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Zoology
B.Sc. Part 1 2018-19
Paper I

(Cell Biology and Non-chordata)
Unit:I
1. The cell (Prokaryotic and Eukaryotic)
2. Organization of Cell: Extra-nuclear and nuclear
Plasma membrane, Mitochondria, Endoplasmic reticulum, Golgi body, Ribosome and
Lysosome).
3. Nucleus, Chromosomes, DNA and RNA

Unit:1I
1. Cell division (Mitosis and Meiosis).
2. An elementary idea of Cancer cells And Cell transformation.
3. An elementary idea of Immunity: Innate & Acquired Immunity, Lymphoid organs,
Cells of Immune System, Antigen, antibody and their interactions

Unit:IIT
* @General characters and classification of Phylum Protozoa, Porifera, and Coelenterata
up to order.
2. Protozoa: Type study - Paramecium,
2. Porifera: Type study - Sycon.
3. Coelenterata: Type study - Obelia

Unit: IV
* General characters and classification of Phylum Platyhelminthes, Nemathelminthes,
Annelida and Arthropoda up to order.
2. Platyhelminthes and Nemathelminthes: Type Study — Fasciola, Ascaris
3. Annelida: Type Study - Pheretima.
4. Arthropoda: Type Study - Palaemone.

Unit:V
. General characters and classification of Phylum Mollusca and Echinodermata up to
order.
2. Mollusca: Type Study - Pila.
3. Echinodermata- Type Study- Asterias (Starfish).



Zoology
B.Sc. Part 1 2018-19
Paper 11

(Chordata and Embryology)
Unit:I

1. Classification of Hemichordata

2. Hemichordata- Type study-Balanoglossus

3. Classification of Chordates upto orders..

4. Protochordata-Type study - Amphioxus.

5. A comparative account of Petromyzon and Myxine.

Unit-1I

1. Fishes-Skin & Scales, migration in fishes, Parental care in fish.
2. Amphibia-Parental care and Neoteny.
3. Reptilia- Poisonous & Non-poisonous Snakes, Poison apparatus, snake venom and
Extinct Reptiles
Unit-:111

1. Birds- Flight Adaptation, Migration, and Perching mechanism, Discuss-Birds are
glorified reptiles.

2. Mammals-Comparative account of Prototheria, Metatheria, Eutheria and Affinities.
3. Aquatic Mammals and their adaptations.

Unit:IV

Fertilization

Gametogenesis, Structure of gamete and Typesof eggs

Cleavage

hos e

Development of Frog up to formation of three germ layers.
Parthenogenesis

Unit:V

1. Embryonic induction, Differentiation and Regeneration.

2. Development of Chick (a) up to formation of three germ layers, (2) Extra-embryonic
membranes,

3. Placenta in mammals.




Zoology

B.Sc. Part 12018-19

Practical

The practical work will, in general be based on the syllabus prescribed in theory and the
candidates will be required to show knowledge of the following:-

« Dissection of Earthworm, Cockroach, Palaemon and Pila

. Minor dissection—appendages of Prawn & hastate plate, mouth parts of insects, radulla

of Pila.

(Alternative methods: By Clay/Thermacol/drawing/Model etc.)
- Adaptive characters of Aquatic, terrestrial, aerial and desert animals.

»  Museum specimen invertebrate

« Slides- Invertebrates, frog embryology, Chick embryology and cytology,

Scheme of Practical Exam

1. Major Dissection

2. Minor Dissection

3. Comments on Excersice based on Adaptation
4, Cytological Preparation

5. Spots-8 (Slides-4, Specimens-4)

6. Sessional

Time: 3hrs

10 Marks
05 Marks
04 Marks
05 Marks
16 Marks
10 Marks



Zoology
B.Sc. Part — I1 2018-19
Paper — |
(Anatomy and Physiology)

Comparative Anatomy of various organ systems of vertebrates:

Unit: I
» Integument and its derivatives: structure of scales, hair and feathers

» Alimentary canal and digestive glands in vertebrates
» Respiratory organs : Gills and lung , air-sac in birds

Unit: 11

Endoskeleton: (a) Axial Skeleton- Skull and Vertebrae, (b) Appendicular Skeleton
Limbs and girdles

