlife
Total Credits: 2 (2 L + 0 T + 0 P)


Maximum Marks: 50
Learning Objective:
To sensitize the students about different aspects and issues of Wildlife at national and regional level

Learning Outcome:
The students can utilize the knowledge in educating the people about the importance of wildlife and their role in conservation  
Unit I:
Wildlife-I






1.1
Wildlife: Introduction and Importance

1.2
Amphibia: Introduction, biology of frogs, parental care 
1.3
Reptilia: Introduction, Biology of Indian crocodiles, identification of poisonous & non-poisonous snakes 
1.4
Birds and mammals: Aquatic and Terrestrial adaptations, bird migration 
Unit II: Wildlife-II












2.1
Biogeographical zones of India
2.2 
Human- wildlife conflict: Causes, Consequences and its management
2.3
Status and distribution of hangul, markhor and tibetan antelope
2.4
Conservation projects:  crocodile, tiger and hangul 
Suggested Books / Reading Material

1. Wildlife Biology by Raymond F. Dasmann

2. Mammalogy by Nicholas J. Czaplewski, James M. Ryan, Terry A. Vaughan

3. Handbook of Bird Biology by Irby J. Lovette and John W. Fitzpatrick

4. Herpetology: An Introductory Biology of Amphibians and Reptiles by Laurie J. Vitt

5. Indian mammals a field guide by VivekMenon

6. Ecology and Field Biology, Robert. L. Smith (1966) Harper & Row Publishers New York

7. Fundamentals of wildlife Management -2nd edition) Rajesh Gopal (2012) Natraj Publishers,  Dehradun India 

8. Wilderness Wildlife G. A. Bhat (2008) Book Vision Hazratbal Srinagar

Course Code: ZO1801OE





Course Title: Fisheries Farming
Total Credits: 2 (2 L + 0 T+0 P)




Maximum Marks: 50
Learning Objectives: The culture techniques of Locally available fishes, airbreathing, brackishwater fishes, prawn culture and idea bout integrated and composite fish culture.
Learning outcome: 
The course will be helpful to students by making them aware about the farming of fishes, their feeding requirement and their management. The course will help the students to have an idea how fish can be cultured and reared.

Unit I: Culture Technique -I

1.1
Culture of air breathing fishes
1.2
Brackish water fish culture
1.3
Composite fish culture

1.4
Integrated fish farming

Unit II: Culture Technique -II
2.1
Carp Culture 
2.2
Trout culture 
2.3
Pearl Culture
2.4
Prawn Culture 
Suggested Books / Reading Material
1. Aquaculture: Principles and Practices by TVR Pillay, Blackwell publications

2. Textbook of Fish Culture- Breeding and Cultivation of Fish Huet, M. Fishing News (Books) Ltd.

3. Fresh Water Fish Pond and Culture and Management by Chakroff M. Scientific Publishers,

4. A Text Book of Fish Biology & Fisheries by S S Khanna and H R Singh Narendra Publishing House 

5. An Introduction to Fishes by H.S. Bhamrah, Kavita Juneja Anmol Publications Pvt Ltd 

6. Fish and Fisheries by B.N. Yadav Daya Publishing House

7. Fundamentals of Ichthyology by S.P. Biswas 

8. Fish and Fisheries by B.N. Yadav Daya Publishing House
CBCS Syllabus, Batch 2018 onwards 
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