» Circulatory System: Evolution of heart and aortic arches

* Urinogenital System: Kidney and excretory ducts

Unit: 111
e Nervous System: General plan of brain and spinal cord

e Ear and Eye: structure and function
* Gonads and genital ducts

Unit: IV
» Digestion and absorption of dietary components
e Physiology of heart, cardiac cycle and ECG

* Blood Coagulation
» Respiration: mechanism and control of breathing

Unit: V
« Excretion: Physiology of excretion, osmoregulation

» Physiology of muscle contraction
« Physiology of nerve impulse, Synaptic transmission



Zoology
B.Sc. Part —112018-19

Paper-II
VERTEBRATE ENDOCRINOLOGY, REPRODUCTIVE BIOLOGY
BEHAVIOUR, EVOLUTION AND APPLIED ZOOLOGY

Unit: I
« Structure and function of Endocrine glands

Hormone receptor
Biosynthesis and secretion of thyroid, adrenal, ovarian and testicular hormones

Endocrine disorder of pituitary, thyroid, adrenal and pancreas

Unit:11
« Reproductive cycle in vertebrates
» Menstruation, lactation and pregnancy
» Mechanism of parturition
« Hormonal regulation of gametogenesis

Unit: IIT
« Evidences of organic evolution.
« Theories of organic evolution.
- Variation, Mutation, Isolation and Natural selection.

e Evolution of Horse

Unit:IV

Introduction to Ethology: Branches and concept of ethology.

Patterns of Behaviour, Taxes, Reflexes, Drives and Stereotyped behaviour.
Reproductive behavioural patterns.

Drugs and behavior, Hormones and behaviour

Unit:V
* Prawn Culture
« Sericulture
« Apiculture
* Pisciculture

* Poultry keeping
* Elements of Pest Control: Chemical & Biological Control



Zoology

B.Sc. Part 11 2018-19
Practical

The practical work in general shall be based on the syllabus prescribed and the students will be
required to show the knowledge of the following:

 Study of the representative examples of the different chordates (Classified characters).

* Dissection of various systems of scoliodon-Afferent and Efferent branchial cranial

nerves, internal ear.

Alternative methods: By Clay/Thermacol/ Drawing/ Model etc.)

*  Simple microscopic technique through unstained or stained permanent mount.

* Study of prepared slides histological, as per theory papers.

* Study of limb girdles and vertebrae of Frog, Varanus, Fowl and Rabbit.

* Identification of species and individual of honey bee.

» Life cycle of honey bee and silkworm.

* Exercise based on Evolution and Animal behavior.

Scheme of Practical Exam Time: 3:30hrs
* Major dissection (Cranial nerves/efferent branchial vessel) 10
* Exercise based on evolution 05
* Exercise based on applied zoology 05
* Exercise based on animal behavior 04
*  Spotting-8 (slides-4,bones-2,specimen-2) 16
* Viva 05

* Sessional marks. 05




Zoology
B.Sc. Part 111 2018-19
Paper-I

: Y
Y, ENVIRONMENTAL BIOLOGY: TOXICOLOGY,
BCOLOG MICROBIOLOGY AND MEDICAL ZOOLOGY

Unit: I (Ecology)

o

Aims and scopes of ecology .
Major ecosystems of the world-Brief introduction

Population- Characteristics and regulation of densities
Communities and ecosystem

Bio-geo chemical cycles

Air & water pollution

Ecological succession

Unit: II (Environmental Biology)

Laws of limiting factor
Food chain in fresh water ecosystem
Energy flow in ecosystem- Trophic levels

Conservation of natural resources
Environmental impact assessment

Unit: III (Toxicology)

Definition and classification of Toxicants

Basic Concept of toxicology

Principal of systematic toxicology

Heavy metal Toxicity (Arsenic, Murcury, Lead, Cadmium)
Animal poisons- snake venom, scorpion & bee poisoning
Food poisoning

Unit: IV (Microbiology)

Unit:V

General and applied microbiology

Microbiology of domestic water and sewage

Microbiology of milk & milk products

Industrial microbiology: fermentation process, production of penicillin, alcoholic
breverages, bioleaching.

(Medical Zoology)
?ne}f 1%troducﬁon to pathogenic microorganisms, Ricketssia, Spirochaetes, AIDS and
yphoi
Brief account of life history & pathogenicity of the followin i
: ath
to man: prophylaxis & treatment ¢ prthogens with reference
Pathogcn¥c protozoan’s- Entamoeba, Trypanosome & Plasmodium
Pathogenic helminthes- Schistosoma
Nematode pathogenic parasites of man
Vector insects




Zoology
B.Sc. Part IT1 2018-19
Paper I

GENETICS, CELL PHYSIOLOGY, BIOCHEMISTRY, BIOTECHNOLOGY AND
BIOTECHNIQUES

Unit: I (Genetics)

Linkage & linkage maps, Sex Determination and Sc?x Linkage
Gene interaction- Incomplete dominance & Codominance, Supplementary gene,

Complementary gene, Epistasis Lethal gene, Pleiotropic gene and multiple alleles.

Mutation: Gene and chromosomal mutation '
Human genetics: chromosomal alteration: Down, Edward, Patau, Turner and Klinefelter

Syndrome Single gene disorders: Alkaptonuria, Phenylketonuria, Sickle cell anemia,
albinism and colour blindness

Unit: II (Cell Physiology)

U

General idea about pH & buffer

Transport across membrane: Diffusion and Osmosis
Active transport in mitochondria & endoplasmic reticulum
Enzymes-classification and Action

nit: I1II (Biochemistry)

Amino acids & peptides- Basic structure & biological function

Carbohydrates & its metabolism- Glycogenesis; Gluconeogenesis; Glycolysis;
Glycogenolysis; Cosi-cycle

Lipid metabolism- Oxidation of glycerol; Oxidation of fatty acids

Protein Catabolism- Deamination, transamination, transmethylation

Unit: IV (Biotechnology)

Application of Biotechnology

Recombinant DNA & Gene cloning

Cloned genes & other tools of biotechnology (Tissue culture, Hybridoma, Trasgenic
Animals and Gene library)

Unit: V (Biotechniques)

1.

Principles & techniques about the faollowing;
(1) pH meter
(i1) Colorimeter
(iii) Microscopy- Light mi s: C : ) i
- Cenmfuggy g 1croscopes: Compound, Phase contrast & Electron microscopes
(v) Separation of biomolecules by chromatography & electrophoresis



The practical work in
The candidates will be required to

B. Sc. Part IT1 2018-19
Zoology
Practical

general shall be based on syllabus prescribed in theory.

Estinr o shovy knowledge of the following:

stlmapon of population density, percentage frequency, relative density.
Analys'w of producers and consumers in grassland.

Detection of gram-negative and gram-positive bacteria.

Blood group detection (A,B,AB,0)

R.B. C. and W.B.C count

Blood coagulation time

Preparation of hematin crystals from blood of rat

Observation of Drosophila, wild and mutant.

Chromatography-Paper or gel.

Colorimetric estimation of Protein.

Mitosis in onion root tip.

Biochemical detection of Carbohydrate, Protein and Lipid.

Study of permanent slides of parasites, based on theory paper.

Working principles of pH meter, colorimeter, centrifuge and microscope.

Scheme of marks distribution Time: 3:30hrs

* Hematological Experiment 08
» Ecological Experiment: Grassland Ecosystem/ 06
Population Density/Frequency/relative density
* Bacterial staining 05
* Biochemical experiment 06
e Practical based on Instrumentation (Chromatography/

pH meter/microscope/centrifuge. 05
 Spotting (5 spots) 10
7 Viva gg
8. Sessional



BOOKS FOR zOOLOGY

I. A.G. Clarke - Industrial Air Pollution Monitoring - Gaseous and particulate emissions

Alcock (2009): Animal Behaviour: Ap Evolutionary Approach
Anil Kulshreshtha: Unified Practica] Zoology

Animal Physiology: Mechanisms and Adaptations - Roger Eckert, David J. Randall, George Augustine,
Published by W.H. Freeman, 1988

5. Animesh K. Datta (2007) “Basic Biostatistics and it’s application ”First Edition, New Central Book
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6. Antherly, A.G., Girton JR. and Mc Donald, 1999. The Science of Genetics. Saunders College
Publishing Co. Forth Worth, USA.

7. Balinsky: Introduction to Embrology, CBS College Publishers

8. Berril, NJ: Developmental Biology, Tata-McGraw Hill

9. Buchanan, B.B., Gruissem, W. and Jones, R.L. 2000. Biochemistry and Molecular Biology of Plants.
American Society of Plant Physiologists, Maryland, USA.

10. Campbell RC: Statistics for biologists

11. Daniel Vallero - Fundamentals of Air Pollution, Fourth Edition

12. Davenport: An outline of animal developmental, Addison-Werley

13.David E. Sadava. 1993, Cell Biology: Organelles Structure and Function. Jones and Bartlett Publishers

14. Gardeners, J., Simmons, H.J. and Snustad, D.P. 1991. Principles of Genetics (8th Ed.). John Wiley and
Sons N.Y.

15. General microbiology By Pawar and Daginawala

16. Gilbert SF: Developmental Biology, Sinauer Associates, Massachusetts

17. Grant: Biology of Development Systems

I8. Grier (1984): Biology of Animal Behaviour

19. Harry M. Freeman - Industrial Pollution Prevention Handbook

20. Human Physiology — C.C. Chatterjee, Published by Medical Allied Agency, Kolkata, 2002

21. Jordan & Verma: Chordate Zoology (Reprint 2014, 8. Chand). Fosket DF: Plant Growth & Development

22. Jordan & Verma: Invertebrate Zoology (Reprint 2014, S. Chand)

23, Kenneth M. Vigil - Clean Water: An Introduction to Water Quality and Pollution Control

24 Khan and Khanum: Fundamentals of Biostatistics

25, Kotpal: Modern text book of Zoology: Invertebrates (11th ed. 2016 Rastogi)

26. Kotpal: Modern text book of Zoology: Vertebrates (4th ed. 2016 Rastogi)



27.L.H. Hyman: The Invertebrata vol 1 & 11

28. Lorenz (1981): The Foundation of Ethology

29. Lowey 1991. Cell Structure and Function — Science

30. Manning & Dawkins (1998): An Introduction to Animal Behaviour

31. Marquita K. Hill - Understanding Environmental Pollution: A Primer

32. Mcfarland (1985): Animal Behaviour: Psychology, Ethology and Evolution

33. Michael Stachowitsch, Sylvie Proidl (Illustrator): The invertebrates: An illustrated glossary

34. Microbiology by PD Sharma

35. Microbiology by Pelczar and Reid

36. Moody: Introduction to Evolution

37. Odum EP: Ecology

38.Paul L. Bishop - Pollution Prevention: Fundamentals and Practice

39.PD Sharma: Fundamentals of Ecology

40.Rao, KV: Developmental Biology: A Modem Synthesis, Oxford-IBH Publishers

41.Review of Medical Physiology - William F. Ganong, Published by McGraw-Hill Professional, 2005

42.Robertis D. — Cell Biology, Science Publication.

43.Rouer and Parsons — The Vertebrate Body, Saunders

44. Scott (2005): Essential Animal Behaviour

45.Sharma, A K. and Sharma, A. 1999. Plant Chromosome: Analysis, Manipulation and Engineering,
Harwood Academic Publishers, Australia.

46. Singh, B.P. — Fundamentals of Genetics.

47. Snedecor GW & Cochran WG: Statistical Methods

48. Snustad, D.P., and Simmons, M.J. 2000. Principles of Genetics (2™ Ed.). John Wiley and Sons. Inc.,
USA.

49. Sokal RR & Rohlf FJ: Introduction to Biostatistics
50. Subramanyam, T: Developmental Biology, Narosa Publising House
51. Textbook of Medical Physiology - Arthur C. Guyton, Published by Saunders, 2000

52. Verma, P.C. And Agrawal , V.K. - Cell Biology, Genetics, Molecular Biology, Evolution & Ecology,
S.Chand Publ.

53. W.Wesley Eckenfelder - Industrial Water Pollution Control
54. Zar JH: Biostatistical Analysis
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